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Comparison of Two Different Scales of Consciousness 
Assessment in the Intensive Care Unit

Yoğun Bakım Ünitesinde İki Farklı Bilinç Durumu Değerlendirme Ölçeğinin 
Karşılaştırılması

Aim: To compare two different consciousness assessment scales 
used in intensive care units.

Material and Method: The prospective observational study was 
conducted with a total of 29 patients who were followed up in 
intensive care units. GCS (Glasgow Coma Scale) and FOUR (Full 
Outline of UnResponsiveness) Scores and modified Rankin Scale 
(mRS) scores of the patients who were monitored by the same 
observer for 10 days in the intensive care units were measured 
and recorded. Mean±standard deviation was used for the values 
regarding total scale score means. Pearson’s correlation analysis 
was used for comparing total score means.

Results: GCS and FOUR scores and the mean total mRS scored of 
the patients on the first day were 6.95±2.25 (range, 3-11), 8.65±2.45 
(range, 4-13), and 4.93±0.25 (range, 4-5) respectively. The mean 
total scale scores on the 10th day were 6.62±3.27 (range, 3-12), 
8.13±3.44 (range, 4-13), and 4.89±0.30 (range, 4-5). A statistically 
significant high-degree relationship was found between the mean 
total scores of the patients' GCS and FOUR scores (p<0.001). 

Conclusion: FOUR can be confidently used instead of GCS for 
the assessment of consciousness. Comparisons of GCS and FOUR 
score may be conducted with different patient groups and larger 
samples. Differences between observers should also be evaluated 
when comparing the scoring systems.

Keywords: Consciousness assessment, full outline of 
unresponsiveness score, glasgow coma scale, follow-up, nursing

Amaç: Yoğun bakım ünitesinde kullanılan iki farklı bilinç 
değerlendirme aracını karşılaştırmaktır.
Gereç ve Yöntem: Prospektif gözlemsel tipteki çalışma yoğun 
bakım ünitesinde izlenen 29 hasta ile yürütüldü. Yoğun bakım 
ünitesinde 10 gün süre ile aynı gözlemci tarafından izlenen 
hastaların GKS (Glasgow Koma Skalası) ve FOUR (Full Outline 
of Unresponsiveness) Skoru ile Modifiye Rankin Skalası (mRS) 
ölçülerek kayıt edildi.  Ölçek toplam puan ortalamalarına 
ilişkin değerlerde Ortalama±Standart Sapma; toplam puan 
ortalamalarının karşılaştırılmasında Pearson Corelasyon Analizi 
kullanıldı.
Bulgular: Hastaların izlenen 1. günde GKS, FOUR Skoru ve 
mRS toplam puan ortalamaları sırasıyla 6,95±2,25 (3-11), 
8,65±2,45 (4-13) ve 4,93±0,25 (4-5); 10.günde ölçek toplam 
puan ortalamaları sırasıyla 6,62±3,27 (3-12), 8,13±3,44 (4-13) 
ve 4,89±0,30 (4-5) olarak ölçüldü. Bilinç değerlendirmesinde, 
hastaların GCS ile FOUR Skoru toplam puan ortalamaları 
arasında istatistiksel olarak ileri derecede anlamlı bir ilişki 
olduğu saptandı (p<0,001).
Sonuç: Hastaların bilinç değerlendirilmesinde FOUR Skoru, 
GKS yerine güvenle kullanılabilir. GKS ve FOUR Skorunun 
karşılaştırılması farklı hasta grupları ile daha büyük örneklem 
ile yürütülebilir. Skorlama sistemlerinin karşılaştırılmasında 
gözlemciler arasındaki farklılıklar da ölçülebilir.
Anahtar Kelimeler: Bilinç değerlendirmesi, full outline 
of unresponsiveness skoru, glasgow koma skalası, izlem, 
hemşirelik
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INTRODUCTION
Assessment of consciousness is the best and most practical 
way of distinguishing brain dysfunction. For this purpose, the 
Glasgow Coma Scale (GCS) was developed by Teasdale and 
Jennett in 1974.[1,2] The GCS is a commonly used international 
scale for the assessment of comatose patients and allows 
rapid identification of changes in patients' consciousness.[2-4]

The GCS, which includes "eye aperture", "motor response," 
and "verbal response" parameters, is commonly used for 
assessing consciousness for diseases such as head trauma, 
central nervous system diseases, and concussion.[5] However, 
the GCS remains incapable of identifying certain neurologic 
examinations. It is not designed for detecting different details 
of neurologic examinations such as brain stem reflexes and 
eye movements. In this sense, it is not adequate for predicting 
the patients' condition, especially concerning the verbal 
component.[1,6,7]

In this direction, Wijdicks et al. developed the Full Outline 
of UnResponsiveness Score (FOUR Score), which includes 
detailed examinations of abnormal respiratory rhythm, brain 
stem reflexes, eye opening and blink reflexes, and motor 
responses.[1,8,9] Studies state that FOUR is more effective than 
the GCS, it provides knowledge about important details such 
as brain stem reflexes, eye movement, and respiratory rhythm, 
and more studies on this matter are needed.[10-15] Furthermore, 
FOUR is applicable for patients who are intubated or aphasic 
and can be used to identify the severity of coma (abnormal 
brain stem reflexes, fluctuant respiratory rate and mechanic 
ventilation rate).[16,17] FOUR is composed of "eye response," 
"motor response," "brain stem reflexes," and "respiration" 
parameters. It is thought that it is easier to remember FOUR 
than the GCS because each parameter is calculated on a 
4-point scale.[10] The studies conducted to date also emphasize 
that FOUR is easily applicable by nurses.[10,15,18]

In this direction, the aim of the study was to compare the 
GCS and FOUR by using these scales for assessing the 
consciousness of patients in the intensive care unit (ICU). 

MATERIAL AND METHOD
Design; A prospective observational study.
Place and sample of the study
In the research, the sample width determination method was 
chosen for the relationship between the scale scores. For the 
sample size, a value of 0.70 and higher was assumed to be 
high and a one-way hypothesis test was performed. Other 
parameters required for the calculation of the sample size 
are Type I error and Type II error amount. In order to make a 
reliable decision of 95% for type error and 80% for type II error, 
the software is entered as α error 0.5 and β error 0.20. G*Power 
3.1.9.4 software[19] was used in the calculation. According to 
the results of the analysis, the expected sample size was 
calculated as 11 people. Accordingly, a sample of 29 patients 
seems to be sufficient. The study was conducted with a total 

of 29 patients hospitalized in a 6-bed adult ICU of a training 
and research hospital in Sakarya, between February and 
May, 2019. Patients aged over 18 years who were intubated, 
sedated, and monitored in the ICU for at least 10 days and 
examined neurologically using the GCS were included in the 
research. Patients with spinal cord injury, head trauma, and 
those who were discharged before 10 days or who were exitus 
(total of 12 patients) were excluded.
Data collection scales
Data of the research were collected using a Patient Information 
Form, the GCS, FOUR, and the modified Rankin Scale.
Patient Information Form: This form questioned diagnostic 
and operational parameters such as length of ICU stay, 
duration of intubation, and duration of mechanic ventilation, 
as well as socio-demographic characteristics such as age and 
sex (10 items).
Glasgow Coma Scale (GCS): The GCS was developed as a 
practical scale in 1974 by Teasdale and Jennett to evaluate the 
level of consciousness of patients following acute or traumatic 
brain damage.[20] Although its validity is frequently questioned, 
it is still the most commonly used scoring system. It is a simple 
and practical scale, especially for admission to the ICU and 
monitoring clinical course. A GCS score of 8 or less indicates 
severe damage, 9-12 points indicate moderate damage, and 
13-15 points indicate minor trauma. The scale is composed 
of three different parameters: eye opening, verbal response, 
and motor response. The GCS is calculated by adding up 
the patient's scores from each parameter. This score ranges 
between 3-15 points. A GCS total score of 13-15 means that 
the patient is conscious, a score of 8-12 indicates pre-coma, 
and scores less than 8 indicate coma. In this study, the break 
point of the GCS was a score less than or equal to five (GCS≤5). 
The Cronbach alpha coefficient was 0.96 in the study.
Full Outline of UnResponsiveness (FOUR) Score: The scale, 
which was developed by Wijdicks et al.[8] as an alternative to 
the GCS, was adapted to Turkish by Örken et al.[16]  The score is 
composed of four parameters: eye response, motor response, 
brain stem reflexes, and respiration. Scores of 0-4 can be 
obtained from each parameter. "0 points" indicate deep 
coma, "4 points" indicate full wakefulness and awareness. 
The maximum score that can be obtained is 16. This score 
outclasses the GCS because it is applicable for patients who 
are intubated or aphasic. Moreover, it is easier to remember 
and use compared with the GCS because each parameter is 
evaluated out of four. Nurses can easily use this score following 
training on its use.[10,15,18] The Cronbach alpha coefficient was 
0.95 in the study.
Modified Rankin Scale (mRS): This scale was first introduced 
by Dr. John Rankin[21] modified by Warlow et al.[22] and used for 
the first time by van Swieten et al.[23] The scale is used to measure 
the degree of disability and dependency of patients with 
stroke or other neurologic problems. It is evaluated between 
0-6 points; 0 points mean no symptoms, 1 point indicates no 
significant disability despite symptoms (able to carry out all 
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usual activities), 2 points indicate slight disability (unable to 
perform some previous activities but able to carry out own 
activities without assistance), 3 points indicate moderate 
disability (requiring some help but able to walk without 
assistance), 4 points indicate moderate-severe disability (not 
able to walk and attend to bodily needs without assistance), 5 
points indicate severe disability (bedridden, incontinent and 
require constant care), and 6 points mean that the patient is 
dead.[24,25] In the mRS, 0-2 points means good prognosis and 
3-6 points mean poor prognosis.[26] In this study, this scale 
was used to monitor the prognosis of patients. The Cronbach 
alpha coefficient of the study was 0.97. 
Data Collection Process
Socio-demographic characteristics were questioned during 
the first encounter with the patients who were admitted to 
the ICU. The GCS, FOUR, and mRS scores of the patients were 
recorded. Patients were monitored in the ICU for 10 days. Data 
were collected by a researcher with ICU experience of more 
than one year and who is knowledgeable about GCS and 
FOUR scoring. Data were collected by the same researcher 
at the same time intervals in order to achieve an objective 
evaluation. GCS and FOUR scoring was tested on some patients 
prior to the study and these patients were not included in the 
study. Scales were calculated by using the original formulae.
Study ethics: The Declaration of Helsinki was abided by 
throughout the research. Ethics committee approval was 
obtained in writing from Sakarya Unıversity Medical Faculty 
(Permission No. 12.12.2018/06). Written consent was obtained 
from the patients/patients’ relatives.
Data analysis: Data were analyzed using the Statistical 
Package for the Social Science for Windows Version 21.0 (SPSS, 
IBM). Ordinal variables were evaluated as the arithmetic mean 
and standard deviation, minimum, maximum. The results of 
total scale score means are given as Mean±Standard Deviation 
(SD). Pearson’ correlation analysis was used to compare total 
scale score means. Reliability analyses of the GCS and FOUR 
are given using Cronbach’s alpha. The significance level was 
accepted as p<0.05.

RESULTS
In the research, the mean age of the patients was 76.82+15.55 
years, 37.9% were male and 62.1% were female. The patients' 
mean length of stay in the ICU was 25 days and the mean 
duration of intubation was 24 days. When the medical 
diagnoses of the patients were examined, it was seen that 
majority of the patients was monitored in the ICU due to 
cerebrovascular accident (31.0%) and pneumonia (24.1%) 
(Table 1).
When invasive procedures that were performed on the 
patients were examined, it was detected that all patients 
had urethral catheters inserted (n=29), the majority had 
nasogastric catheters (n=22, 75.9%), and none was under 
analgesia treatment (Table 2). 

The total score means for the routinely used GCS and 
concurrently applied FOUR and mRS on the patients in the ICU 
are shown in Table 3. The mean GCS total scores were under 8 
for the 10 days of monitoring, and the patients were evaluated 
as being in a coma. The total mean FOUR scores was 8-9 points, 
also indicating coma. The mean mRS total score of all patients 
was >2 in the prognosis evaluation. For the consciousness 
assessment of patients included in the research, a statistically 
significant high-degree relationship was detected between 
the GCS and FOUR (p<0.001) (Table 3).

Table 1. Medical diagnosis groups of the patients

Diagnosis n (%)
Acute renal failure 2 (6.9)
Cancer 1 (3.4)
Gastrointestinal hemorrhage 3 (10.3)
Chronic heart failure 5 (17.2)
Pneumonia 7 (24.1)
Sepsis 2 (6.9)
Cerebrovascular accident 9 (31.0)

Table 2. Distribution of treatment attempts for patients
Treatments n %

Arterial catheter
Yes 0 0.0
No 29 100.0

Central catheter
Yes 4 13.8
No 25 86.2

Urethral catheter
Yes 29 100.0
No 0 0.0

Nasogastric catheter
Yes 22 75.9
No 7 24.1

Analgesic treatment
Yes 0 0.0
No 29 100.0

Table 3. Relationship between the results of FOUR, the GCS, and the 
modified Rankin Scale
Follow-
up Days

aGCS 3-15 
x±sd (min-max)

aFOUR 0-16
x±sd (min-max)

br,
p

mRS 0-5
x±sd (min-max)

Day 1 6.95±2.25 
(3-11)

8.65±2.45 
(4-13)

0.887, 
0.001

4.93±0.25 
(4-5)

Day 2 7.03±2.22 
(3-11)

8.82±2.26 
(4-13)

0.920, 
0.001

4.93±0.25 
(4-5)

Day 3 6.96±2.32 
(3-11)

8.75±2.53 
(4-13)

0.953, 
0.001

4.89±0.30 
(4-5)

Day 4 7.48±2.54 
(3-11)

9.37±2.71 
(4-13)

0.969, 
0.001

4.89±0.30
(4-5)

Day 5 7.10±2.60 
(3-11)

8.89±2.85 
(4-13)

0.969, 
0.001

4.89±0.30 
(4-5)

Day 6 7.06±2.53 
(3-11)

8.75±2.82 
(4-13)

0.965, 
0.001

4.93±0.25 
(4-5)

Day 7 7.06±2.84 
(3-12)

8.89±3.01
(4-13)

0.964, 
0.001

4.89±0.30 
(4-5)

Day 8 6.82±2.91 
(3-12)

8.48±2.97 
(4-13)

0.966, 
0.001

4.86±0.35 
(4-5)

Day 9 6.65±3.01 
(3-12)

8.27±3.09 
(4-13)

0.964, 
0.001

4.89±0.30 
(4-5)

Day 10 6.62±3.27 
(3-12)

8.13±3.44 
(4-13)

0.974, 
0.001

4.89±0.30 
(4-5)

aValues regarding scale total scores are given as Mean±SD.
bPearson correlation analysis was used for comparing scale total scores.
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DISCUSSION
In the study, in which we aimed to compare the GCS and 
FOUR in the assessment of consciousness of patients in the 
ICU, the correlation between the GCS and FOUR was found 
significant at a high degree. FOUR was found to be as effective 
as the GCS in assessing the degree of consciousness. In other a 
study, the significant relationships were existed between GCS 
and FOUR scores with mortality and poor outcomes.[27] There 
are other studies indicating good correlations between GCS 
and FOUR scores.[28,29]  On the other hand, it is reported that 
FOUR Score have better sensitivity, specificity, and predictive 
ability compared to GCS in patients with endotracheal tube 
intubation.[30] Despite all disadvantages, GCS is affirmed as the 
gold standard for evaluating the consciousness and comatose 
level of patients.[31] The GCS is limited, especially for assessing 
verbal response of patients who are intubated and aphasic.
[31,32] In this sense, FOUR eliminates these limitations and allows 
the assessment of respiratory parameters and brain stem 
reflexes of patients. FOUR is as good as the GCS for predicting 
mortality.[33] FOUR can easily be used by nurses who receive 
training on the subject.[13]

Similar studies have compared the GCS and FOUR in different 
patient groups. A study by Jalali and Rezaei found that FOUR 
was a better and more comprehensive scale for neurologic 
assessment as compared with the GCS.[13] FOUR has been 
reported as being more effective in predicting the mortality 
and discharge of patients in pediatric ICUs.[34] On the other 
hand, a study by Şahin et al.[15] found no significant difference 
between the GCS and FOUR or implementers. No statistically 
significant difference was detected between the GCS and 
FOUR in predicting mortality of patients in the ICU with 
traumatic brain damage.[35] Similarly, in another study, it was 
found that FOUR had no distinct advantage over the GCS in 
predicting morbidity and mortality of pediatric patients with 
head trauma.[32] 

In our study, the GCS and FOUR were compared in terms of 
mean total scores; sub-parameters of the scoring systems were 
not examined individually. However, when the mean total 
scores of both scores were examined, it was observed that 
patients were at the level of coma. This shows that the scores 
are consistent. Different studies that individually compare the 
sub-parameters of the scores with different patient groups 
(e.g. intubated and non-intubated) should be conducted. 
Furthermore, this study was conducted in a single ICU with 
a single observer. Similar research should be conducted in 
different clinics such as emergency units, neurosurgery wards, 
and stroke units, and comparisons should be performed 
between different observers.
FOUR, which was developed as an alternative to the GCS, is an 
easily applicable and valid scale. However, it is not a sufficient 
scale to perform full neurologic examinations for patients 
with coma.[36] This scale also assesses neurological status of 
patients with greater accuracy. High sensitivity of FOUR scale 
in clinical assessment has eased treatment and monitoring 

of patients for the medical team. Using brain stem reflexes 
and respiratory pattern, this scale provides an accurate and 
correct assessment of patients in coma, and has the ability 
to assess minor changes in neurological status of patient. 
Therefore, FOUR is recommended as a tool for assessment of 
neurological patients with changes in consciousness levels.[37]

Limitations of the study: The main limitations of the research 
are that the research was conducted in a single ICU with only 
29 patients, and the patients were evaluated by a single 
observer.

CONCLUSION
The study showed that the GCS and FOUR are in a significant 
relationship in assessing the state of consciousness of 
patients. FOUR is a scale for consciousness assessment that 
can be substituted for the GCS. However, it is suggested that 
studies comparing FOUR and the GCS with larger samples and 
different samples should be conducted. In addition, scales for 
assessing consciousness for patients in the ICU that can be 
used easily by nurses should be developed.
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