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2 Introduction Head injury (HI), also termed ‘traumatic brain injury’ (TBI) forms 
a major contributor towards trauma related mortality and 
morbidity all over the world. This is especially significant in 
developing countries India, where such injuries are progressively 
increasing due to rapid motorization, alcohol abuse and the 
general indifference by the public towards safety measures. In 
India, it is estimated that nearly 1 million people get injured, 
 
 
200,000 people die and another 1 million require rehabilitation 
services every year due to traumatic brain injury. 

 
A head injury survivor has a wide range of brain injuries varying 
from superficial injuries to a permanent vegetative state. Apart 
from the physical damage and neurological disabilities of 
different types, psychosocial problems like depression, anxiety 
and suffering will affect the individual for a long period even 
after getting discharged from the hospital. Adequate initial 
assessment and early intervention is of paramount importance 
in treating patients with HI, so as to decrease mortality and also 
to lessen the long term disabilities. However, assessing a 
patient’s level of consciousness is a complex affair, mostly due 
to the difficulty in finding appropriate terminologies that are 
truly objective and user independent. Several scales have 
evolved over the decades to answer this need. 

 
The glasgow coma scale (GCS) was the result of two parallel 
international studies on coma and prognosis of severe head 
injuries, which were funded by the National Institutes of Health. 
In 1974, Teasdale and Jennett published ‘assessment of coma 
and impaired consciousness: a practical scale’.This coma scale 
utilized the theoretical model of level of consciousness earlier 
proposed by Plum and Posner in 1972.This got revised in 1976 
with the addition of a sixth point in the motor response subscale 
for ‘withdrawal from painful stimulus’. The scale maily assessed 
only motor, verbal, and eye responses. The first version of this 
scale was called initially as the coma index but soon became 
known as the GCS, based on the location of the authors’ 
affiliated institution . The GCS was designed mainly to improve 
the communication between physicians and nurses when 
describing the state consciousness and to avoid ambiguous 
terminologies such as “somnolence” and 
“unresponsiveness”.The GCS was initially developed as an 
unnumbered system. The assigning of numbers to the responses 
(using “1” for the lowest score rather than “0”) was introduced 
in a later article that also expanded the motor responses, adding 
abnormal flexion. Although users of the GCS began creating sum 
scores for the 3 components (giving a total range between 3 to 
15 points), this method was never the primary intention of the 
originators of the scale. Specific GCS sum scores such as 3, 8, 
and 15 haveacquired immediate familiarity; so much so that use 
of the sum scores even led to the commonly used directive, 
“Glasgow 8, intubate.” 



 

 

  

 
 
 

The most comprehensive coma scale till date, the 
Comprehensive Level of Consciousness Scale (CLOCS), was 
developed by the Department of Neurosurgery of the University 
of Tennessee Health Sciences Center. CLOCS was very elaborate 
and included posture (5 options), eye positioning at rest (67 
options), spontaneous eye opening (5 options), general motor 
functioning (27 options), abnormal ocular movements (76 
options), pupillary light reflexes (8 options), general 
responsiveness (1 option), and best communicative effort (8 
options). Though this instrument was more sensitive than the 
GCS, it turned out to be too elaborate and exhaustive to be 
useful in a clinical practice. 

It was in 2005 that Wijdicks and his associates published a new         
coma scale, the FOUR score. It involved assessment of the 
following four components, each on a scale with a maximum score 
of four: eye response, motor response, brainstem reflexes and 
respiration. Four score is based on bare minimum of tests 
necessary for assessing the patients with altered consciousness. It 
includes the measurements of Vital parameters not assessed by 
GCS like Measurement of Brain-stem reflexes , determination  of 
eye opening and blinking . A broad Spectrum of motor responses 
and presence of Abnormal breath rhythm and respiratory drive . 



 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
A. Problem statement 

 
 
 
 
 

GCS is very widely accepted scale to assess severity in head 
injury patients, albeit with many inadequacies. GCS has been 
criticized for its several drawbacks such as 

• It doesn’t assess brainstem reflexes 

• It doesn’t assess the size and reactivity of pupils , 
whether its dialated or unequal or not reacting to light 
which suggest temporal lobe herniation of brain 

• GCS assessment is majorly based on pain stimulation 
techniques which is subjective 

• Confounding factors such as use of paralytic agents ‘P’, 
sedatives ‘S’ and intubated patients ‘T’ are present 

• Even a very low GCS does not always predict the 
outcome of severe TBI accurately 

B.   Rationale Use of FOUR score can help to assess 
• Brain stem reflexes measures actual depth of coma 

• Pupillary size and asymmetry 

• Temporal lobe herniation in TBI patients 
• Can be used in assessment of consciousness level in non 



 

 

  structural brain injuries like metabolic derangements, 
sepsis, shock as well 

• Three brainstem reflexes which test the functions of 
mesencephalon, pons, and medulla oblongata are used 
in different combinations 

• The clinical sign for acute third nerve dysfunction 
(unilateral dilated pupil) is also included 

• Cheyne - stokes respiration and irregular breathing can 
represent bi-hemispheric or lower brainstem 
dysfunction of respiratory control 

• When all the four categories are graded 0, the examiner 
is alerted to consider brain death evaluation. 

C.    Novelty This study has been conducted in hybrid Emergency Medicine 
Department where ED has its own ICU and ED admits and 
resuscitates patients with TBI for 12-24 hours 

D. Expected outcome and 
application 

FOUR score is better indicator than GCS in predicting the 
prognosis of patients with TBI 

3 Research question(s) Is FOUR score better indicator than GCS in assessing the 
prognosis of patients with TBI 

4 Research hypothesis (es), if any FOUR score is better indicator than GCS in assessing the 
prognosis of the patients with TBI 

5 Objectives of the Study: 
A. Primary objective(s) 
B. Secondary objective(s) 

PRIMARY OBJECTIVE – 
To test the validity of FOUR score in assessing the prognosis of 
patients with Traumatic Brain Injury 

 
SECONDARY OBJECTIVE – 
To compare the efficacy of FOUR SCORE and GCS in 
prognostication of patients with Traumatic Brain Injury 
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Surgery Journal. 2017 Jan 25;4(2):656-62. 

 
McNett MM, Amato S, Philippbar SA. A comparative study of 
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scores for predicting long-term outcome after brain injury. 
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Stawicki SP, Wojda TR, Nuschke JD, Mubang RN, Cipolla J, Hoff 
WS, Hoey BA, Thomas PG, Sweeney J, Ackerman D, Hosey J. 
Prognostication of traumatic brain injury outcomes in older 
trauma patients: a novel risk assessment tool based on initial 
cranial CT findings. International journal of critical illness and 
injury science. 2017 Jan;7(1):23. 

 
JUDITH E.TINTINALLI,EMERGENCY MEDICINE A 
COMPLREHENSIVE STUDY, 9TH EDITION, mentions about GCS 
and FOUR SCORE in assessment of altered level of 
consciousness and coma 

 
ROSENS TEXTBOOK OF EMERGENCY MEDICINE, 
mentions about GCS and FOUR SCORE in evaluation of level of 
consciousness in patients with altered mental status and trauma 
and states that “ the FOUR score incorporates a more detailed 
assessment of brainstem reflexes and has greater predictive 
value than GCS in variety of clinical settings and those with low 
GCS scores 

 
Ching C. Foo, James J.M. Loan, and Paul M. Brennan.Journal of 
Neurotrauma.Sep 2019.2469- 
2483.http://doi.org/10.1089/neu.2018.6243 

 

Matis G, Birbilis T. The Glasgow Coma Scale--a brief review. 

Past, present, future. Acta Neurol Belg. 2008 Sep;108(3):75- 

89. PMID: 19115670. 

 
Lovegrove, C. The FOUR score: a new scale for improved 

assessment of coma. Nat Rev Neurol 2, 4–5 (2006). 

https://doi.org/10.1038/ncpneuro0059 

7 Methodology  

A. Study design Prospective observational study 

B.  Study participants 
(human, animals or both) 

Humans 

i. Inclusion criteria 

 
 

ii. Exclusion criteria 

Patients with isolated TBI admitted under Emergency Medicine 
department in SDM College Of Medical Sciences, Dharwad 

 
Age of <18 years 
Pregnant mothers 
Patients with TBI who were initially resuscitated outside and 

https://doi.org/10.1089/neu.2018.6243


 

 

  
 
 
 
 
 

iii. Withdrawal criteria, if any (trial- 
related therapy, follow-up and 
documentation are terminated 
prematurely as it is indicated to 
ensure safety of the 
participants) 

 

iv. Rescue criteria, if applicable 
(starting symptomatic therapy 
either to control symptoms of 
disease or to overcome lack of 
adequate efficacy of the study 
drug or placebo) 

v. Number of groups to be 
studied, identify groups with 
definition 

referred here 
Patients with TBI of more than 2 days duration presenting to ED 
Patients with Non Traumatic IC Bleed 
Those patients who refuse to give consent for the study 
Those patients going on Discharge Against Medical Advice 

 
 
 

 
NA 

 
 
 
 

 
NA 

 
 
 

 
NA 

C. Sampling 
a. Sampling population 

 
 

b. Sample size calculation 

 
 
 
 
 
 
 
 

 
c. Sampling technique 

 
Patients with TBI satisfying the study criteria presenting to ED of 
SDM College of Medical Sciences during the study period 

 
Using the formula 
n = Z2 pq 

d2 

With desired confidence level of 95%, Sample size was derived 
to be 103 
Where n= sample size 

Z = 1.96 at 95% confidence or 5% alpha error 
d= Margin of error = 8% 
p=Sensitivity = 78% 
q= 100-p = 22% 

For ease of calculation sample size is taken as 100 

 

 
Simple sampling 

D. Randomization details (for 
interventional studies)- 
Intervention details with 
standardization techniques (drugs 
/ devices / invasive procedures / 
noninvasive procedures / others) 

NA 

D. Ethical clearance from the 
Institution’s Ethical 
committee. 

Obtained and attached . 

F.  Study procedure Prospective observational study 



 

 

G. Data collection methods including 
settings and periodicity 

Patients with TBI admitted to the Emergency Medicine 
Department of SDM College of Medical Sciences,Dharwad 
during the above mentioned study period fulfilling the above 
mentioned study criteria are assessed with both GCS and FOUR 

 

  score after taking the informed consent on admission, 6 hours 
post admission in order to assess the prognosis of patients after 
initial resuscitation in ED and on 28th day of trauma in order to 
follow up the patient and recorded in the proforma. All the 
patients are treated according to the ATLS guidelines and all the 
assessment will be done by the principal observer to minimize 
observational bias. The data collected with be analysed using 
the statistical measures as mentioned below. 

H. List of statistical tests to be used 
for data analysis 

Descriptive Statistics 
Chi-square test for association 
Dependant t test/ repeated measures of ANOVA 
Correlation analysis 
Sensitivity and Specificity 

I. If it’s a Clinical Trial: Clinical 
Trials Registry of India or 
equivalent registration number to 
be mentioned 

NA 

8 List risks and benefits of the study RISKS – None 
BENEFITS – 

• Early assessment of consciousness level in patients with 
TBI helps in early intervention and better prognosis 

• FOUR score provides more detailed assessment of 
consciousness levels when compared to GCS, helps in 
better patient outcome 

• By this study, a better scale can be identified for 
prognostication and thus the same can be implemented 
further 

• No harm to the patient by the study 
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PROFORMA 
 

COMPARISON BETWEEN GLASGOW COMA SCALE AND FULL OUTLINE OF 

UNRESPONSIVENESS SCORE IN PROGNOSIS OF PATIENTS WITH TRAUMATIC BRAIN INJURY 

 

 
NAME : DATE 

 

AGE: 
 

SEX: 

ADDRESS: 

 
 
 
 

BRIEF HISTORY 
 

DATE OF INJURY: 
 

TIME OF INJURY: 
 

MECHANISM OF INJURY: 
 

HISTORY OF PRESENTING ILLNESS 
 
 
 
 
 
 
 
 
 
 

 

PRIMARY SURVEY 
 
 
 

INTERVENTIONS 
 

AIRWAY - PATENT 
 

OBSTRUCTED 

SECRETIONS 



 

 

EYE 
OPENING 

VERBAL 
RESPONSE 

MOTOR 
RESPONSE 

4 5 6 
3 4 5 
2 3 4 
1 2 3 

 1 2 
  1 

 

EYE 
RESPONSE 

MOTOR 
RESPONSE 

BRAINSTEM 
REFLEXES 

RESPIRATORY 
PATTERN 

4 4 4 4 
3 3 3 3 

2 2 2 2 

1 1 1 1 

0 0 0 0 

 

 

BREATHING – INTERVENTIONS 
 

RESPIRATORY RATE   - CPM 
 

SPO2  - RA 

  WITH L OF O2 
 

CHEST AUSCULTATION – 
 
 
 

CIRCULATION – INTERVENTIONS 
 

CENTRAL/PERIPHERAL PULSES- 

PULSE RATE – 

BLOOD PRESSURE – 

CAPILLARY REFILL TIME – 

SKIN COLOUR – 

 
 

DISABILITY- 
 

GCS ON ADMISSION FOUR SCORE ON ADMISSION 
 

 
 
 

PUPILLARY REACTION AT ADMISSION - RIGHT MM AND 

RESPONSE 

LEFT MM AND RESPONSE 
 
 
 

EXPOSURE 
 

TEMPERATURE 



 

 

OTHER INJURIES 
 
 
 

SECONDARY SURVEY 
 

PAST HISTORY/COMORBIDITIES – 
 
 
 

PERSONAL HISTORY – 
 

O/E – 
 

HEAD TO TOE EXAMINATION 
 

HEAD, FACE AND NECK - 
 
 
 

CHEST- 
 
 
 

ABDOMEN AND PELVIS- 
 
 
 

MUSCULOSKELETON- 
 
 
 

SPINE- 
 
 
 

INVESTIGATIONS 
 

CT BRAIN FINDINGS – 
 
 
 
 
 
 

OTHER SIGNIFICANT LABS/IMAGING - 



 

 

EYE 
OPENING 

VERBAL 
RESPONSE 

MOTOR 
RESPONSE 

4 5 6 

3 4 5 
2 3 4 
1 2 3 

 1 2 
  1 

 

EYE 
RESPONSE 

MOTOR 
RESPONSE 

BRAINSTEM 
REFLEXES 

RESPIRATORY 
PATTERN 

4 4 4 4 

3 3 3 3 

2 2 2 2 

1 1 1 1 

0 0 0 0 

 

EYE 
OPENING 

VERBAL 
RESPONSE 

MOTOR 
RESPONSE 

4 5 6 

3 4 5 
2 3 4 
1 2 3 

 1 2 
  1 

 

EYE 
RESPONSE 

MOTOR 
RESPONSE 

BRAINSTEM 
REFLEXES 

RESPIRATORY 
PATTERN 

4 4 4 4 

3 3 3 3 
2 2 2 2 

1 1 1 1 

0 0 0 0 

 

 

ASSESSMENT AT 6TH HOUR OF ADMISSION AND ON 28TH DAY OF INJURY 
 

 6TH HOUR OF ADMISSION 28TH DAY OF INJURY 
 

HR(BPM) 
  

BP(MM HG)   

RR(CPM)   

SPO2   

PUPILLARY REACTION RT- 
 

LT- 

RT- 
 

LT- 

 
 

 
GCS AT 6TH HOUR OF ADMISSION FOUR SCORE AT 6TH HOUR OF ADMISSION 

 

GCS ON 28TH DAY OF INJURY FOUR SCORE ON 28TH DAY OF INJURY 
 
 



 

 

 



 

 

INFORMED CONSENT FORM 
 

 

 
Title of the Project: COMPARISON BETWEEN GLASGOW COMA SCALE (GCS) AND FULL 

OUTLINE OF U    NRESPONSIVENESS SCORE ( FOUR SCORE) IN PROGNOSIS OF PATIENTS WITH 

TRAUMATIC BRAIN INJURY. 

 

Name of the Principal/Site Investigator: DR.RATNAMALA DESAI 

 

 
PURPOSE OF RESEARCH: To Access the level of Consciousness and Brain Stem functioning by 

using two different systems GLASGOW COMA SCALE(GCS) AND FULL OUTLINE OF 

UNRESPONSIVENESS(FOUR) SCORE to assess the PROGNOSIS OF PATIENTS WITH head 

injury.  

 

PROCEDURE: I understand that the procedure of the study will involve recording of 

various parameters like level of consciousness, Vital-parameters like Blood pressure , 

Heart Rate etc . It also involves recording of lab parameters and imaging modalities, 

both at the time of admission at 6th hour and one month after Trauma. This will be mainly 

Observational study. 

 

RISK AND DISCOMFORTS: I understand determination of above-mentioned tests will not 

cause any discomfort to me and do not involve any risk to my health. 

CONFIDENTIALITY: I understand that medical information produced by this study will 

become part of institutional records and will be subject to the confidentiality and privacy 

regulation of the said institute. Information of a sensitive personal nature will not be a part of 

medical record, but will be stored in investigators research file and identified only by a code 

number. The code key connecting name to numbers will be kept in a separate secured location. 

If the data are used for publication in the medical literature and for teaching purposes no names 

will be used and other identities such as photographs, audio and video tapes will be used only 

with my special written permission. I understand I may see the photographs and the video tapes 

and have the audio tapes before giving this permission. 

REQUEST FOR MORE INFORMATION: I understand that I may ask more questions about 

the study at any time. Concerned researcher is available to answer my questions or concerns. I 

understand that I will be informed of any significant new findings discovered during the course 

of this study which might influence my continued participation. If during the study or later, I 

wish to discuss my participation in all concerns regarding this study with a person not directly 

involved, I am aware that the social worker of the Institute is available to talk with me. A copy 

of this consent form will be given to me to keep for careful re-reading. 



 

 

REFUSAL OR WITHDRAWAL OF PARTICIPATION: I understand that my participation is 

voluntary and may refuse to participate or may withdraw my consent and discontinue 

participation in the study at any time without prejudice to my present or future care at this 

hospital. I also understand that researcher may terminate my participation in this study at any 

time after she/he has explained the reasons for doing so and had helped arrange for my 

continued care by my physician or physical therapist if this is appropriate. 

INJURY STATEMENT: I understand that in unlikely event of injury to me resulting directly 

from my participation in this study, if such injury were reported promptly, then medical 

treatment will be available to me, but no further compensation would be provided. I 

understand that by my agreement to participate in this study I am not waiving any of my 

legal rights. 

 

ETHICAL COMMITTEE THAT REVIEWED AND APPROVED STUDY: I understand that 

the study has been reviewed and approved by 

 

CONTACT INFORMATION: If I have any questions about the study, I may contact at any 

time on yashusprema@gmail.com (email ID). Further If I have questions about my rights as a 

research participant, I may contact the Member secretary of the  (Name) Institutional 

Ethics Committee (IEC), Contact details  of  Member 

Secretary        

      (Name, contact 

address, email ID, Phone No.) 

 

*** 

 

I confirm that  ___Dr Yashaswini S       (Name of the Principal Investigator) has 

explained to me the purpose of research, the study procedure that I will undergo, and the 

possible risk and discomforts as well as benefits that I may experience. Alternative to my 

participation in the study have also been to give my consent from. Therefore I agree to give 

consent to participate as a subject and this research project. 

 

Participant Date: 

(Name & Signature) 

 

Witness Date: 

(Name & signature) 

 

 

Principal/Site Investigator Date 

(Name & signature) 

mailto:yashusprema@gmail.com
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ªÀiÁ»w ¤ÃrzÀ M¦àUÉ £ÀªÀÄÆ£É 
 

AiÉÆÃd£ÉAiÀÄ ²Ã¶ðPÉ: PÀA¥Áåj À̧£ï ©né£ï UÁè¸ïUÉÆPÉÆÃªÀÄ Ȩ́ÌÃ¯ï CAqï ¥sÀÄ¯ï Omï¯ÉÊ£ï D¥sï 
C£ïgÉ¸Áà¤ìÃªï£É¸ï Ȩ́ÆÌÃgï E£ï ¥ÉÆæUÉÆßÃ¹Ã¸ï D¥sï ¥ÉÃµÉAmïì «vï mÉÆæªÉÄnPï É̈æöÊ£ï EAdÆj.  
 

¥ÁæA±ÀÄ¥Á®gÀ ºÉ À̧gÀÄ/ À̧Ü¼À vÀ¤SÁ¢üPÁjAiÀÄ ºÉ À̧gÀÄ: qÁ. gÀvÀßªÀiÁ® zÉÃ¸Á¬Ä / qÁ. «dAiÀÄ®Qëä  
 

À̧A±ÉÆÃzsÀ£ÉAiÀÄ GzÉÝÃ±À:UÁè¸ïUÉÆPÉÆÃªÀÄ Ȩ́ÌÃ¯ï(GCS)ªÀÄvÀÄÛ ¥ÀÄ¯ï Omï¯ÉÊ£ï D¥sï C£ïgÉ¸Áà¤ìªï£É¸ï 
(FOUR SCORE) JgÀqÀÄ «zsÁ£ÀUÀ¼À£ÀÄß §¼À¹ vÀ¯É ¥ÉnÖUÉ M¼ÀUÁzÀ gÉÆÃVUÀ¼À ¥ÀeÁÕªÀ Ȩ́Ü ªÀÄvÀÄÛ 
ªÉÄzÀÄ¼ÀÄ §½îAiÀÄ PÁAiÀÄðPÀëªÀÄvÉAiÀÄ£ÀÄß CjAiÀÄÄªÀÅzÀÄ.  
 

PÁAiÀÄð «zsÁ£À: F CzsÀåAiÀÄ£ÀzÀ «zsÁ£ÀªÀÅ ¥ÀæeÁÕªÀ Ȩ́ÜAiÀÄ ªÀÄlÖ, §ºÀÄ CAUÁAUÀ PÁAiÀÄð¤ªÀðºÀuÉAiÀÄ 
C¼ÀvÉUÉÆÃ¯ÁzÀ gÀPÀÛzÉÆvÀÛqÀ, ºÀÈzÀAiÀÄ §rvÀ, ªÀÄÄAvÁzÀªÀÅUÀ¼À£ÀÄß zÁR° À̧ÄªÀ «zsÁ£ÀªÁVzÉ.  
 

F «zsÁ£ÀªÀÅ ¥ÀæAiÉÆÃUÁ®AiÀÄzÀ C¼ÀvÉUÉÆÃ®ÄUÀ¼À£ÀÄß ºÁUÀÆ ¥Àæw¥sÀ®£ÀUÀ¼À avÀæUÀ¼À£ÀÄß gÉÆÃVAiÀÄÄ D À̧àvÉæUÉ 
zÁR¯ÁzÀ 6 UÀAmÉ ºÉÆwÛUÉ ºÁUÀÆ DWÁvÀPÉÌ M¼ÀUÁzÀ MAzÀÄ wAUÀ¼ÀÄ M¼ÀUÉ zÁR° À̧ÄªÀÅzÁVzÉ. EzÀÄ 
ªÀÄÄRåªÁV ¥Àj«ÃPÀëuÁ CzsÀåAiÀÄ£ÀªÁVzÉ.  
 
C¥ÁAiÀÄ ªÀÄvÀÄÛ C£Á£ÀÄPÀÆ®vÉUÀ¼ÀÄ: ªÉÄÃ¯É w½¹zÀ ¥ÀjÃPÉëUÀ¼À ¤tðAiÀÄªÀÅ £À£ÀUÉ AiÀiÁªÀÅzÉÃ À̧àµÀÖ 
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