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Objective Glasgow Coma Scale (GCS) assessment is vital for the management of 
various neurological, neurosurgical, and critical care disorders. Learning GCS scoring 
needs good training and practice. Due to limitation of teachers, the new entrants of 
the clinical team find it difficult to learn and use it correctly. Training through videos 
is being increasingly utilized in the medical field. This study aimed to evaluate the effi-
ciency of video teaching of GCS scoring among general surgery residents.
Materials and Methods A prospective study was done utilizing the freely avail-
able video at glasgowcomascale.org. The participants (general surgery residents, 
1st–3rd year) were asked to assess and record their responses related to GCS both 
before and after watching the video. A blinded neurosurgeon recorded the correct 
responses separately.
Statistical Analysis The difference between correct responses of the residents 
before and after watching the video was calculated using the “chi-square test.” p-Value 
≤ 0.05 was taken as significant.
Results There was a significant improvement in GCS scoring by residents after watching 
the videos (p  < 0.05). On estimating  the  responses  separately,  all  the  three  responses 
(eye, verbal, and motor) improved significantly for 1st-year residents while only the 
motor response improved significantly for 2nd- and 3rd-year residents. The mode subjec-
tive improvement for the 1st-, 2nd-, and 3rd-year residents was 5, 4, and 3, respectively.
Conclusion Training GCS scoring through videos is an effective way of teaching the 
surgery residents with maximum benefit to the junior-most ones.

Abstract

Keywords
 ► education
 ► Glasgow Coma Scale
 ► neurology
 ► neurosurgery
 ► traumatic brain injury
 ► unconsciousness

DOI https://doi.org/ 
10.1055/s-0040-1709263 
ISSN 0976-3147.

©2020 Association for Helping 
Neurosurgical Sick People

Introduction
Brain damage is a major cause of morbidity and mortality 
after trauma.1,2 Glasgow Coma Scale (GCS) assessment is an 
important aspect in neurological assessment and its manage-
ment.3-5 It helps in the objective assessment of the patients 
and facilitates accurate interpersonal communication. GCS 
fluctuation is important to pick up at the earliest, as it may 
change the treatment options. Learning GCS assessment is 
important for neurosurgeons, neurologists, allied surgical 
disciplines, nurses, and paramedics involved in pre- to post-
hospital care of patients. GCS is a part of the World Federation 

of Neurological Surgeons score for subarachnoid hemor-
rhage6 and Acute Physiologic Assessment and Chronic Health 
Evaluation II score,7 and therefore useful for every intensivist.

Training and education is important for reliability of the 
GCS scoring.8 Though the GCS assessment is taught during the 
undergraduate medical training, the postgraduates and prac-
ticing physicians often miscalculate the GCS score.9 It takes not 
only time and practice to master the GCS assessment, but also 
a certified trainer/doctor to teach it. The trained teachers are 
less in number and have limited time for every new member 
of their team and junior staff. This makes the learning of this 
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score difficult for the new members. Learning through videos 
has been shown beneficial in many studies.10,11 There are sev-
eral free videos available on “YouTube” and other Web sites 
to learn the GCS assessment. One of the prominent ones is 
available at glasgowcomascale.org,12 which is promoted by 
Prof. Graham Teasdale himself, the creator of GCS.3

Beneficial effect of instructional videos to learn GCS has 
been shown; however, an improvement, if any, in individual 
GCS score components assessment has not been studied.13 
This prompted us to assess the effectiveness of the video 
teaching method for GCS score, including its components, for 
the general surgery residents.

Materials and Methods
The study was conducted in the Department of Surgery and 
Neurosurgery in a tertiary referral center. It was a prospec-
tive interventional study to train the general surgery resi-
dents for GCS scoring. Ethical clearance was taken from the 
institutional ethics committee, and the trial was registered in 
the Clinical Trials Registry of India (CTRI/2019/10/021545).

Each surgery resident was asked to assess the GCS score 
of three brain trauma patients. The residents were assigned 
based on their alphabetical order. They were then shown a 
certified GCS assessment video from glasgowcomascale.org 
as a one-on-one session. The video was played as many a 
time the resident wanted. Later, they were again asked to 
assess the GCS of the same patients. The correct response 
was objectively recorded by the blinded consultant neuro-
surgeon, and based on his responses the evaluation was done. 
The confidence interval was taken as 95%. The participants 
were also asked to grade the benefit they got from the videos, 
on a Likert scale of 1 to 5 (1 = no benefit, 5 = maximum ben-
efit possible). The results were analyzed for all residents and 
for each year of residents separately.

Inclusion criteria were adult head trauma patients from GCS 
3 to 15, whose relatives agreed to take part in the study. The 
participants were general surgery residents (1st–3rd year). 
These residents did not have any didactic teaching of the GCS 
scoring; however, the 2nd- and 3rd-year residents had a neu-
rosurgery rotatory posting of 1 month each. Exclusion criteria 
were pediatric head injury and vitally unstable patients.

Statistical Analysis
The data were collected in an Excel sheet, and was analyzed 
with Statistical Package for the Social Sciences (SPSS) 22.0 
software (IBM, Armonk, New York, United States). The differ-
ence between correct responses of the residents before and 
after watching the video was calculated using the “chi-square 
test.” p-Value ≤ 0.05 was taken as significant. Sample size 
was calculated using the data of Lane et al study, where they 
found that the post-video correct responses increased from 
14.7 to 64%.13 The sample size came to be 14 for each arm.

Results
There were 75 responses (75 before and 75 after watching 
the videos) from the 25 participant residents for 25 patients. 
There were 39 1st-year, 21 2nd-year, and 15 3rd-year resi-
dents’ responses. In our study, the eye responses ranged from 
1 to 4, verbal responses from 1 to 5 (including t for intubated/
tracheostomized), and motor responses from 3 to 6. There 
were 12% (n = 9) severe, 64% (n = 48) moderate, and 24% 
(n = 18) mild head injuries according to the GCS scoring.

Eye Response
The pre-video eye response ranged from 1 to 5 (score 5 
wrongly entered by one resident). The correct pre-video eye 
responses were 58.7% (n = 44). Post-video the correct eye 
responses improved (p < 0.02) to 88% (n = 66).

Verbal Response
The pre-video verbal response ranged from 1 to 6; including 
t response (one resident wrongly entered 6). The correct pre-
video verbal responses were 69.3% (n = 52), while post-video 
correct responses improved (p = 0.001) to 92% (n = 69).

Motor Response
The pre-video motor response ranged from 1 to 7 (score 7 
being wrongly entered by one resident). The correct pre-
video motor responses were 52% (n = 39), while post-video 
correct responses improved (p < 0.001) to 84% (n = 63).

The year-wise difference between the residents for eye, 
verbal, and motor responses is shown in ►Table 1. For 1st-year 
residents, there was a significant improvement in assessment 

Table 1  Year-wise pre- and post-video correct responses and their difference for eye, verbal, and motor responses

Year Total responses GCS component Correct count Correct percentage p-Value

Pre-video Post-video Pre-video Post-video

1st 39 Eye 14 35 35.9 89.7 0.000

39 Verbal 19 36 48.7 92.3 0.000

39 Motor 24 34 61.5 87.2 0.001

2nd 21 Eye 15 16 71.4 76.2 NS

21 Verbal 21 21 100 100 NS

21 Motor 9 17 42.9 81.0 0.002

3rd 15 Eye 15 15 100 100 NS

15 Verbal 12 12 80 80 NS

15 Motor 6 12 40 80 0.009

Abbreviations: GCS, Glasgow Coma Scale; NS, not significant.
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for all three responses: eye (p < 0.001), verbal (p < 0.001), and 
motor responses (p = 0.001). For 2nd- and 3rd-year residents, 
the motor response significantly improved (p < 0.05) after 
the video learning, while there was no improvement (p = NS) 
for eye and verbal response assessments.

Subjective Satisfaction
Maximum residents rated 4 or 5. On deducing the year-wise 
data for the residents, the mode responses for 1st-year residents 
were 5, 2nd-year residents were 4, and 3rd-year residents 
were 3. The residents’ year-wise responses have been shown 
in ►Fig. 1.

Discussion
Learning through audio-visual aids is better than reading or 
hearing a lecture.14,15 The GCS has stood the test of time, and 
its knowledge is important for surgery residents.16 Our study 
was a prospective analysis of the responses of learning GCS 
through videos for general surgery residents, before and after 
watching it. The method, though helpful for all the residents, 
was most helpful for the junior-most participants. There 
was a significant difference in all three responses of GCS for 
1st-year residents, and for the motor response in 2nd- and 
3rd-year residents (p < 0.05). This may be because the 2nd- 
and 3rd-year residents already had a prior basic knowledge 
during their short neurosurgical rotatory training. The eye 
and verbal responses have fewer points, compared with 
the motor one, and therefore have fewer chances of fault. 
Recording of eye and verbal responses are simple and require 
lesser neurological skills compared with the motor one. The 
motor component improved for all the residents. Several 
studies have identified the motor score to be the best predic-
tor of the outcome.17,18 Thus, the videos could make a signifi-
cant difference in learning GCS for the residents, irrespective 
of their previous training.

Due to the busy schedule of neurologists and neurosur-
geons, there is always less time for didactic and one-on-one 
clinical teaching. Any new learning is a process and takes 
time and practice to master, and GCS scoring is also one of 
them. Using reliable, freely available videos, a new member 
of the team can see and learn. Although none of the groups 
reached to 100% accuracy after watching the videos, all of 
them improved to a significant level.

It is well known that any learning can be short lasting. A 
recorded video can be viewed multiple times and whenever 

desired. Also, when the video shows examples over patients 
(real or dummy), it becomes easy to understand, and visual 
memory helps it to be retained.14,15

Advantages of learning via audio-visual aids have been 
known since Dale’s landmark publication and its widely 
quoted “cone of experience” (later known as “Learning 
Pyramid”).19 Although the degree of quantitative improve-
ment by video teaching has been queried by few subse-
quent authors, its advantages have been endorsed by one 
and all.15,20

Lane et al showed an improvement in GCS scoring from 
14.7 to 64% for emergency medical services providers 
through the video method, but the individual components 
of GCS were not assessed.13 Feldman et al showed the effec-
tiveness of GCS scoring aids.21 With videos, our study too 
could not achieve 100% accuracy for the participants. We 
feel the traditional person-to-person teaching and demon-
stration is and will remain a gold standard for learning 
GCS. However, to attain a certain level of basic training, 
GCS can be learned through videos. Our findings are in 
consonance with the recommendations of systematic 
review on the subject of factors influencing the reliability  
of the GCS.8

Limitations of our study include small number of partic-
ipants. However, we had a variable group of participants, 
from junior-most to final year with varied learning, all of 
them showing improvement in the most important aspect 
of GCS scoring, that is, motor component. The study did not 
include the nurses and paramedical staff, and therefore can-
not be generalized. A future study should include assessment 
in other health care providers also. The post-video responses 
were taken immediately after watching the videos. Thus, 
one cannot ascertain whether there will be any long-lasting 
learning through videos. However, one can view the video 
clip multiple times and can memorize it. The video was only 
for adults, and therefore the generalizability to the pediat-
ric population cannot be made. A future trial for pediatric 
patients can also be done.

Conclusion
Training through videos is an effective way of teaching GCS 
scoring. Conceptualizing and learning how to grade GCS can 
improve for resident trainees. Motor response learning can 
be improved for all general surgery residents, while the most 
benefit accrued to the junior-most trainees.

Fig. 1 Subjective year-wise satisfaction of the residents on a Likert scale of 1 to 5.
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