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INTRODUCTION

Road traffic accident represents a leading cause of death 
and permanent disability.1 such severely injured patients are 
termed as ‘polytrauma patients’. ‘Polytrauma’ is defined as 
having at least two severe injuries in different body regions 
that are potentially life-threatening. The severity of trauma 
is typically indicated by the Injury Severity Scores (ISS). 2

India has experienced a very rapid population increase from 
48 million to 1.2 billion over the last five decades.3 Road 
transport is vital for growth because it provides mobility for 
both people and goods. It also exposes people to the chance 
of road accidents, injuries, and fatalities.4 Exposure to an ad-
verse traffic climate is high in India due to the unparalleled 
pace of motorization and increasing urbanization fuelled by 
high economic process rates.5

Motorcycle accidents are a major cause of head injury. Evi-
dence exists to suggest that the use of helmets can reduce 
the risk and occurrence of both head injuries and death due 
to motorcycle accidents, and in turn reduce hospitalization 
and morbidity.6

An important means of increasing the wearing of helmets in 
low- and middle-income countries is legislation; where hel-
met-wearing rates are low and a large number of people use 
motorized two-wheelers. In most low- and middle-income 
countries, especially in Asia, a motorbike is the common 
vehicle for the family. Helmet use among motorcycle road 
users is low. Young motorcycle users, in particular, are gen-
erally less likely to wear a helmet than those who are older.7

Impairment by alcohol is a crucial factor influencing both 
the danger of a road crash also because of the severity of the 
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ABSTRACT
Introduction: Poly-trauma injury due to Two Wheelers road traffic accidents is emerging as an epidemic worldwide.
Aims: Study the magnitude of poly-trauma injury due to Two Wheelers driver’s road traffic accident. Effect of use of the helmet 
in pattern and severity of injuries. Effects of alcohol intake on incidence and severity of injuries.
Methodology: This was a prospective-epidemiological study. Study of 250 polytrauma patients (two-wheeler driver) admitted 
at the trauma centre, M.G.M. medical college and M.Y. Hospital Indore. All patients aged >18 years with a history of polytrauma 
injury due to road traffic accidents were included in the study.
Results: GCS score was significantly higher in helmet users. Fewer helmet users had an AIS ≥3 over the head/neck, face, tho-
rax, and extremities, compared with without helmet users. A lower Injury Severity Score was also observed in motorcyclists with 
helmet use. When analyzing four subgroups of trauma patients, the Patient wears a helmet and alcoholic (n=21) compare with 
the Patient not wear a helmet and alcoholic (n=97) Glasgow Coma Scale relationship (p-value <0.0001) and ISS relationship (p-
value 0.3199). Patient wear helmet and non-alcoholic (n=25) compare with Patient not wear helmet and non-alcoholic (n=107) 
GCS relationship (p-value = 0.0005) and ISS relationship (p-value = 0.5719).
Conclusions: Motorcycle helmet users also had a better GCS score and a lower ISS score. A study found that alcohol intoxica-
tion did not impact injury severity or injury pattern.
Key Words: Injury Severity Score, Abbreviated injury scale, Polytrauma, Trauma, Road Traffic Accident, Two-wheeler accident
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injuries that result from crashes. The frequency of drinking 
and driving varies between countries but it’s almost univer-
sally a significant risk factoring for a road traffic crash. In 
many high-income countries, about 20% of fatally injured 
drivers have excess alcohol in their blood (i.e., above the 
legal limit). Studies in low-income countries have shown al-
cohol to be presented in between 33% and 69% of fatally 
injured drivers.8

MATERIAL AND METHODS

This was a prospective-epidemiological study of polytrauma 
patients admitted at Trauma centre, M.G.M. Medical Col-
lege and M.Y. Hospital Indore, M.P.

Study period- November 2018 to July 2020.

Sample size- 250 patients of polytrauma admitted at the 
trauma centre, M.G.M. Medical College and M.Y. Hospital 
Indore.

Inclusion Criteria
1. All patients (two-wheelers driver) with polytrauma in-

jury due to road traffic accident. 
2. Patients > 18 years.
3. Patients or attender’s who give written informed con-

sent.

Exclusion Criteria
1. All patients where the mode of road traffic accident 

was not due to Two wheelers or not known.
2. Patients under the age of 18 years were excluded from 

the study as Abbreviated Injury Scale (AIS) and Injury 
Severity Score (ISS) perform differently in paediatric 
trauma patients compared to adult patients.

Written consent was obtained from the patient or attendant. 
A comprehensive history was taken from the Patient or the 
attendant and a questionnaire was filled for every patient. A 
set protocol was made for the management of polytrauma 
patients and the patient was evaluated according to it. ethical 
clearance number-EC/MGM/JUNE-19/07

Simple, rapidly manoeuvred’s, such as the administration of 
intravenous fluids, endotracheal intubation, and compressive 
dressings on sites of active emergency on the arrival of pa-
tients to trauma centre done.

Resuscitation primary priorities-

• Airway 
• Breathing
• Circulation - Haemorrhage control
• Exposure of the patient
• Examination

After resuscitation required investigations were performed:

Complete Blood Count, coagulation studies, blood type, and 
blood cross-match (if indicated). Urinalysis, urine toxicolog-
ical screen, and Serum electrolyte values, creatinine level, 
and glucose values are often obtained for reference. Lipase 
or amylase level. Imaging studies (USG, X-RAY, CT Scan, 
MRI etc.)

Demographic data extracted included, gender, and age. 
Given the quantity and diversity of injuries, the motorcy-
clists presented with injuries were grouped into categories. 
Once categorized, the injuries were sorted into one among 
six body regions: head and neck, face, chest, abdomen, 
extremities (including pelvic girdle), and external body to 
align with regional AIS (anatomical score) scoring param-
eters and to permit comparison of regional injury frequency 
with severity. ISS (anatomical score) was categorized as 
mild (<9), moderate (9–15), serious (16–24), severe (25-
49) and critical (50-74) and 75 maximums. To calculate an 
ISS, take the highest AIS severity code in each of the three 
most severely injured ISS body regions, square each AIS 
code and add the three squared numbers for an ISS (ISS = 
A2 + B2 + C2) where A, B, C are the AIS scores of the three 
most injured ISS body regions). The ISS scores range from 
3 to 75 (i.e., AIS scores of 5 for every category). If any of 
the three scores could be a 6, the score is automatically 
set at 75. Since a score of 6 (“unsurvivable”) indicates the 
futility of further medical aid in preserving life, this could 
mean a cessation of further care in triage for a patient with 
a score of 6 in any category. 

The initial Glasgow Coma Scale score (physiological score) 
was used to evaluate the severity of injuries. Based on three 
aspects of behavioural response (eyes opening, verbal re-
sponse, and motor response), the GCS ranges from 3 to 15, 
with three indicating the most severe injury. Consistent with 
the United States Centres for Disease Control and Preven-
tion’s classifications, injuries were categorized as severe 
(score: 3–8), moderate (score: 9–12), and mild (score: 13–
15). The GCS is a reliable measure of injury severity when 
used by trained evaluators and assessments of injury severity 
do not need to be modified for intoxicated patients.

Statistical Analysis Used
The study was conducted after ethical approval from the 
ethical committee This data was analysed using Univari-
ate statistical analyses were conducted with the statistical 
software package SPSS version 22.0 (IBM, New York, 
USA), and based on this analysis, detailed results were pre-
pared. Descriptive statistics were presented in the form of 
numbers and percentages. Comparison of means between 
two groups was done using unpaired T-test. Comparison 
of means of more than 2 groups was done using one-way 
ANOVA. a p value of less than 0.5 was taken as statistically 
significant.
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RESULT

Out of the total of 250 patients with polytrauma, mean age 
36.180 ± 13.106 years, range 18-70 years, Majority (n=146) 
of the patients were in the age group 21-40 years followed 
by 41-60 age group (n=68) and 18 -20 age group (n=27) and 
(n=9) in the age group 61-70 years. There were 11 (4.4%) 
females and 239 (95.6%) males.

Subcategorized polytrauma patients into four groups (Table 
no.1)

1. Patient wearing helmet and under influence of alcohol 
(n=21)

2. Patient not wearing a helmet and under influence of 
alcohol (n=97)

3. The patient wears a helmet and is non-alcoholic (n=25)
4. The patient does not wear a helmet and is non-alcohol-

ic (n=107)

Of the 250 patients included in the study, 46 (18.4%) patients 
wore a helmet, while the rest 204 (81.6%) patients were not 
wearing a helmet. 132 (52.8%) patients were not under the 
influence of alcohol intoxication and 118 (47.2%) patients 
were under the influence of alcohol intoxication, while they 
sustained injury. Glasgow coma scale score and injury sever-
ity score were comparable with these variables. (Table No.2)

GCS evaluation of patient at the time of admission, 52 
(20.8%) patients had a severe head injury, 95 (38.0%) pa-
tients had a moderate head injury and 103 (41.2%) patients 
had a mild head injury. the GCS score was significantly bet-
ter for patients wearing helmet use. Significantly fewer hel-
met users had a GCS score ≤ of 12 upon arrival to the ED 
and a significantly greater number had a GCS score ≥ of 13 
compared with without helmet users. (Table No.3)

On the evaluation of ISS score, in our study, 9 (3.6%) pa-
tients had mild ISS score, 72 (28.8%) patients had moder-
ate ISS score, 96 (38.4%) patients had serious ISS score, 
59 (23.6%) patients had severe ISS score,2 (0.8%) patients 
had critical ISS score and 12(4.8 %) patients had maximum 
ISS score. Less number of helmet users had an AIS ≥3 over 
the head/neck, face, thorax, and extremities, compared with 
without helmet users. A lower ISS was also observed in mo-
torcyclists with helmet use and significantly fewer patients 
were severely injured compared with patients without helmet 
use. (Table No.3)

DISCUSSION

This was a study of 250 cases of poly-trauma due to mo-
torized two-wheeler road traffic accident, admitted in the 
trauma centre of MY Hospital MGM medical college Indore 
(M.P.) from November 2018 to July 2019.

In our study, the greatest number of patients sustaining poly-
trauma belongs to the productive age group, i.e., 21-40 yrs. 

The experience of other workers within the field of poly-
trauma is nearly the same. The mean age of patients was 40 
years in study101 conducted by Jat A. A. et al.9

In our study, there were 11 (4.4%) females and 239 (95.6%) 
males, showing a male preponderance in the study. Menon 
et al.10 showed marked male preponderance in road acci-
dents victims. 

Our study did not include critically injured patients who died 
at the scene of an accident; The results of this study sug-
gest no significant differences in injury severity between in-
toxicated and non-intoxicated trauma patients as measured 
by Injury Severity Score and GCS (Table No. 4). However, 
the intoxicated victims also had lower ISS which might lead 
one to predict a lower mortality rate during this study. But 
this doesn’t answer the question on why intoxicated patients 
would have a lower ISS. Ward reported similar findings dur-
ing a 1982 study which showed that intoxicated patients had 
no significant differences in ISS compared to non-intoxicat-
ed patients.11The findings reported during this paper sup-
port the results of an outsized prospective study published 
in 1993 by Jurkovich et al. which evaluated 3564 trauma 
admissions and found no significant differences in mortality 
rate or ISS based on acute intoxication .12

The results of this study highlight the protective effect of 
the helmet, with a significantly lower mortality rate among 
helmet users than without helmet users. helmet users also 
had higher GCS scores and lower ISS scores on presentation.

In our study, most of the victims are non-helmet users 204 
(81.6%). When compared to them, those who had worn hel-
mets are protected from head injuries (Table No. 4). The pro-
tective effect of motorcycle helmets is well established in the 
literature.6,13–20 Helmet use was found to benefit both riders 
and society, with improved discharge outcomes, as well as 
a decreased mortality rates, head injuries, and costs of hos-
pitalization.6,13–20 Moreover, Hotz et al. report a marked in-
creased number and severity of brain injuries following the 
repeal of a motorcycle helmet law.16

Out of total 250 patients of polytrauma (table.32), head injury 
present in 83.6%(n=209) patient, face & neck injury present 
in 21.2%(n=53) patient, thorax injury present in 28.4%(n=71) 
patient, abdomen injury present in 43.2%(n=108) patient, 
spine injury present in6.4%(n=16) patient, upper extremity 
injury present in 71.2% (n=178) patient, lower extremity in-
jury present in 27.6%(n=69) patient and pelvis fracture pre-
sent in 3.2%(n=8) patient.Reg G et al .21studied a total of 
3406 patients with multiple trauma the majority of patients 
were males (73. 1%). Most of their patients (83%-89%) were 
injured in motor vehicle crashes (MVCs), fractures of the 
extremities 86%, head injuries 69%, thoracic trauma 62%, 
Intra-abdominal lesions 36%, pelvic injuries 28%, and spine 
injuries 14% were less frequent.
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In our study Contusion 52(21.2), followed by extradural 
hemorrhage38(15.2 %) and subarachnoid haemorrhage 17 
(6.8%) were commonly seen.  Arvind Kumar et al. noted 
that from his study Subdural haemorrhage 89%, followed by 
subarachnoid haemorrhage 72% extradural 20.25%.22

In our study 14(5.6%) patients hemothorax was seen, in 9 
(3.6%) patients single rib fracture was seen, in 31 (12.4%) 
patients multiple rib fracture was seen, Mohan Atri et al. 
also observed that rib fracture was the commonest injury 
(60%) followed by hemopneumothorax (51.7%), surgi-
cal emphysema (37.9), lung contusion (10.4%), flail chest 
(6.2%) etc.23

In our study, 3 (1.2%) patients bladder injury was seen, in 
29(11.6%) patients liver contusion was seen and in 15 (2.0%) 
patients spleen contusion was seen and GI Tract injury 9(3.6) 
Anarase S, Anarase found that spleen and liver were the 
most commonly injured organs, 37.69% and 25% respective-
ly. The hollow organ injury was less than solid organ injury.24

In the present study, on upper limb evaluation, 10 (4.0%) 
patients had radius fracture, 2 (0.8%) patients had ulna frac-
ture, 19 (7.6%) patients had humerus fracture and 3 (1.2%) 
patients had shoulder dislocation and 60 (24 %) clavicle 
fracture. lower limb fractures were seen in 47 victims, out of 
which femur fracture is 36 cases (14.4 %), tibia in 15 cases 
(6%). But according to most other studies, the commonest 
fracture in the lower limb occurs in the tibia.  Aslam M et al. 
said that the patients presenting with tibial injury were sig-
nificantly higher than the bone injuries of other body parts. 
In 26% of patients, the fibula was also involved along with 
tibial fracture. Others were Femur 16%, Radius 9.2%, Hu-
merus 8.3% .25

CONCLUSION

This study, conducted at M.Y. hospital trauma centre, re-
vealed that motorcycle helmets provide protection to motor-
cyclists involved in traffic accidents and therefore their use is 
related to a decrease in mortality rates and the risk of various 
head injuries. Motorcycle helmet users also had a better GCS 
score and a lower ISS score. The study found that alcohol 
intoxication was not associated with increased severe injury, 
in this study alcohol use seems to be quite common roughly 
half of the trauma patients were under the influence of al-
cohol at the time of the injury, However, injury patterns be-
tween patients with alcohol intoxication and non-intoxicated 
were similar. 
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Table 1: Polytrauma evaluation
Helmet wear and 
alcoholic (n=21)

Non helmet and 
alcoholic (n=97)

Helmet wear and non-
alcoholic (n=25)

Non helmet and 
non-alcoholic 

(n=107)
Head, Neck, Face injury
EDH 4 17 1 23
Contusion 2 32 5 34
Skull fracture 0 13 3 11
SAH 1 12 0 9
SDH 0 7 1 7
Massive crush (substantial deforma-
tion of both skull and brain)

0 5 0 2

DAI 1 6 2 7
Thalamus hematoma 1 3 0 2
Zygomatic fracture 1 11 4 13
Orbit fracture 2 6 0 10
Mandible fracture 2 4 0 0
Chest and Abdomen injury
Rib fracture 5 9 3 14
Rib fracture with haemothorax 1 6 5 8
Rib fracture with pneumothorax 2 1 1 4
Haemothorax 1 6 1 4
Liver injury 4 7 4 20
Spleen injury 2 7 3 7
Pancreas injury 0 1 0 3
GI tract injury 0 0 1 7
Kidney injury 0 5 1 6
Urinary bladder with urethra injury 1 6 0 0
Hemoperitoneum 2 2 2 9
retro peritoneal collection 3 0 2 0
Bladder injury 0 1 0 2
pelvic girdle fracture 1 2 1 4
Spine injury
Cervical fracture 1 2 2 5
Thoracic spine injury 0 0 2 2
Lumber spine injury 0 0 0 2
Extremity injury
Humerus fracture 6 4 5 11
Radius fracture 5 18 4 20
Ulna fracture 2 15 1 13
Shoulder dislocation 0 2 0 2
clavicle fracture 4 33 7 26
Tibia fracture 2 6 3 11
Femur fracture 2 14 5 17
Fibula fracture 0 1 0 3
Metatarsal bones fracture 0 2 0 2
Amputation of foot 0 1 0 0
Two system involvement 11 60 19 47
>2 Two system involvement 10 37 6 60
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Table 2: Relationship of GCS and ISS
Number GCS p value ISS p value

Patient wear helmet and alcoholic 21 13.571 ± 2.271
< 0.0001 

18.333 ± 7.241
0.3199Patient not wear helmet and 

alcoholic
97 10.227 ± 3.466 21.840 ± 14.508

Patient wear helmet and non-
alcoholic

25 13.840 ± 2.779

0.0005
23.134 ± 15.084

0.5719
Patient not wear helmet and non-
alcoholic

107 10.925 ± 3.867 24.308 ± 14.527

Table 3: AIS score and ISS score and GCS
 Helmet wear and 

alcoholic (n=21)
Helmet wear and non-

alcoholic (n=25)
Non helmet and 
alcoholic (n=97)

Non helmet and non-
alcoholic (n=107)

AIS Head ≥3 9 9 86 84

AIS Face ≥3 0 0 0 0

AIS Chest ≥3 5 7 14 16

AIS Abdomen ≥3 3 2 6 24

AIS Extremity ≥3 2 5 15 17

AIS Spine ≥3 1 4 2 9

AIS External ≥3 0 0 0 0

(ISS) Mild (<9) 1 2 4 2

(ISS)Moderate (9-15) 7 9 29 27

(ISS)Serious (16–24) 10 6 36 44

(ISS) Severe (25-49) 3 7 22 27

(ISS) Critical (50-74) 0 0 0 2

(ISS) (75) 0 1 6 5

(GCS)Severe (3-8) 0 1 24 26

(GCS)Moderate (9-12) 6 3 47 41

(GCS)Mild (13-15) 15 21 26 40

Table 4: Relationship of GCS in relation to wearing of helmet
Wearing Helmet Number Mean ± SD p value

No 204 10.593 ± 3.689 < 0.0001

Yes 46 13.717 ± 2.536

Relationship of GCS in relation to alcohol intoxication

Alcohol Intoxication Number Mean ± SD p value

No 132 11.477 ± 3.851 0.1632

Yes 118 10.822 ± 3.519

Relationship of ISS in relation to wearing of helmet

Wearing Helmet Number Mean ± SD p value

No 204 23.750 ± 14.769 0.1331

Yes 46 20.239 ± 11.776

Relationship of ISS in relation to alcohol intoxication

Alcohol Intoxication Number Mean ± SD p value

No 132 23.773 ± 14.541 0.4253

Yes 118 22.322 ± 14.108


