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Introduction

Trauma is a leading cause of  morbidity and mortality in both 
developed and developing countries. In the Indian subcontinent, 
trauma is a major killer contributing to the majority of  deaths 
mainly due to road traffic accidents (RTA).[1] The World Health 
Organization (WHO) reports that the global mortality due to 

RTA has plateaued at 1.25 million a year.[2] In India, trauma 
accounts for more than a third of  unnatural causes of  death, 
and the country loses 2% to 3% of  its gross domestic product 
annually amounting to 7.2 billion dollars.[3‑5] Hence, Emergency 
departments (EDs) and trauma centers across the length and 
breadth of  the country must be well equipped and well resourced 
to efficiently handle the ever‑increasing load of  trauma.

In a developing country like India, there has been a significant 
improvement in the roads and highway infrastructure in addition 
to the rapid urbanization and motorization in the last few decades. 
These developments have precipitated an alarming increase in 
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the incidence of  RTAs. India is estimated to have 11% of  the 
global automobile accidents despite having 1% of  the motorized 
vehicles of  the world.[6,7] According to a report by the World Bank, 
the country accounts for about 4.5 lakh road crashes per annum, 
in which 1.5 lakh people die.[6] The “golden hour” of  trauma, 
wherein primary assessment and secondary survey are performed 
by the first responders and life‑saving interventions are initiated, 
is extremely crucial in decreasing morbidity and mortality which 
would lead to a significant impact on Disability‑Adjusted Life 
Years. Therefore, the clinical assessment of  trauma in primary 
care medicine has become a central issue.

We conducted this retrospective study to understand the 
magnitude and impact of  trauma, mechanism of  injury, the 
severity of  injuries, monthly pattern, and outcome of  patients. 
Accidents cannot be avoided but can be prevented. With this 
study, we hoped to have a better understanding of  patient load 
on each department involved in a trauma care center and to 
identify the predictors of  mortality.

Methods

We conducted this retrospective cross‑sectional study in the ED 
of  a large tertiary care referral hospital in India. Our ED attends 
to approximately 75,000 emergency visits annually including 
trauma and non‑trauma patients. All patients (pediatric and 
adult) presenting with various modes of  trauma (RTA, fall on 
level ground or from height, occupational injuries and injuries 
caused by animals, sports, and assault) were included in the 
study. Brought dead patients following trauma and those with 
incomplete chart documentation and missing records were 
excluded from the study. Since we aimed to study the seasonal 
variation concerning the modes of  injuries, we included all trauma 
victims presenting to ED over 1 year (January to December 2018).

Data were collected from the hospital’s electronic database (Clinical 
workstation) and documented in a standard extraction datasheet. 
The following were extracted: demographic characteristics, mode 
of  trauma, time of  the incident, vital signs at arrival, triage 
priority level, and outcome. Standard Canadian triaging criteria 
was used to determine the physiological severity at admission. 
Triage priority I, included patients those who required immediate 
attention with life‑threatening emergencies like compromised 
airway, irregular breathing, circulatory compromise, or those 
with a severe head injury as determined by Glasgow Coma 
Scale (GCS) ≤8. Triage priority II patients include those with 
no airway/breathing/circulatory compromise and triage priority 
III patients were those with minor trauma and did not require 
ED admission. After performing the initial assessment, relevant 
radiological imaging was done to determine the extent of  internal 
injuries. The outcome measures were the spectrum of  injuries, 
the monthly pattern of  trauma, and ED and hospital outcomes.

Software used
Statistical Package for the Social Sciences for Windows software 
released in 2015, version 23.0, Armonk, New York, USA. Mean 

and standard deviation was used for continuous variables and 
percentages for nominal variables. We used multivariate logistic 
regression analysis to correlate factors influencing mortality.

Ethical considerations
Approval was obtained from the Institution Review board (IRB) 
prior to commencement of  study (IRB Min no: 12222 dated 
22nd August 2019).

Results

During the study period of  1 year (1st January to 31st December 
2018), our ED attended 74,466 patients of  whom 7675 (10.3%) 
were trauma victims. Charts were not scanned for 6 patients and 
8 of  these victims were brought dead to ED, and therefore, the 
final cohort comprised 7661 (10.3%) patients [Figure 1].

Demography
The mean age of  the patients was 35.3 (SD: 18.5) years and 
ranged from 0 to 87 years. Male predominance was observed in 
5884 (76.8%) victims. Most of  the victims, that is, 5472 (71.5%) 
were from the middle‑aged group (18 to 59 years), whereas 
pediatric/adolescents (age ≤18 years) and geriatric age 
groups (age ≥60 years) comprised 1284 (16.7%) and 905 (11.8%) 
cases, respectively [Table 1]. Triage priority I patients comprised 
1071 (14%) victims, while the majority, that is, 4229 (55.2%) 
victims were triaged as priority II followed by 2361 (30.8%) 
victims as priority III [Figure 1].

Mode of injury
We noticed that RTAs were the most common mechanism of  
incidence 5049 (65.9%), followed by fall from height 657 (8.6%) 
and fall on level ground 596 (7.8%). The mode of  other injuries is 
shown in Figure 2. Among the patients with RTAs, 3725 (73.8%) 
victims were either driving motorized two‑wheeled vehicles or 
were pillion riders. Other modes of  RTAs involving 4‑wheeler 
were 366 (7.3%), motorized 3‑wheeler was 145 (2.9%), other 
vehicles (bus, lorry, and van) were 145 (2.9%), and pedestrians 
getting hit by any vehicle were 473 (9.4%) patients.

Monthly variation of incidents
We noted that there was no significant peak in the incidences of  
RTAs in any given month. The mean incidence of  RTAs was 
638.4 (SD: 51.6) per month. The average monthly rainfall for 
Vellore city was obtained from the meteorological database and 
the trend was plotted against the number of  traumas with a special 
focus on RTAs secondary to motorized 2‑wheelers and fall on the 
ground level. The maximum rainfall was noted in June (1143 mm) 
and July (1335 mm). Therefore, a peak in the incidences of  slip 
and fall on the ground were noted in these months [Figure 3].

Time and day of ED presentation
The number of  trauma victims presenting between 8 am to 5 
pm and 5 pm to 12 am were 3654 (47.7%) and 2819 (36.8%), 



Kundavaram, et al.: Spectrum of trauma in the ED

Journal of Family Medicine and Primary Care 1909 Volume 11 : Issue 5 : May 2022

respectively. As expected, the number of  incidences were 
higher at the weekends [mean 23.85 (SD: 6.11)] than on the 
weekdays [mean 19.85 (SD: 5.50)]. We found no significant 
difference in the mean number of  patients per day presenting 
on weekdays and weekends [Table 2].

Predictors of in‑hospital mortality among priority 
I and II patients
Multiple logistic regression analysis done to study factors related 
to in‑hospital mortality among priority I and II patients between 
various indices are given in Table 2. Patients presenting to ED 
with low GCS (≤8) [Adjusted OR: 4.18 (2.13‑8.21); P value: 
<0.001], hypotension (Systolic BP ≤90 mmHg) [Adjusted 
OR: 26.95 (12.27–59.19); P value: <0.001], and pedestrian 
injuries [Adjusted OR: 2.74 (1.27–5.93); P value: 0.01] were the 
independent risk factors associated with high in‑hospital mortality.

Management, ED, and hospital outcome
A quarter of  1841 (24%) of  the trauma victims were managed 
by the ED team alone. Trauma patients were referred to the 
concerned surgical specialties for further management if  needed 
after early resuscitation. Orthopedics 2521 (32.9%), Neurosurgery 

1847 (24.1%), Plastic Surgery 912 (11.9%), and Hand Surgery 
1180 (15.4%) were the main units involved in the ED management 
of  patients [Figure 1]. About half  of  the study population, that is, 
3373 (44%) patients, were discharged stable after minor intervention 
in the ED by the specialty units. Among the total study population, 
22 (0.3%) succumbed to the illness in the ED during resuscitation 
and 35 (0.5%) victims during their hospital stay [Figure 4].

Discussion

Trauma is a common presentation in the ED across the globe 
leading to permanent disability, financial burden on society, and 
even death. Our study focused on the spectrum of  trauma to 
determine the different modes of  injury, monthly patterns of  
trauma, the proportion of  patients managed by each department 
in the ED, and hospital mortality. Understanding the spectrum of  
trauma described in our study helps the ED to be better prepared 
in handling acute trauma. The proportion of  trauma victims in 
our ED, during the study period, was found to be 10.3%. The 
young and productive mean age (35.3 years) of  our cohort with 

Table 1: Baseline characteristics (n=7661)
Characteristics Number (%)
Age, mean (SD), years 35.3 (18.5)
Time of  Incident

8 am ‑ 5 pm 3654 (47.7%)
5 pm ‑ 12 am 2819 (36.8%)
12 am ‑ 8 am 1188 (15.5%)

Sex ratio
Male 5884 (76.8%)
Female 1777 (23.2%)

Age group
Pediatric and adolescent trauma (≤18 years) 1284 (16.7%)
Adult trauma (18‑59 years) 5472 (71.5%)
Geriatric trauma (≥60 years) 905 (11.8%)

Figure 1: STROBE diagram

Figure 2: Modes of injury
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male predominance (76.6%) involving the potential bread earner 
of  the families is an alarming factor.

In our cohort, majority of  the victims presented with RTA 
secondary to driving motorized two‑wheeled vehicles or were 
pillion riders. According to WHO, RTAs are expected to account 
for almost half  a million deaths in India by 2020 due to rapid 
socioeconomic growth and urbanization.[6‑8] Primary and secondary 
level health centers in India lack certain vital facilities like a blood 
bank, advanced radiological imaging (computed tomography), and 
equipped surgical theaters for evaluation and treatment of  severe 
trauma, thereby necessitating referral of  these patients to higher 
centers of  care. An underdeveloped and ill‑equipped pre‑hospital 
care system in India further compounds this problem, resulting 
in an increased number of  deaths during the critical “Golden 
Hour” of  trauma.[9‑12]

Two‑wheeler users and pedestrians are at higher risk than other 
vehicular occupants in an RTA. In developed countries, mortality 
rates due to RTA have decreased due to enforcement of  laws 
against speed limits, use of  helmets, and enforcing strong 
drink‑driving laws.[13] However, low‑ and middle‑income nations 
have the vast majority (93%) of  the world’s road fatalities, despite 
having only 60% of  the vehicles in the world.[14] In our study 
population, 59 victims, that is, 0.7% of  all trauma cases and 1.1% 
of  triage priority I and II cases succumbed to the cause. Triage 
priority III patients were excluded from the logistic analysis 
because of  trivial trauma.

Given the pattern of  injuries seen in this set of  people, we 
expected a significant rise in incidences of  slip and fall and 
two‑wheeler‑related accidents during the rainy season.[15] There 
was a peak noted among the slip and fall cases in July which 
corresponds to the maximum rainfall in our locality. On the 
contrary, there was no obvious peak of  two‑wheeler‑related 
accidents during the rainy season. The total number of  trauma 
patients not showing any significant variance in each month 
can be explained by the fact that ours is a tertiary care referral 
center that receives patients throughout the year to its maximum 
capacity.

Our study demonstrated no substantial increase in the average 
number of  trauma patients during weekends, as seen in other 
studies done in the West.[16] Many studies have previously looked 
at the “weekend effect” on trauma, which assumes a worse 
hospital outcome of  trauma victims at the weekends or night. 
However, the major regional centers of  the West have proven 
this wrong and similar results were observed at our center.[17,18] 
There was no significant difference between the mortality of  
trauma victims who presented during weekends or at nighttime.

Understanding the mode of  injury and injury patterns associated 
with mechanisms will help guide the examination and choice 
of  radiologic studies. Patients with open wounds should be 
given a loading dose of  a broad‑spectrum antibiotic within 
6 h after trauma to reduce the risk of  infection.[19‑21] Multiple 

Table 2: Bivariate and multivariate logistic regression analysis for factors associated with in‑hospital mortality among 
triage priority I and II trauma patients

Variables Died in hospital 
(n=59)

Discharged 
alive (n=5241)

P Unadjusted odds 
ratio

P Adjusted odds 
ratio

Male 48 (81.4%) 4086 (78.0%) 0.53 1.23 (0.64‑2.38) ‑ ‑
Age ≤18 years 1 (1.7%) 771 (14.7%) 0.005 0.10 (0.01‑0.72) 0.005 0.06 (0.01‑0.42)
Age >60 years 12 (20.3%) 665 (12.7%) 0.08 1.76 (0.93‑3.33) ‑ ‑
GCS! ≤8 37 (62.7%) 340 (6.5%) 0.000 24.24 (14.14‑41.56) <0.05 3.92 (1.99‑7.74)
SBP# <90 mm Hg 47 (79.7%) 501 (9.6%) 0.000 37.06 (19.53‑70.32) <0.05 26.88 (12.26‑58.95)
RTA$ vs Others 52 (88.1%) 3709 (70.8%) 0.003 3.07 (1.39‑6.77) 0.23 1.68 (0.72‑3.88)
Pedestrian 10 (16.9%) 362 (6.9%) 0.003 2.75 (1.38‑5.48) 0.02 2.48 (1.14‑5.42)
Two‑wheeler 29 (49.2%) 2814 (53.7%) 0.48 0.83 (0.50‑1.39) ‑ ‑
Four‑wheeler 5 (8.5%) 265 (5.1%) 0.23 1.74 (0.69‑4.38) ‑ ‑
Weekend (Saturday, Sunday) 16 (0.6%) 2465 (99.4%) 0.38 0.78 (0.44‑1.38) ‑ ‑
12 AM ‑ 8 AM 9 (0.7%) 1260 (99.3%) 0.78 0.91 (0.44‑1.85) ‑ ‑
GCS!: Glasgow Coma Scale; SBP#: Systolic blood pressure; RTA$: Road traffic accident

Figure 3: Month‑wise distribution of trauma
Figure 4: ED and hospital outcome
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logistic regression analysis showed that patients with severe head 
injury (GCS ≤ 8), circulatory shock, and pedestrian injuries were 
independent risk factors for in‑hospital mortality. According 
to our analysis, pediatric age group victims have a lower (90%) 
chance of  in‑hospital mortality. This could be explained by the 
fact that the nature of  injury among the pediatric age group of  
this study population was trivial and play related. In addition, it 
was noted that there was no increased risk of  mortality associated 
with two‑wheeler accidents, which was in contrast with previous 
studies that showed a higher risk of  mortality among victims 
involved in two‑wheeler related accidents.[22‑24]

In our study population, wound wash was performed in most 
patients after initial workup by the ED registrars. Emergency 
procedures like suturing or debridement or minor surgical 
procedures in the ED were done by the concerned specialty 
doctors. More than half  of  the patients were discharged stable 
after performing first aid and minor surgical procedures in 
the ED. The in‑hospital admitted patients were taken up for 
emergency operations in the theater or needed further evaluation 
and management. A few patients, that is, 211 (2.7%) patients, 
were discharged against medical advice or discharged at request 
to go to other hospitals due to probable poor prognosis or 
financial constraints. The current Corona Virus Disease 19 
(COVID‑19) pandemic lockdown restriction imposed in most 
countries have resulted in a significant reduction in trauma 
victims with a positive blood alcohol content which perhaps is 
the silver lining of  the ongoing pandemic.[25‑27]

Limitations: Our data are from a single tertiary care referral center, 
hence resulting in selection and referral pattern bias. Nonetheless, our 
study shows the current spectrum of  trauma, departments involved 
in managing the active load of  trauma, and the hospital outcome.

Key points
1. Trauma is a major cause of  mortality, especially in the 

younger age group with almost half  (48.6%) due to 
two‑wheeler‑related accidents.

2. Low GCS, hypotension, and pedestrian injuries are 
independent predictors of  in‑hospital mortality among 
priority I and II patients.

3. RTA, fall from height, and fall on level ground comprised 
majority of  trauma cases.

Conclusion

Prevention of  trauma should be focused on high‑risk populations, 
which according to this data includes young adults and men. 
RTAs involving motorized two‑wheeler are the most common 
mode injury. Low GCS, hypotension, and pedestrian injuries 
were independent risk factors associated with hospital mortality 
in priority I and II patients. There was no difference in hospital 
outcome based on the day and time of  presentation. The trauma 
team of  ED physicians, Orthopaedicians, and Neurosurgeons 
plays a pivotal role in managing these victims.

Highlights
• This is a descriptive study to determine the magnitude and 

impact of  a large cohort of  patient’s population presenting 
to the ED with trauma.

• Our study provides a detailed description of  the mode of  
injury in relation to the seasonal pattern in a year.
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