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ABSTRACT
Objective: Structured trauma care has proven to improve patient outcomes, and this is more relevant in the
low- and middle-income countries (LMICs). The objective of this study was to determine the distribution,
etiology, severity and outcomes of trauma patients at the Indus Hospital.
Methods: All adult poly-trauma patients presenting to The Indus Hospital from July 2017 to June 2018
were included in this retrospective review. Data was extracted on etiology of trauma, severity of injury,
investigations and final disposition of patients.
Results: Of 972 trauma patients presenting to TIH Emergency Department, 663 (68.2%) were males with a
mean age of 36 (17.4) years. Road traffic accidents (RTAs) led to trauma in 766 patients (78.8%), followed
by 121 falls (12.7%). Injury Severity score (ISS) was calculated upon arrival and 528 (54.3%) were found
to be critically injured. Median length of stay was 60 (24-720) minutes while none utilized pre-hospital
Emergency Medical services.
Conclusion: Most trauma patients were males suffering from RTA. Nearly half of the patients were critically
injured on arrival. EMS is not utilized by trauma patients. There were gaps identified in the diagnosis and
treatment of trauma.
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Globally, trauma represents an overwhelming
burden of morbidity and mortality where
16,000 people die each day from injuries; Ninety
percent occur low- and middle-income countries
(LMICs).1,2 For each death, three hundred times as
many patients reach the ED, indicating large ED
volumes of injured patients.3 In addition, LMICs
from Southeast Asia and western Pacific regions
have the highest number of worldwide deaths
due to injuries.4 Lack of health care infrastructure,
safety promotion and proper legislature, possibly
due to political instability in these countries,
has resulted in low budget allocation to injury
prevention and trauma care.
Pakistan is the sixth most populous country
in the world with the 2017 National Census
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reporting more than 200 million people. The
Pakistan Bureau of Statistics shows that road
traffic accidents during 2008-2018 led to an
average of 4907-5948 deaths and 11,037-14,489
injuries per year.5 National surveys conducted in
Pakistan over the years have identified trauma
as one of the leading causes of morbidity and
mortality, predominantly affecting young males.6
This leads to loss of income for both the patient
and their caregivers and increased out-of-pocket
healthcare expenses.7
Previous studies have identified major gaps in
quality emergency and trauma care in Pakistan.8,9
These include lack of public awareness regarding
road safety,10 lack of robust pre-hospital emergency
medical services (EMS) across the country and
inconsistent availability of basic resources including
trained personnel at primary and district health
care facilities.11,12
The Indus Hospital, Korangi (TIH) is a private
sector, free of cost hospital in Karachi with
approximately 190,000 Emergency Department
(ED) patient visits annually. TIH ED is a limited
resource center but in spite of this, has recently
established training programs to focus on more
robust emergency education and practice,
prioritizing trauma as a preventable cause of death.
Being one of seven hospitals recognized across
Pakistan to train fellows in Emergency Medicine,
the aim is to streamline trauma patient management
in accordance with current recommendations and
guidelines to improve outcomes.
Through characterizing the epidemiology of
trauma patients at TIH, we hope to understand
the current burden of injury presenting to our
ED, the demographic distribution of trauma
patients, Injury Severity Score (ISS)13 upon arrival
and patient outcomes. We aimed to identify gaps
in the management of trauma patients at TIH to
guide the establishment of a team approach to
standardize trauma management. This will lead
to planning of future ED based interventions and
identify further areas of capacity building through
training and teaching.
METHODS
A retrospective chart review of all poly-trauma
patients older than 14 years who presented to The
Indus Hospital, Emergency Department (July 1,
2017 – June 30, 2018) was performed. Study was
exempted from IRB approval under number (IRD_
IRB_2018_12_002). Data was extracted through
the help of Health Management Information
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Systems (HMIS) and entered on pre-designed
questionnaire to recording the demographics,
mechanism of injury and ISS score calculated
upon arrival and investigations performed in the
Emergency Department after clinical assessment.11
The Injury Severity Score (ISS) is an anatomical
scoring system that provides an overall score
for patients with multiple injuries. Each injury is
assigned an Abbreviated Injury Scale (AIS) score
and is allocated to one of six body regions (Head,
Face, Chest, Abdomen, Extremities (including
Pelvis), External). Only the highest AIS score in
each body region is used. The three most severely
injured body regions have their score squared and
added together to produce the ISS score.
Statistical Analysis: Data analysis was done
on SPSS version 24. Descriptive statistics were
reported as mean with standard deviation or
median with interquartile range for continuous
data and frequency with percentage for categorical
data. Chi-square or Fischer’s Exact test was used
as appropriate to test the difference between
categorical variables. A p-value less than 0.05 was
considered significant.
RESULTS
Medical records of 972 trauma patients
presenting to TIH ED were reviewed revealing 663
(68.2%) males. The median length of stay was 60
(24-720) minutes with no provision of pre-hospital
Emergency Medical Service (EMS) in any case.
Road traffic accidents were the most common
cause of trauma, seen in 766 patients (78.8%)
followed by 121 patients with falls (12.7%). The
musculoskeletal system was involved in most
patients (n=740; 76.1%) followed by head and neck
injuries in 491 (50.5%) patients and chest trauma in
133 (13.7%) patients (Table-I).
Injury Severity Score (ISS) was calculated
upon arrival and 528 (54.3%) were found to
be critically injured (ISS =50-74). Out of these
critically injured patients only 23 patients
(4%) were admitted, of whom two died and 21
were discharged home. Transfer of 505 (96%)
patients were required due to limitations in
infrastructure and lack of required specialties
at TIH namely, neurosurgery and vascular
surgery. All 356 discharged patients (100%) were
moderately injured with ISS 9-15. Conversely,
all maximally injured nine patients with ISS 75
died. Only 3.4% of maximally injured patients
received a Focused Assessment Sonography in
Trauma (FAST) ultrasound and none received
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Table-I: Characteristics of
Trauma Patients (N=972).
N (972)

(%)

36
663

17.4
68.2

60
0

24-720
0

766
12
47
26
121

78.8
1.2
4.8
2.6
12.4

491
133
31
740
86

50.5
13.7
3.2
76.1
8.8

0
386
32
17
528
9

0
39.7
3.2
1.7
54.3
0.9

23
542
42

2.4
55.8
4.3

356
9

36.6
0.9

Age (years)
(Mean, SD)
Male
Length of Stay (minutes)
(Median, Range)
Pre-hospital Emergency
Medical Services
Injury Type
Road Traffic Accident (RTA)
Industrial Injury
Assault
Burn
Fall
Region of Body Involved
Head & Neck
Chest
Abdomen
Musculoskeletal
Facial Trauma
Injury Severity Score (ISS)
Minor (1-8)
Moderate (9-15)
Serious (16-24)
Severe (25-49)
Critical (50-74)
Maximum (75)
Disposition
Admit
Transfer
Left Against Medical
Advice (LAMA)
Discharged
Expired

further helical imaging of chest or abdomen.
A chest radiograph was performed in only 254
patients (26.1%). Intravenous fluids were given
to 90% but only 3.4% received blood transfusion.
Patients with critical ISS had fewer investigations
and interventions than patients with lower or
maximum ISS. (Table-II & III). Industrial trauma

(p=0.01) and falls (p=0.007) were more common
in men whereas burn victims were mostly
women (p=0.0001) (Table-IV).
There was incomplete documentation from
all specialties managing trauma patients and a
lack of coordinated patient care in accordance to
recommended guidelines, was observed. This, as
well as delayed patient throughout time in ED, and
insufficient ordering of point-of-care investigations
as well as inadequate safe patient referral and
disposition were identified through the available
documentation of patient records.
DISCUSSION
In this description of trauma epidemiology
presenting to the Indus Hospital in Karachi,
Pakistan, the majority of our patients were male,
and most commonly presented with road traffic
accident or fall. This is consistent with prior
local literature suggesting victims of trauma in
the region are often male and due to blunt force
trauma (road traffic accidents, falls, assault).
The epidemiology of trauma patients presenting
at TIH is therefore broadly reflective of trauma
seen across Pakistan.6,14,15 The high incidence of
road traffic accidents and falls identified in our
study could be due to a lack of awareness about
road safety and use of protective equipment
on construction sites. Hence, injuries to the
musculoskeletal system were most commonly
observed. Burns were common in women,
potentially due to use of fire for cooking in the
home or possibly due to domestic abuse reported
in patient records and consistent with reports
elsewhere.16-18 Societal determinants like poverty
and lack of education may be the underlying
root cause of trauma in our patient population.
In addition, lack of legislature and policies, and
their enforcement at a national level on issues
such as building safety codes (e.g. use of personal
protective equipment), and road safety (e.g. speed
control on roads with seat belt, child restraint and
helmet use) lead to additional trauma burden.6
The recent incorporation of the Amal Act into the

Table-II: Distribution of ISS with Disposition.
Admit (23)
Transfer (542)
LAMA (42)
Discharged (356)
Expired (9)
Pak J Med Sci

Moderate (386)

Serious (32)

Severe (17)

Critical (528)

Maximum (9)

0
0
30 (71%)
356 (100%)
0

0
23 (72%)
9 (28%)
0
0

0
14 (82%)
3 (18%)
0
0

23 (4%)
505 (97%)
0
0
0

0
0
0
0
9 (100%)
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Table-III: Distribution of ISS with Intervention.
C spine stabilization (84)
ETT (33)
Chest tube thoracostomy (26)
Pelvic stabilization (30)
Laceration repair (77)
Blood Tx (23)
I/V fluids (875)

Moderate (386)

Serious (32)

Severe (17)

Critical (528)

Maximum (9)

10 (3%)
0
0
0
55 (14%)
0
289 (75%)

17 (53%)
0
3 (9%)
2 (6%)
2 (6%)
1 (3%)
32 (100%)

17 (100%)
8 (47%)
8 (47%)
7 (41%)
8 (47%)
4 (24%)
17 (100%)

31 (6%)
16 (3%)
10 (2%)
17 (3%)
7 (1%)
9 (3%)
528 (100%)

9 (100%)
9 (100%)
5 (56%)
4 (44%)
5 (56%)
9 (100%)
9 (100%)

constitution is a step forward in ensuring safety
of patients in Emergency Departments, but there
is still a long way to go.19
Although the majority of our patients were
critically injured based on ISS, it was found that
the use of investigations was not equitable. The
critically injured patients tended to receive fewer
investigations and interventions, compared with
the maximally or less injured patients. Standard
trauma care are, at minimum, is expected to
include an ultrasound FAST and chest radiograph
on critically injured poly-trauma patients. These
findings offer an opportunity for improvement in
critical trauma patient care and would benefit from
a standardized proven approach to trauma, such as
establishment of trauma teams.
The lack of organized EMS presents an added
challenge for our patients. 10 A higher ISS on
initial presentation may be associated with the
fact that none of our patients were brought to
hospital by EMS, which enables earlier initiation
of emergency care. The first hour of trauma (‘the
golden hour’) is the most effective in impacting
Table-IV: Distribution of Injuries by Gender.

Road Traffic Accident
Yes
No
Industrial Trauma
Yes
No
Falls
Yes
No
Assault
Yes
No
Burns
Yes
No

Female,
N (%)

Male,
N (%)

p value

247 (80)
62 (20)

519 (78)
144 (22)

0.5

0 (0)
309 (100)

12 (1.8)
651 (98)

0.01

26 (8.4)
283 (91.5)

96 (14.4)
568 (85.6)

0.007

18 (5.8)
291 (94)

29 (4.3)
634 (95.6)

0.3

18 (5.8)
291 (94)

8 (1.2)
655 (99)

<0.0001
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morbidity and mortality. Whilst the majority of
our patients were discharged from the ED after
a median 60 (24-720) minutes, over 90% of our
critically injured patients required transfer.
For 188 critically injured patients this was due
to lack of beds at TIH and for 542 the absence
of required subspecialty services, namely
neurosurgery and cardiothoracic surgery,
delayed their access to definitive care. The EMS
care in Karachi is shared by non-governmental
organizations with limited data on their impact
and performance evaluation. 14,18 A structured,
coordinated EMS system for Karachi could
alleviate some of these concerns, allowing
patients to be stabilized in route and taken first
to hospitals with the appropriate level of service
for their injury. The need for well-developed
EMS has been highlighted in various national
studies with emphasis on safe referrals between
institutes. 20 In addition, as TIH expands, we plan
to offer additional specialized services so these
patients to be cared for in-house.
The opportunities for improvement are vast.
Collaborative capacity building for ED and
surgical personnel through structured trauma
training, efficient utilization of available resources,
and better documentation from all stakeholders is
important to improve outcomes for patient care.
In addition, a centralized city wide approach to
improve hospital liaison and efficient, well trained
EMS services can ensure better organized and
continuous trauma care.
CONCLUSION
Trauma was a common reason for presentation
to ED at TIH. Most patients were male and
etiology in majority was RTA or fall. Gaps were
identified in management of trauma patients.
Most suffered from musculoskeletal system
injuries and had critical ISS at presentation.
None of the patients received pre-hospital EMS
in our study.
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Recommendations: Understanding trauma patient
epidemiology and management at TIH has
provided an insight into the current services and
opened potential options of better coordination
and capacity building amongst key stakeholders.
Through identifying the gaps, it is our hope
that ED based interventions such as organized
trauma team approach for patient management,
capacity building through formal teaching and
intelligent resource utilization will result in
effective and well-coordinated patient disposition.
The opportunity for collaboration across the city
and then the country through improved trauma
referral network will have a positive impact on our
trauma patient outcomes.
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