Implementation of a hospital-based trauma registry in
India

Prachikumari Patel
Experimental Surgery, McGill University, Montreal

December 2018

A thesis submitted to McGill University in partial fulfillment of the requirements of the degree
of Master of Science (Experimental surgery)

© Prachi Patel, 2018



Table of Contents

LIST OF FIGURES........cccevevvuerrurcernnes 111
LIST OF TABLES.......c.cceeecvrueeurcuecnncee I
LIST OF ABBREVIATIONS ....cciiiintiiiininnninsensisssnssesssessssssssssssssssssssssssasssssssssssssssssssssasssssssssss v
ABSTRACT .....ccvevvuevruecsersuecnnens VI
RESUME .....coreumeenennesennenens VIII
ACKNOWLEDGMENT ...cuuiintiiiinrinsnissensncssisssissesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass IX
PREFACE .......civvevrurnrercnennnes w X
1 INTRODUCTION AND LITERATURE REVIEW 1
1.1 BACKGROUND ...ceeerrueesuerssnesssneanes 1
1.1.1 Mortality and morbidity due t0 INJUIIES .......cccveerureriieriieeieeriie e e e ere e eene 1

1.1.2 Economic burden due tO INJUIIES........ceeuieiuierieeniienieeriieeieesiie et 2

1.1.3 India — the burden Of INJUIIES .......c.cccuieriieiieeiieie et 3

1.2 INJURY SURVEILLANCE AND TRAUMA REGISTRY 4
1.2.1 Benefits of the trauma re€@IStIY ....cccueveriiieiiieeiiee et e e 4

1.2.2 Trauma registry in high-income countries (HICS) .........ccceverviriiniininiicniiicnne 4

1.2.3 Trauma registry in low and middle income countries (LMICs) ..........ccccerieennnenne 5

1.2.4 Trauma registry I INAia.......ccocuiiiiiiiiiiiiice e e 6

1.3 RATIONALE AND RESEARCH OBJECTIVE...uuccisseessuecssesssresssesssnesssssssassssasssasssssssssssssasssssssasss 6
1.4 REFERENCES...ccceesuesuessuesseesancsaenns 8

2 MANUSCRIPT ......ccevueeruerecsuecnennes 15
2.1 INTRODUCTION ...ccueernessansssnesancssnes 15
2.2 METHOD....ccccueruerruesanesancsnenns 17
2.3 RESULTS.ccceeeruvrsnessancsannsanees 21
2.4 DISCUSSION ..cceruerursanessesnessncsnnes 27
2.5 CONCLUSION...cccueeueernessecsnessacsnees 31
2.6 REFERENCES.....ccceceruerrucsancsaessneane 32

II



List of Figures

Figure 1. Trauma Registry (Data Collection) FOIm..........ccccoiiiiiiiiiiiiiiiieeeee et 19
Figure 2. Age distribution of injured PAtiCNS .........c.eecvieerierieerieriieiie ettt erieeseesresreereesseeseesseessaessseenseas 21
Figure 3. Age-wise diStriDULION OF SEX ....iiiiiiiierierieiiieiieieeiterte e eee e te e eestae st e seseesse e seesseessaessseensens 22
Figure 4. Common causes of injuries in patients sustained INjuries. .........cccceeveerieeiieerieeseeneenee e see e 23
Figure 5. Three most common causes of injuries in different age groups ........cceeeveeveecrieceereerieenceesveenens 24
Figure 6. Number of patients involved in Motor vehicle collision with the type of vehicles..................... 25
List of Tables

Table 1. Components of the Kampala Trauma SCOTE ...........cecierieiiiiieniierieieeeetee e 20
Table 2. Injury Severity of patients with KT'S .........cooiiiiiee e 26

III



List of Abbreviations

ALS Advanced Life Support

ASCOT American College of Surgeons Committee on Trauma
BLS Basic Life Support

CHC Community Health Center

DALY Disability Adjusted Life Year

ED Emergency Department

EMRI Emergency Management and Research Institute

FYP Five Year Plan

GCS Glasgow Coma Scale

GNP Gross National Product

GDP Gross Domestic Product

HIC High Income Countries

ISS Injury Severity Score

IEC Institutional Ethical Committee

IRB Institutional Review Board

KTS Kampala Trauma Score

LMIC Low and Middle Income Countries

MTOS Major Trauma Outcome Study

MVC Motor Vehicle Collision

NTDB National Trauma Data Bank

NISC The National Injury Surveillance, Trauma Registry & Capacity Building Center
PPP Public Private Partnership

RTS Revised Trauma Score

RTI Road Traffic Injuries

RTA Road Traffic Accidents

SMIMER  Surat Municipal Institute of Medical Education and Research
TARN Trauma Audit Research Network

TRISS Trauma and Injury Severity Score

TR Trauma Registry

WHO World Health Organisation



Abstract
Background

The injury is responsible for a significantly high burden of disease globally, particularly in the low
and middle income countries (LMICs). The epidemiological data of injury can help to identify risk
factors for injury and target interventions to improve quality of care. Trauma registries (TR) have
been recognized as an essential tool in decreasing death and disability rates from injuries. The
importance of trauma registry has been widely recognized in the developing countries, but it is still
underutilized due to lack of awareness, resources, and funding. The objective of the study was to
explore the feasibility of the trauma registry by implementing it at a tertiary care hospital and

estimate the epidemiology of the injury.
Method

The study was conducted at the casualty of the Surat Municipal Institute of Medical Education and
Research (SMIMER) hospital, Surat, India during June 2018 to August 2018. Data were collected
on the paper form of TR after taking consent from the patients presented to the casualty department
with the sustained injury. TR was developed at the center of the global surgery, McGill University
Health Centre, Montreal, Canada. Data about patient demographics, causal event, injury-related
physiologic, anatomic data, and clinical outcomes were recorded. Data were entered in the

electronic version of the TR and analysis was done.
Result

A total of 716 patients were included in the study. The mean age of the patient was 33 year, and
74.16% were male with maximum patients were in the age group of 20-25 and 30-35. Motor
vehicle collision (34.64%) and Fall (29.89 %) were the most common causes of the injury followed
by blunt trauma (13.41%). Students (28%) and unemployed (17%) were most frequently affected
with majority of patients having primary and secondary education. 39.25 % were brought by the
ambulance whereas 30.31% of patients arrived by private vehicle and 22.35% came by public
transport. Cut/Open wound (46%) accounted for the majority of the injury followed by thoracic
injury (22%) and head injury (19%). According to Kampala Trauma Score (KTS) calculation,
1.4% were severely injured compared to 91.8% mildly injured. Twenty patients died in the

hospital, mainly injured due to fall and Motor Vehicle Collision.



Conclusion

Trauma registry was effective to capture injury-related information in a simple one-page proforma
in the study which would be helpful to assess the trauma burden and evaluate the effectiveness of
care given to the patients. The continuous use of the TR is imperative to ensure high quality data
and adequate population coverage and a collaborative effort is needed in India for successful

implementation.

VI



Résumé

Contexte

A I’échelle mondiale mais particuliérement dans les pays & faible ou moyen revenu, les blessures
sont responsables d’une charge de morbidité considérablement ¢levée. Une étude des données
épidémiologiques des blessures peut permettre d’identifier leurs facteurs de risque et de cibler les
interventions nécessaires pour améliorer la qualité des soins. Les registres de traumatisme ont été
identifiés comme 1’outil essentiel pour réduire les taux de décés et d'handicap das aux
traumatismes. Leur importance est bien reconnu par les pays en développement mais ils sont
encore sous-utilisés en raison d'un manque de sensibilisation, de ressources et de fonds. L'objectif
de I'é¢tude était d’explorer la faisabilité des registres de traumatisme en en mettant en place dans

un hopital de soins tertiaires, en Inde, et d'estimer 1'épidémiologie des blessures.
Méthode

L'étude a été¢ menée au sein des urgences de 1'hopital Institut municipal d'éducation et de recherche
médicales de Surat (SMIMER )a Surat, en Inde, de juin a aotit 2018. En ayant ’accord des patients
qui se sont présentés aux urgences avec une blessure, leurs données ont été collectées sous la forme
papier du registre de traumatisme (TR). Le concept du registre de traumatisme a été développé au
sein de la chirurgie globale, au centre universitaire de santé McGill, a Montréal, au Canada. Les
informations sur les données démographiques des patients, les événements qui ont causés les
blessures, la physiologie liée aux blessures, les données anatomiques et les résultats cliniques ont
été¢ enregistrées. Les données ont été¢ entrées dans la version électronique du registre de

traumatisme et une analyse a été effectuée.
Résultats

Un total de 716 patients ont participés a I'é¢tude. L'age moyen des patients était de 33 ans, mais la
majorité avait un age compris entre 20 et 25 ans ou entre 30 et 35 ans. 74,16% des patients €taient
des hommes. Les accidents de la route (34,64%) et les chutes (29,89%) ont ét¢ les cause les plus
fréquentes de blessures, suivis des traumatismes contondants (13,41%). Les étudiants (28%) et les
chomeurs (17%) ont été les plus fréquemment blessés et une majorité des patients avaient une
¢ducation primaire et secondaire. 39,25% des patients ont été transportés par ambulance, 30,31%

sont arrivés en voiture personnelle et 22,35% en transport en commun. Les plaies ouvertes (46%)
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représentaient la majorité des blessures, suivies des blessures thoraciques (22%) et de la téte
(19%). Selon le calcul du score de traumatologie de Kampala (KTS), 1,4% avaient de graves
blessures, contre 91,8% de blessures légeres. Vingt patients sont décédés a 'hdpital, surtout a cause

d’une blessure diie a une chute ou a un collision de véhicule a moteur.
Conclusion

Le registre de traumatisme a été un outil trés efficace pour la reléve des informations liés aux
blessures. En effet, toutes les informations utile pour évaluer le fardeau des traumatismes et
l'efficacité des soins offerts aux patients se trouvaient dans un simple formulaire d'une page.
L'utilisation continue de ce genre de registre est nécessaire afin d’assurer des donnés de haute
qualité et de couvrir adéquatement la population. De plus, un effort de collaboration est requis en

Inde pour une mise en ceuvre réussie.
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1 Introduction and literature review

1.1 Background

Aninjury is defined as "a bodily lesion at the organic level, resulting from acute exposure to energy
(mechanical, thermal, electrical, chemical or radiant) in amounts that exceed the threshold of
physiological tolerance. In some cases (e.g., drowning, strangulation, freezing), the injury results

2]

from an insufficiency of a vital element”". The Injury can be divided into two forms — intentional
and unintentional Injuries. Unintentional Injuries are subdivided into, Road traffic injuries (RTI),
falls, poisoning, firearms, drowning and other unintentional injuries (e.g., exposure to mechanical
force, electric current, radiation, extreme ambient temperature, and pressure plus exposure to
poisonous plants and animals). Intentional injuries are subdivided into self-inflicted injuries (i.e.,
suicide), interpersonal violence (e.g., homicide), war-related injuries, and other intentional injuries

(e.g., injuries due to legal intervention)?.

1.1.1 Mortality and morbidity due to injuries

Mortality data is an important marker to measure the magnitude of a health problem, but the
nonfatal outcomes are equally crucial to describe the burden of injuries accurately’. An
internationally standardized form of the quality-adjusted life year has been developed, called the
Disability Adjusted Life Year (DALY) for the global burden of disease. The DALY expresses
years of life lost to premature death and years lived with a disability of specified severity and

duration. One DALY is one lost year of healthy life’.

It is estimated that in the year 1990, the injury was responsible for 8.8% of total global deaths,
which increased to 9.6% of total mortality in the year 2010*.In World Health Organisation (WHO)
report “Injury and Violence: The Facts” stated that about 5.8 million people die each year as a
result of injuries; every 5 seconds someone in the world dies as a result of it. This accounts for
10% of the world’s deaths, 32% more than the number of fatalities that result from malaria,
tuberculosis, and HIV/AIDS combined®. According to “WHO Global Status Report on Road
Safety 2015 more than 1.2 million people die on the world’s roads due to motor vehicle collision
(MVC) every year and as many as 50 million incurred non-fatal injuries®. It is estimated that the

injuries will be among the top 20 leading causes of death by 2030 and road traffic crashes are



predicted to become the fifth leading cause of death by 2030, with suicide and homicide rising to
become the 12th and 18th leading causes of death respectively.

More than 90% of deaths that result from injury occur in low- and middle-income countries®.
Injuries accounted for 10% of DALY's in 1990, which increased to 11.2% in the year 2010. In the
year 2010, 75.5 million DALY considered due to RTI; 27% of the total injury. The next most
important injury was self-harm (1.5%) followed by falls (1.4%) and interpersonal violence
(1.0%)’. It was mentioned in the WHO report “Global Burden of Disease 2004 that injuries
accounted for 17% of the disease burden in adults aged 15-59 years in 2004. RTI was the third
leading cause for the burden of disease with violence, and self-inflicted injuries were at sixth and
eighth position respectively in the age group of 15-44 years. In LMICs of Americas, Europe, and
Eastern Mediterranean region, more than 30% of the entire burden of disease was due to injuries
in men aged 15-44 years®. A study for global burden of disease in the year 2013 showed that the
main contributors for the injury DALYs were RTIs (29.3%), self-harm (14%) and falls (12%)°. It
is estimated that RTIs would be in the third leading cause of the DALY in 2030°%.

1.1.2 Economic burden due to injuries

The injury is accountable for an extensive economic loss to the victims, their households, and to
the country as a whole. It is estimated that the direct economic cost of road crash globally has been
USS$ 518 billion, with the costs in low-income countries — estimated at US$ 65 billion —which is
more than the total annual amount received in development assistance!?. The estimated annual
costs (both direct and indirect) of road crash injury in European Union (EU) countries alone go
beyond €180 billion (US$ 207 billion) which contributes to 5% of the global death!!:!2. In the year
2000, the human capital costs of MVC for the USA was estimated at US$ 230 billion'*. The report
in Canada estimated the total economic burden of injury was $26.8 billion in 2010. This estimate
included direct costs of $15.9 billion arising from health care expenditures and indirect costs of
$10.9 billion associated with reduced productivity from hospitalization, disability, and premature
death'®. The cost of RTI is estimated at roughly 1% of gross national product (GNP) in low-income
countries, 1.5% in middle-income countries and 2% in high-income countries '°. In LMICs, the
total economic cost of the road crashes globally would be likely to overdo the current estimate of
US$ 518 billion'”. In Vietnam, the cost of injury to poor households was estimated as equivalent
on average to 11 months’ income. The risk of a poor household falling below the poverty line was

21% higher among those that had an injury than among those that had not'. In Ghana, a study



about the economic consequences of injury within the family found that in rural households, 28%
of families reported a decline in food consumption following an injury'’. In Kenya, more than 75%
of road traffic casualties are among productive young adults'® which directly affects the economic

status of the country.

1.1.3 India — the burden of injuries

India is a lower middle-income country, with a population of 1.34 billion spread across 29 states
and seven union territories. 18% of the world’s population lives in India. Many of the states have
populations of similar size of large countries; ten states had more than 60 million people in 2017,
There has been a heterogeneous economic growth over the past few decades in India, which could
be contributed to the disparities in health and disease distribution in different parts of the country.

The overall economic growth rate in India has been one the fastest in the world in the past decade?.

Unintentional injuries (including RTT) were accountable for 13% of DALY lost in India in 19902,
The number of DALY's due to injuries increased significantly from 1990 to 2016 for three leading
causes of injury in India; RTI 65.1%, falls 41.3%, self-harm 29.8%?%2. As per the WHO report,
India has the second highest reported mortality rate from RTI in the world which is 29.2 per
100,000 people?. The number of vehicles in India is rapidly increasing, with about 6 million new
motor vehicles sold every year®®. Adolescents (10—19 years old) comprise a fifth of the Indian
population (253.2 million)**. From 1990 to 2013, deaths due to injuries increased in young girls
and boys to 23% and 27% respectively. There was a noteworthy change in the leading cause of
death in the young and adolescent girls over the two decades due to self-harm (87% and 92%
respectively). For boys, the most significant change was the increase in deaths from interpersonal
violence (increased by 52%)%. In 2016, there were 150,785 deaths occurred in 480,652 MVC.
Further, RTI related deaths have increased by 43% over the last ten years®. It is estimated that
unless new initiatives and intense efforts are made, the total number of road traffic deaths in India
is likely to surpass 250,000 by 2025%7. A study in Bangalore, India found that the burden from
road crashes had pushed many households into poverty. In Bangalore, 71% of households in urban
areas and 53% in rural areas were not poor before the crash?’. The cost of RTIs in India is estimated
to be more than 322 billion rupees (US$7.4 billion), 3.2% of the national Gross Domestic Product
(GDP)?*:



1.2 Injury surveillance and trauma registry

Public health surveillance is the ongoing, systematic collection, analysis, interpretation, and
dissemination of data on health-related events for use in public health action to reduce morbidity
and mortality and to improve health?®. The evaluation of population, community, and societal
needs are required to prevent injuries effectively. Trauma registry can serve as a tool for injury
surveillance. Trauma registries are a “database designed to document the acute phase of hospital
care delivered to victims of trauma.” Trauma registries include information on patient
demographics, the circumstances surrounding injury, pre-hospital care, and transport, emergency
department, and in-hospital interventions received, anatomic injury description, physiological

measurements, complications, outcomes and patient destinations’.

1.2.1 Benefits of the trauma registry

Trauma registry provides information about the patient’s clinical data which can be used to
evaluate the efficiency of the trauma care, address the injury-related loopholes in the trauma
system and many other aspects of trauma prevention. Information from the TR can be used at local,
state and regional level by governing authorities and policymakers to identify the high-risk
population, locations, infrastructure defects and guiding the policies for injury prevention®*-°. The
collected data is useful to quantify the effectiveness of implemented legislation in preventing
mortality and morbidity overtime®!. The registry data have been used suitably as a quality tool for
comparison of the trauma system and measure performances overtime internally, between
institutions with national and international standards*>*}. Trauma Registry provides large sets of
data for the researcher to develop and test the hypothesis. There have been many studies that used
TR data significantly to broaden our knowledge of the trauma outcomes****. The WHO published
guidelines for Trauma Quality Improvement Programmes to strengthen the quality of trauma care
which emphasized the fact that improvement in trauma is optimal where there is access to a trauma

registry collecting trauma-specific data®.

1.2.2 Trauma registry in high-income countries (HICs)

The first computerized trauma database was established in 1969 at the Cook County Hospital,
Chicago®’. It led to Illinois state trauma registry in 1971 which started to collect data from 50
designated trauma centers across the state. In 1985, the first time they used microcomputers®. The

American College of Surgeons Committee on Trauma (ASCOT) commissioned the Major Trauma



Outcome Study (MTOS) in 1982. It included 80,000 data observations collected from 139 North
American hospitals. The MTOS ran from 1982 to 1989 and is still used as a standard by which
trauma centers worldwide evaluate their performance using trauma and injury severity score
(TRISS) methodology®’. In the year 1993, ASCOT established National Trauma Data Bank
(NTDB) which is the largest aggregation of trauma registry data ever assembled and contains
approximately over one million records from 405 U.S. trauma centers. It is based on voluntary
participation of hospitals treating injured patients along with other national trauma registries such
as, Trauma Audit Research Network (TARN) in UK (1989)*, German national trauma registry
(1993)*', National burn repository in U.S. (1994)*, Israel national trauma registry (1995)%,
Canadian national trauma registry (1996)*. These registries were eventually implemented and
integrated with the trauma systems. The studies in the HICs showed a decrease in the mortality
after integration of trauma systems and indirectly owing to the trauma registries**°. Many
registries including Canadian national Trauma registry and Wisconsin trauma care registry, have
been designed to provide information for injury prevention strategies**°. Information from the
registry regarding the use of safety devices (e.g., seat belts), drunk driving have been used to

propose and guide changes in the legislation**!3,

1.2.3 Trauma registry in low and middle income countries (LMICs)

Trauma registries in many LMICs are underutilized and poorly developed. The existence of the
trauma registry in developing counties is debatable due to very limited published
information®>*%>*, In these countries, information about injuries is often based on the police data,
mortality data, one time-health surveys, retrospective clinical case series!®>>, There are several
factors that affect implementation of the trauma registry in LMICs and hinders its potential
improvement. The issues concerning the lack of resources such as limited funding, infrastructure,
technology, human resources plus organizational/administrative concerns, data quality concern
have been addressed multiple times in literature®®. However, in many developing countries, the

importance of the TR has been recognized with successful study outcomes.

In Uganda, a simplified system of hospital-based trauma registry was initiated with the minimal
dataset in the Mulago and Kawolo hospital®'. The study demonstrated effective implementation of
a trauma registry in the urban and rural setting with limited resources and has been successfully
extended to five large hospitals in Kampala®. In Pakistan, at a university trauma center in Karachi,

data of the trauma patients were maintained using the emergency registry. The registry data has



been used in comparing outcomes between hospitals®>®*. In Northern Thailand, trauma registry
was set up in the mid-1990s at Khon Kaen hospital. After reviewing the cases, they found the
problems in the system and took corrective action to improve trauma care without high-cost
investment®. In northern Nigeria’s teaching hospital, 10-point dataset registry was established for
injured children which helped to re-organize the pediatric trauma care at the institution®. There
are many compelling examples of the trauma registry data use in policy making for injury
reduction such as in Columbia, the registry data showed a high number of deaths due to MVC in
males which allowed policy makers to target interventions to a specific population®’. In Thailand,

data about the helmet use, alcohol, and speed on the road led to effective legislation into action®®,

1.2.4 Trauma registry in India

In India, most of the trauma-related data are gathered as mortality data from the National Crime
Record Bureau. There has been non-existence of injury surveillance and active trauma registry
with outcome-based data®’°. The National Injury Surveillance, Trauma Registry & Capacity
Building Center (NISC) has been established at Dr. RML Hospital, New Delhi. The center is
responsible for collecting, collating, analyzing and propagating Injury Surveillance activities
throughout the country’!. There is currently no hospital-based trauma registry in India. As per the
proposed activity in 12% Five-year Plan (FYP), Trauma Registry pilot has been carried out at the
JPN Apex Trauma Center and Dr. RML Hospital Trauma Center with an objective to establish the

national trauma registry’ 7,

1.3 Rationale and Research Objective

There are many setbacks which restrict the use of trauma registry in the developing countries.
Hospital-based trauma registry does not always represent population coverage because of the
nonavailability of patient’s data who obtain care outside of the participating hospital or who fails
to receive treatment. The inconsistency in case criteria, missing values in data and limited health

budget in developing countries question its worth as quality control, injury surveillance tool*%2,

However, the benefits of the trauma registry outweigh the limitations. There have been many
initiatives in the developing countries regarding the incorporation of the trauma registry and many

countries like India are at the verge of implementing the trauma registry. The Successful efforts



from the developing countries as mentioned above show that trauma registry can be implemented
in a limited-resource setting in a cost-effective manner. Therefore, the objective of our study is to
explore the feasibility of the simplified trauma registry dataset by implementing it at the tertiary
care hospital of India with the existing resources and estimate the epidemiology of injuries so that

targeted interventions can be taken by addressing the injury-related gaps in trauma system.
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2 Manuscript

2.1 Introduction

There has been a considerable shift in the causes of death in both developed and developing
nations. Deaths from infectious diseases have decreased, whereas deaths from injury have
increased to the point that it is one of the leading causes of death in many developing countries'.
According to World Health Organisation (WHO) report, about 5.8 million people die each year as
a result of injuries. Injury accounts for 10% of the world’s deaths, 32% more than the number of
fatalities that result from malaria, tuberculosis, and HIV/AIDS combined. It is estimated that Motor
Vehicle Collision (MVC) would be the fifth leading cause of death by 2030, with suicide and
homicide rising to become the 12th and 18th leading causes of death respectively. Many of the
patients who survive injury are left with temporary or permanent disabilities. Trauma accounted
for 16% of all disabilities globally?. More than 90% of deaths that result from injury occur in low
and middle income countries (LMICs). Projections show that without necessary steps, deaths due
to MVCs will increase by 65% worldwide and 80% in LMICs by 2020°. Road traffic injuries
(RTIs) are predicted to become the third leading contributor to the global burden of disease
globally and the second leading determinant of disability-adjusted life years (DALYs) in the
developing countries by 2020%.

India is a lower middle — income country with a 1.2 billion population and one of the fastest
growing economies. India has one percent of total vehicle population in the world but 10 % of road
accident-related deaths®. According to the National Crime Bureau Report, 53 cases of MVCs took
place every one hour during 2015, wherein 17 people died®. Deaths due to MVCs have increased
by 5.1% during 2015 and still increasing. Despite the growing burden of injuries in LMICs, there
is limited primary epidemiologic data to guide health policy and health system development?.
Most of the data in developing countries are gathered by the routine health surveys, surveillance
reports, police data and the hospital-based case where information about the process, quality of
trauma care or clinical outcome is lacking®!!. Mortality data reveal only the proverbial tip of the
iceberg concerning the public health impact of a disease. They provide a limited measure of the
availability, use, and effectiveness of health care services'?. In India also, no credible data is
available to ascertain the outcome of trauma victims. Trauma patients are often brought in by

friends, relatives, witnesses or the police so, there is a lack of injury event data. RTIs represent
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only a fraction of the trauma spectrum. But in India, most of the available literature regarding
trauma epidemiology is pertaining to road traffic injuries'?, and there are hardly any studies done

on the other causes of trauma.

Studies in the past indicated that people with life-threatening but treatable injuries are six-time
likely to die in a country with no organized trauma system than with one'*. Trauma registries (TR)
are databases designed to document the acute phase of hospital care delivered to victims of
trauma'®. Trauma registries have been in existence for more than three decades in high-income
countries (HICs); the data from the TR has been used for local, national and international
comparisons and performance improvement!> '8, Many LMICs have recognized the need for
trauma system development and establishment of trauma registries to monitor these systems but
the existence of TR in LMICs is still infrequent, and there has been a very limited published
account of where trauma registries exist'>!*?, In our study, we aimed to explore the feasibility of
a simplified trauma registry and estimate the epidemiology of the injury so that targeted

interventions can be taken and address the injury-related gaps in trauma system.
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2.2 Method

Study setting

The study was conducted at the emergency department of the Surat Municipal Institute of Medical
Education and Research (SMIMER) hospital, Surat, India. Surat is a district in the state Gujarat
with almost 4.5 million population. The health care system in Surat is divided into three district
hospitals, two of which hold affiliations with medical schools and a minimal fee for service
hospitals. There are 47 community health centers (CHCs), 201 primary health centers (PHCs),1362
sub-heath centers®!, private hospitals and dispensaries (data not available). SMIMER is a medical
college and teaching hospital established in the year 2000 and has been affiliated to the Veer
Narmad South Gujarat University. The hospital is a non-profit organisation, tertiary care center
run by Surat Municipal Corporation. SMIMER has all the basic as well as speciality and super
speciality health care amenities with 750 bed in the hospital out of which 90% are free of charge
beds, and 10% are minimal charge beds in the special wards. Casualty Outpatient Department,
wards and operating theatres are equipped for round-the-clock services. Bed strength in the
casualty department is twenty, and there are two operation theatres in the section’. Expressed
written approval from the Institutional Ethics Committee (IEC), SMIMER hospital, Surat, India
and Institutional Review Board (IRB), McGill University, Montreal, Canada has been obtained.
Data were collected during June 2018-August 2018.

Description of the trauma registry

The TR is a one-page, 19 items form developed at the Centre of the Global Surgery, McGill
University Health Centre, Montreal, Canada. Figure 1 shows the Trauma Registry (Data collection
form) used in the study. Trauma registry includes information of patient demographics (age,
gender, education, occupation, origin of patient, identification number), mechanism of injury,
injury-related physiologic (arterial pressure, respiratory rate, neurological status) and anatomic
data, and clinical outcomes (Treated, admitted to ward or intensive care, taken to operating theatre
died and referred to another hospital). The collected data was entered into the electronic version
of the trauma registry with the help of Kobo Toolbox. It is a free and open source software
developed by the Harvard Humanitarian Initiative In 2009. All data were de-identified and stored
in a password-protected server. All collected data remains strictly confidential and only study
investigators have access to the database. Descriptive statistics were calculated for baseline

characteristics, injury parameters and clinical outcomes using appropriate statistical software and
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methodology. Chi-square test was done to study the association between different types of injuries

and demographic variables.

Kampala trauma score (KTS)

Kampala Trauma Score was developed in Kampala, Uganda as part of the injury surveillance
registry for use in the resource-limited settings?’. It is a simple injury scoring system calculated
by adding the following coded variables: patient age, systolic blood pressure, respiratory rate,
neurologic status and number of serious injuries. Initially, it was scored on a scale of 5-16. A

severe injury consisted of a KTS less than 11, a moderate injury 11-13 and a mild injury 14-16.

The KTS was then modified in 2004 to a range of 0—10. Although the parameters were maintained,
the scoring of all the parameters was given one score lower. Thus, mild injuries have a KTS of 9—
10, moderate 7-8 and severe 6 or less?*. The neurologic status components were converted from
the Glasgow Coma Scale (GCS) in following manner?. Patient with a motor response score of 6
(obeys commands) and an eye response score of 4 (spontaneously opens eyes) was considered
“alert.” An eye response score of 3 (opens eyes to verbal commands) was considered “responds to
verbal stimulus.” A motor response from 2 to 5 (extension to painful stimulus =2, localized painful
stimulus =5) or an eye response score of 2 (opens eyes in response to painful stimulus) was
considered “responds to painful stimulus.” Motor and eye responses of 1 (no motor or eye response
to painful stimulus) were considered “unresponsive.” The KTS has proven to be useful in poor
resource health care settings to predict early trauma mortality and improve outcome?>>27. It
compares favourably with other trauma scoring systems such as the Revised Trauma Score (RTS)

and Injury Severity Score (ISS)?*.
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Figure 1. Trauma Registry (Data Collection) Form



Table 1. Components of the Kampala Trauma Score
Variables Value

a. Age (years)

5-55 1

<5 or >55 0
b. Number of serious injuries

None 2

One 1

Two or more 0

c. Systolic blood pressure (mmHg)

>89 mmHg 2

50-89mmHg 1

<49 mmHg 0
d. Respiratory rate (breaths/min)

0-29/min 2

>30/min 1

< 9/min 0

e. Neurological status (AVPU system™)
Alert
Responds to verbal stimuli

Responds to painful stimuli

S = N W

Unresponsive

*The AVPU system is a simplified version of the Glasgow coma
scale.

KTS total = at+b+c+d+e
Mild: 9-10, Moderate: 7-8, Severe: <6



2.3 Results

A total of 716 patients were enrolled in the study during the period of three months who presented

to the emergency department of the hospital.

Socio-demographic profile

Injured patient in the study had a mean age of 33 years (SD = 37.53) with maximum patients fall
into the age group of 20-25 (104) followed by 30-35(88). More males (74.16%) presented to the

emergency department with an injury than females which was 25.84%. Figure 2. Shows the age

distribution of the injured patients and Figure 3. shows age-wise distribution of gender.

Age distribution
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Figure 2. Age distribution of injured patients
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Age-wise distribution of sex
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Figure 3. Age-wise distribution of sex

Students (28%) and unemployed (17%) were most frequently affected. 14% of patients were
manual labourer followed by office worker (10%). Farmers, security(/police), retired patients were
less than 5%. Majority of patients had a primary education (46%) followed by secondary education
(25%) and university education (21%).

Place of injury and transportation used

97% of the people presented to the emergency hospital were from the Surat district. Out of 48
patients who transferred from another hospital, 50% were admitted to the hospital ward. 36% of
trauma occurred on the road (transportation accident) followed by 29% happened at home. 18%
of the injury occurred at the workplace 13% during leisure time/sports and 4% at the school.
Patients from all age groups were injured on transportation accident except in less than 15 years
and more than 75 years. 55 % of female patients were injured at home compared to 20% of male
patients. (p < 0.05) From the patients in study arriving at the emergency department, 39.25 % were
brought by the ambulance. 30.31% of patients arrived by private vehicle, and 22.35% came by
public transport followed by police (5.03%) and foot (3.07%).
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Causes of injury

Motor vehicle collision was the most common cause of the injury (34.64%) followed by fall
(29.89%) and assault with blunt trauma (13.41%). Figure 4 shows the percentage of common
causes of injuries in the patients presenting to the hospital.

Causes of Injury

Firearm |
Bite by human [l
Burn [l
Crush Injury |1l

Cutting / penetrating |[INGNGNGNGNINGNGNGNGNGE

Bite by animal [N

Blunt Trauma [

Fall

Motor Vehicle collision |

0% 5% 10% 15% 20% 25% 30% 35% 40%

Figure 4. Common causes of injuries in patients sustained injuries.

Motor vehicle collision was common cause followed by fall and blunt assault in almost all age
group except < 10 years and > 60 years. In the < 10 years of age group, fall was the most common
cause followed by an animal bite. Figure 5 shows the frequency of three most common causes of
injuries in different age groups. For all the type of injuries, the pattern was similar in both the
gender except in motor vehicle collision, 38% of male injured compared to 25% female and 43%

of female injured due to fall compared to 22% male (p < 0.05).
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Three most common causes with age group
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Figure 5. Three most common causes of injuries in different age groups

Type of vehicles and role on the road

In motor vehicle collision, more drivers (47.58%) were involved than passengers (28.63%) and
pedestrians (23.79%). Amongst the RTIs , motorbikes were the most common type of vehicle
(45.97), and 84% did not use helmets. Cars were the second most common vehicle (20.56%) in
which 91% of patients did not use seatbelts. Figure 6 shows the number of patients of MVCs

presenting to the hospital by type of vehicles used and role on the road.
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Figure 6. Number of patients involved in Motor vehicle collision with the type of vehicles

Intent and nature of injuries

Majority of injuries were unintentional (79%) followed by assault (15%) and self-inflicted injuries
(6%). Cut/Open wound (46%) accounted for the majority of the intentional and unintentional
injuries with similar incidents in both sexes. Thoracic injury (22%) was the second most common
in patients with assault. Head injury (19%) was the third most common in patients presenting to

the hospital with unintentional injury and assault.

Injury severity and outcome

From the patients arrived at the hospital and enrolled in the study, 1.4% were severely injured
compared to 91.8% who were mildly injured. Table 3. shows the injury severity of patients with

Kampala trauma score who presented at the emergency department.
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Table 2. Injury Severity of patients with KTS

Category KTS Score | Percentage (no.)
Severe <6 1.4% (10)
Moderate 7-8 6.8% (49)
Mild 9-10 91.8% (657)

55% of patients were treated and sent home. Patients admitted to the hospital ward (37%) were
majorly suffered from MVCs (40%), fall (29%) and blunt assault (12%). 4% (26) patient admitted
to the intensive care unit with cutting/penetrating injury (31%) and traffic injuries (27%). Among
the patients who died (20) in the hospital, the most common cause was fall (55%). MVCs and blunt
assault were the second most common cause (20%). Patients who died in the hospital, 75% had
head injury, and 20% had neck injury. Ten patients were taken to the operating theatre, in which

half of the patients had MVCs . Five patients transferred to another hospital.
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2.4 Discussion

Our study is one of the first prospective studies in India which examined the epidemiology of
injury presented to the emergency department of a tertiary care hospital with the use of a trauma
registry. The findings from the study show that it is feasible to implement the trauma registry in
this health care setting. There are the numerous significant findings in the study which requires
attention. Majority of injured patients were the younger population in the age group of 20-25

followed by 30-35. The result is consistent with the other studies?®*’

as well which show that injury
affects productive youth of the country. In the study, more males were involved than females with
a ratio of 2.8:1. The gender distribution was heavily skewed towards male similar to other
studies’®>2. In India, the reason for the disparity could be the fact that still in majority of
population, men are more likely to participate in high-risk behavior. Students were most commonly
affected followed by people who were unemployed and manual labourers. From the patients
presenting to the hospital with an injury, maximum had primary/secondary education. Many
studies have presented a strong inverse association between the education level, mortality, and life
expectancy. The results from these studies proved that educational attainment and income were
significant predictors of health outcomes®*. It would be vital to analyze the association between
the socioeconomic status and effect on an injury®*>,

Motor vehicle collision was the most common cause of the injury amongst all patients presenting
to the hospital. It affected patients in the age group of 21-30, and 31-40 where males outnumbered
females. Other studies in different parts of India which examined the epidemiology of the MVCs
suggested similar results®’#°. Amongst the traffic injuries, motorbikes were the most common type
of vehicle followed by cars involving more drivers in the accident than passenger and pedestrians.
In contrast to this result, many other studies showed that pedestrians are at high risk of being
involved. They have demonstrated the high effect on vulnerable road users such as pedestrians and
motorbike drivers*' . Further study is needed to understand the responsible risk factors and
possible solutions to avoid more extent. Multiple randomized controlled trials have shown that
safety education can change behavior and lifestyle in high- income countries, although the effects
on injury rates are not known. Pedestrian training in combination with the other interventions
should be considered to address the injury problem* 7. In motorbike users, 81 % did not use the
helmet, and in car users, 91% did not use the seat belt. The results from the study show that the

patients who did not use helmet have 87% of head injury followed by neck and face injury. The
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result is similar to the other studies*®>?

. in the past, studies have indicated that the helmet use
results in an improved outcome for patients involved in accidents>* 3. In India, the Motor Vehicles
Act has mandatory helmet legislation, but the notification and implementation of the law is the
responsibility of individual states. There is a need for proper implementation of road traffic
regulations and awareness generation among the drivers and passengers about the helmet and seat
belt use. In Taiwan and Vietnam, helmet laws were implemented concurrent with adequate
enforcement, punitive fines, and a robust public awareness campaign, resulted in helmet use rising
substantially®%>7.

Fall was the most common cause of the injury in the age group 1-10 and > 60 years in which the
majority of injuries occurred at home. According to previous studies, fall was the most common
cause of admission to the emergency department (ED) during childhood and are the fourth leading
cause of trauma deaths>® !, Majority of childhood injuries occur at home which also mirrors in
our study; further study requires to understand the responsible factors associated with it. As
mentioned in the literature, fall from the windows, balconies, staircase, bed, terrace are the
common causes of injury at home® %, Child supervision is recognized as vital to protecting
children from harm. Some estimates suggest that 90% of injuries to young children occur in or
around their home when they are supposedly being supervised by a caregiver®’. 25% (54) injury
occur due to fall at the workplace, involving manual labourer (24) the most. It requires attention
regarding the safety of workers and thorough safety education at the workplace. Old age patients
(>60 year) who were injured due to fall at home, 82% of patients were admitted to the hospital
ward. Upper, lower extremity and pelvic fractures were the most common nature of the injuries.
The result from the study was consistent with other studies as well®* 7. Fall causes a significant
amount of morbidity and mortality in elderly patients. The event of fall and their consequences are
preventable so, it is essential to study the detailed information regarding risk factors, casual event,

and management to design multidisciplinary prevention programs and interventions.

Injury from an animal bite was the second most cause in the age group of 1-10 year with only
minor injuries. A study in New Delhi estimated the rate of rabies from animal bites at 80 per
10,0000 population, and significantly higher for 5-14 years old, with bites from stray dogs
accounting for 90% of cases’". In India, about 15 million people are bitten by animals every year’?.

Injury by animal bite has not gained much focus and epidemiological studies particularly children
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are still charted, but minor injuries from the animal bite can lead to serious complications or death

if not given proper care.

In the study, majority of injuries were unintentional (79%) followed by assault (15%) and self-
inflicted injuries (6%). In the female patients, all the intentional injury (assault, self-inflicted)
occurred at home. The numbers of female patients with intentional injuries were small but evident
enough to require the attention. According to WHO report, globally 35.6% of females have
experienced either intimate partner violence and/or non-partner sexual violence. Nearly one-third
of ever-partnered women (30.0%) have experienced physical and/or sexual violence by an intimate
partner, and 7.2% of adult women have experienced sexual violence by a non-partner’>. Many
women, regardless of health systems in their country, do not seek health care for injuries’ or are
reluctant to disclose the actual source of the injury. Studies have shown the association between

injuries from the sexual violence and depression/anxiety’> "8

which can lead to suicidal activity.
The findings from all over the world underpin the need for the health sector to take intimate partner

violence and sexual violence against women more seriously’>.

The patients presenting to the hospital, 39.25% were brought by the ambulance whereas 30.31%
patients arrived by private vehicle, 22.35% came by public transport, 5.03% came with police
(5.03%) and foot (3.07%). Patients who came by the public/private vehicles, the majority were
injured due to fall (139) and MVCs(106), 44% needed hospitalization and two patients died.
Though a considerable number of patients brought by the ambulance; the number of patients who
needed emergency services and did not get or use were striking. In India,1-0-8 is a free ambulance
service. It is a public-private partnership (PPP) model for emergency services being managed and
operationalized by Emergency Management and Research Institute (EMRI) in many states. In
Gujarat, the service has been launched with a fleet of 61 including 20 Advanced Life Support
(ALS) and 41 Basic Life Support (BLS) ambulances across 42 towns (in 9 districts) of the state.
EMRI was responsible for handling medical, police and fire emergencies through the 1-0-8
emergency services. In the subsequent years, the operations were extended to the entire state with
402 ambulances and 100% population coverage. EMRI has tie-ups with 2050 private hospitals in

Gujarat, apart from 1381 government hospitals that can handle emergencies’.

Here are some studies from different regions in India which highlighted cases with the low number

of ambulance usage and delayed presentation to the hospital suggesting inadequacy of the
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emergency medical service***>8084 [t is crucial to raise public awareness and accessibility of the

service for the effective implementation of the pre-hospital emergency care.

Another significant finding in the study was that the majority of the patient presented with the
minimally severe injuries. It could be attributed to the fact that there are many other private
hospitals and clinics in the city with better facilities, resources, and 24-hour coverage. The study
was done at a single tertiary care hospital, which might not reflect the condition of all the public
health centers, private hospitals, and dispensaries. It would be imperative to do a multi-center
study. It was only a three-month study so, the data from the study will likely under-represent the
scale of the problem. The study was conducted in June, July, and August so, it is plausible to miss
the seasonal variation in the pattern of the injury. The study did not incorporate two-week follow-
ups data of the patients and might fail to evaluate the effect of hospital-based care on the outcome
of the patients. We only included patients that presented to the emergency department of the
hospital. So, the patients who did not seek medical care from the hospital are missing from the
data and causes selection bias in the study. Another limitation of the study is the lack of ability to
explore the association between socio-economic status of the patient and the preference of the
people about utilization of the pre-hospital and in-hospital health care services. The association of
socio-economic class and use of the private facility over the public health service might be a factor
to look for in the future. However, there is another possibility to contemplate that the patients with
severe injuries probably succumbed to their injuries in the prior to arriving at the hospital and fail
to access the health care service. It highlights the need to further expand the pre-hospital system.
Community-based surveys, police-data, mortuary data are also required to supplement the hospital

surveillance and cover all the injury events and deaths in a population®’.
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2.5 Conclusion

Trauma registry was able to capture injury-related information in a simple one-page proforma
which could be administered easily without hampering the routine schedule of the emergency
department medical staff. It is possible to implement a simplified dataset of the trauma registry
and establish sustainable data collection system with the existing resources at the district hospital
level. It is essential to identify gaps in the population safety, collect information about injury
occurrences, characteristics, outcomes and hospital-related care for effective prevention strategies,
policy making, and legislation. There is a need for the incorporation of the trauma registry in the
health care facility along with continuous use to ensure high-data quality and adequate population
coverage. More research needs to be done to further explore the effective interventions, but
attention should be given on the raised issue from the study as it could be the foundation for the
bigger objective. A concrete effort from the public and private sector, health care professionals as
well society is needed to improve and strengthen the trauma care in India. We hope to see
recognition of the trauma registry and establishment of the nationwide data collection system that

will generate relevant and timely data on trauma patients in the future.
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