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Road traffic injuries: Epidemiology, challenges and initiatives in India

KURU DINDI, DAMODAR BACHANI, MANEESH SINGHAL, ANGEL RAJAN SINGH

INTRODUCTION

The burden of injuries and resultant deaths is being recognized as
apublic health problem accounting for 12% of all deaths in India.'
Road traffic injuries (RTI) are the eighth leading cause of death
globally and the leading cause of death for young people aged 15—
29 years.? Current trends suggest that by 2030, road traffic deaths
will become the fifth leading cause of death unless urgent action
is taken. Globally, the number of road traffic deaths each year has
notincreasedin the past 3 years. However, itremains unacceptably
high atnearly 1.24 million per year.? Eighty per cent of road traffic
deaths occur in middle-income countries, which account for 72%
of the world’s population, but only 52% of the world’s registered
vehicles. These countries bear a disproportionately high burden of
road traffic deaths compared to their level of motorization.?

RTI is one of the leading causes of deaths, disabilities and
hospitalizations, with major socioeconomic costs all over the
world.* Road safety is an important measure to prevent RTI,
considering the magnitude of RTI, consequent deaths and the
negative impact on the economy. The United Nations has
proclaimed 2011-20 as the decade of action on road safety so that
the presentrising trend of road accidents stabilizes, and isreversed
by the year 2020.>* Injury prevention is adaunting health challenge
as public health systems in the developing world are not prepared
to respond to this issue.’ Injuries are on a rise due to a number of
factors including lack of investments in safety interventions and
appropriate research.’ In a bibliometric analysis using MeSH
terms on RTIs on PubMed for two periods, i.e. March 2001-
March 2004 and April 2004—-April 2007, we found only a small
proportion of papers on RTI among the low- and middle-income
countries (LMICs). For papers in all languages including English
on RTI, 41% were from the USA and 36% from Europe (other
than Eastern Europe). The two most populous countries, China
and India, contributed only 0.9% and 0.7% papers on RTI,
respectively. Considering that India contributes to 16% of the
world’s population, the papers on all injuries accounted for only
2.3%.5

On comparing India with member nations of the South Asian
Association for Regional Cooperation (SAARC), acomprehensive
legislation on road safety is non-existent across these countries.’
The road safety data of SAARC countries as updated by WHO
were analysed and the differences interpreted. The presence of an
emergency room surveillance mechanism in Maldives but in none
of the other SAARC member countries clearly implies a setback
in monitoring for interventions to address the issue of road traffic
accidents. Considering the importance of post-crash care to save
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lives of RTT victims, itis imperative to have emergency surveillance
and telephone/SOS number. The availability of emergency access
telephone numbers varies. In India there are multiple numbers to
reach out for emergency services, and this is for all other SAARC
member countries except Afghanistan, Bhutan, Maldives and Sri
Lanka (Tables I and II). A dedicated emergency helpline for
emergency services establishes efficiency in the system for all life
and death situations. In India, the proposal for using a single
number ‘112’ for emergencies has been approved for roll out by
the Telecom Regulatory Authority of India.” The availability of a
single number for emergencies may be convenient for routing it to
the concerned departments such as fire, hospital, police, etc.
However, one of the concerns that could arise is the critical time
lost in medical emergencies or could also involve strenuous
capacity involvement for its sustenance. The merits and de-merits
of a single SOS number in India could only be debated over time.

InIndia, nearly 43% of RTI cases remain hospitalized for more
than 7 days.® Long duration of hospitalization following RTI
increases out-of-pocket expenditure.® The financial burden
associated with RTI in India is likely to be significant. It is
estimated that the annual cost of RTI in LMICs ranges between
1% and 3% of their gross domestic product (GDP).® A large share
of the productivity costs belong to premature mortality. [thas been
documented that the process of expensive treatment and patient
care puts enormous emotional, time and financial burden on
families: loss of jobs, children dropping out of school, reduction
in nutritional quality and perpetual indebtedness. These effects on
an individual family can have ripple effects and affect societies at
large.’ India is one of the largest manufacturer of automobiles and
has among the highest number of reported RTI in the world. While
there is a strict law on emission, there is none for vehicle safety
especially basic crash standards.'° The deficient law on compulsory
air bags or seat belt anchorage is crucial for the safety of vehicle
users and needs to be addressed. Few of the issues India faces is
a weak law enforcement on the production of safe vehicles, huge
competition for manufacturing affordable cars, lack of consumer
awareness and a market for safety.!’

BURDEN AND TRENDS OF ROAD TRAFFIC ACCIDENTS
IN INDIA

The main source of information on road traffic accidents, injuries
and deaths in Indiais the Ministry of Road Transport and Highways

TaBLE I. Burden of road traffic injuries in India and other countries
of the South Asian Association for Regional Cooperation®

Country Year Population Reported RRF per
road fatalities 100 000
(RRF) population
Afghanistan 2013 30551674 1392 15.5
Bangladesh 2012 156 594 962 2538 13.6
Bhutan 2013 753 947 59 15.1
India 2013 1252139596 137 572 16.1
Maldives 2013 345023 12 3.5
Nepal 2013 27797 457 1744 17.0
Pakistan 2013 182 142 594 7636 14.2
Sri Lanka 2013 21273228 2362 17.4
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TasLE II. Inter-country comparison of legislation on five risk factors of RTI®

Country Speed limits Drunk driving Helmet Seat belt Child restrain

Afghanistan Yes Yes, but not robust as blood alcohol concentration (BAC) None None None
Urban: None limit of <0.05 g/dl
Rural: 90 km/hour

Bangladesh Yes Yes, but not robust as BAC Yes None None
Urban: None
Rural: ~112 km/hour

Bhutan Yes. Yes, comprehensive BAC Yes Yes None
Urban: 30 km/hour
Rural: 50 km/hour

India Yes, local authorities Yes, comprehensive BAC limit for both general, young Yes Yes None
can modify speed limits and novice drivers at <0.03 g/dl

Maldives Yes None Yes Yes None
Urban: 30 km/hour
Rural: 30 km/hour

Nepal Yes Yes, but not comprehensive as BAC Yes Yes None
Urban: 80 km/hour
Rural: 80 km/hour

Pakistan Yes Presence of BAC law but not comprehensive Yes Yes None
Urban: 90 km/hour
Rural: 110 km/hour

Sri Lanka Yes Yes, but not comprehensive as BAC Yes Yes None

Urban: 50 km/hour
Rural: 70 km/hour

(MoRTH) and National Crime Records Bureau (NCRB). These
data are collected by MoRTH and NCRB from the states and
Union Territories through specially designated nodal officers.
They obtain information from the Police Headquarters of the
states, Union Territories and over a million cities in India. The
information is collected in a 19-item format devised under the
Asia Pacific Road Accident Data/Indian Road Accident Data
project of the United Nations Economic and Social Commission
for the Asia and Pacific.>* A study confirms under-reporting of
RTI in India—reporting is done by only 2.3% of non-fatal RTI
seeking outpatient or inpatient services, 24.6% of non-fatal
consecutive RTI presenting to emergency departments; 77.8% of
fatal RTI were reported to the police and 98.1% of consecutive
fatal RTIs presenting to emergency departments. The reasons for
not reporting to the police quoted in the same study included ‘not
necessary toreport’ and ‘hitand run cases’. Asroad safety policies
are based on police data in India, the actual problem of RTT is not
highlighted.!' Due to lack of a dedicated National Injury
Surveillance System, no comprehensive data are available on
morbidity and mortality patterns and causes of road traffic
accidents, required for drawing strategies and interventions to
prevent and manage RTIs and reduce risk of fatality.

Based on the present information available, the major burden
of RTI and fatalities in India is contributed by 13 states namely

Andhra Pradesh, Bihar, Chhattisgarh, Gujarat, Haryana, Karnataka,
Kerala, Madhya Pradesh, Maharashtra, Rajasthan, Tamil Nadu,
Uttar Pradesh and West Bengal (Tables Il and IV). As per Census
2011, these 13 states account for 83.5% of India’s population and
are major contributors to RTI. The available information has
helped to identify sites where frequent road traffic accidents take
place (black spots) in various states and Union Territories in India.
Such information is crucial to not only identify causes of RTIs, but
also help in setting up of trauma care facilities to take preventive
measures. The black spots on the national and state highways are
also useful to state governments and state public works department
for construction of toll roads under the ‘Built, Operate and
Transfer’ scheme.'

EPIDEMIOLOGY OF ROAD TRAFFIC INJURIES IN INDIA

As per the Report on Road Accidents in India, 2013 by MoRTH,
there is an increasing trend of RTIs over the past 11 years except
a slight decline in the year 2013. However, accident severity was
high as nearly 28 persons were killed per 100 accidents (Figs 1 and
2). During the same year, accident severity was the highest in
Mizoram (85.1), followed by Punjab (72.6) and Uttarakhand
(59.1). During 2013, a total of 486 476 road accidents were
reported by all states and Union Territories. Of these, 122 589
were fatal accidents. The number of persons killed in road

TasLE III. Contribution to road traffic accidents by 13 states* in India*

Road traffic accidents 2010 2011 2012 2013
% of road accidents 89.2 88.7 88.9 88.4
% of deaths in road accidents 85.8 85.5 85.3 85.4
% of persons injured in road accidents 88.7 88.3 88.7 88.5
% of registered motor vehicles 80.7 81.0 81.6 Data not available

* 13 States are Andhra Pradesh, Bihar, Chhattisgarh, Gujarat, Haryana, Karnataka, Kerala, Madhya Pradesh, Maharashtra,
Rajasthan, Tamil Nadu, Uttar Pradesh and West Bengal. As per Census 2011, these 13 states account for 83.5% of India’s
population and are major contributors to road traffic injuries (RTI). If road safety measures are undertaken in these high burden
states, then RTI can be reduced by 80%—90%. Therefore, a programme focused on road safety in these 13 states should be

formulated.
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TaBLE IV. Burden of road accidents, road traffic injuries and
fatalities in India, 2013*

Parameter Number
Number of road accidents per 100 000 population 38.9
Number of persons killed due to road accidents per 100 000 11.0
population

Accident severity (number of person killed per 100 accidents) 28.3
Persons injured per 10 000 vehicles 36.0
Persons killed per 10 000 vehicles 8.7
Number of road accidents per 10 000 km of road length 1008

Number of persons killed per 10 000 km of road length 284.2

TaBLE V. Trends of road traffic accidents and persons injured
during 2003-2013 in India

Year Road traffic accidents Road traffic injuries
Number Fatal = % Fatal Number Deaths  Accident
severity
2003 406726 73589 18.09 435122 85998  21.14
2004 429910 79357 18.46 464 521 92618 21.54
2005 439255 83491 19.01 465 282 94968  21.62
2006 460920 93917 20.38 496481 105749 2294
2007 479 216 101161 21.11 513340 114444  23.88
2008 484704 106591 21.99 523193 119860  24.73
2009 486384 110993 22.82 515458 125660  25.84
2010 499 628 119558 23.93 527512 134513 2692
2011 497 686 121618 24.44 511394 142485  28.63
2012 490383 123093 25.10 509 667 138258  28.19
2013 486476 122589 25.20 494893 137572  28.28

* accident severity: number of persons killed per 100 accidents

accidents was 137 572, accounting for one fatality per 3.5 accidents.
The proportion of fatal road accidents has increased steadily from
18.1% in 2003 to 25.2% in 2013.*

An important feature in developing countries such as India is
road space being shared by automotive vehicles such as modern
cars and buses, along with locally developed vehicles for public
transport such as three-wheeled scooter taxis and e-rickshaws,
scooters and motorcycles, bicycles, cycle rickshaws and animal/
human drawn carts. The infrastructure design based on
homogeneous traffic models, has failed to fulfil the mobility and
safety needs of this mixed traffic.’

The greater speed permitted on national highways could be one
of the reasons for RTIs and resultant deaths. Consumption of
alcohol or other substances can influence the behaviour of road
users.!® Studies have reported that a large proportion of road
traffic crash victims had used alcohol, but the lack of analytical
methods probably led to under-reporting.'* Another study found
that three-quarters of all RTI deaths in India were of pedestrians
and other vulnerable road users with heightened exposure of
injury due to unsafe roads, poor health and risky behaviour such
as alcohol or substance abuse.'* Compared to non-pedestrian RTI
deaths, about 81% of pedestrian deaths were associated with less
education and living in poorer neighbourhoods.!* Further studies
are needed to understand pedestrian injuries/deaths.

The epidemiology of RTI can be best depicted in the
epidemiological triad where factors relating to agent, host and
environment could be reflected. The agent is the energy (thermal,
chemical, mechanical, etc.), host being the human beings and
environment could be the weather, condition of roads, etc. Based
on the information available, RTI could be assessed in India
through this triad (Fig. 3).
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NATIONAL RESPONSE TO ROAD TRAFFIC INJURIES—
INDIA

The United Nations has declared 2011-2020 as the ‘decade for
road safety’ to encourage nations to take measures to make roads
safe and ensuring safety of road users. The collaborative efforts of
the MoRTH, Ministry of Health and Family Welfare (MoHFW)
and the state governments are crucial to reverse the trend of RTI
and deaths in the country. The response of MoRTH and MoHFW
are vital for a collaborative effort on reversing the trend of RTI and
are discussed under the five pillars for road safety.

Response of the Ministry of Road Transport and Highways

Pillar 1: Road safety management.Recognizing road accidents
to be a major public health problem with the victims being mainly
from the poor and vulnerable sections, a National Road Safety
Policy has been formulated by the Government of India.* This
policy outlines various measures such as promoting awareness,
establishing road safety information database, encouraging safer
road infrastructure including application of intelligent transport,
and enforcement of safety laws.'> A National Road Safety Council
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AGENT
Motorized vehicle contributed 94.5%
of road traffic injuries (RTIs).
Two wheelers involved in 26.3%
RTIs, the highest share, followed by
cars, jeeps, taxis (22.2%), trucks,
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multi-axle vehicles and tempos
(21.1%) and buses (8.6%).

e Over loading and over-crowding of
vehicles contributed 19.6% and
20.8% to road traffic accidents.

RTI

HOST

201
* Mortality was highest among 013

in India

ENVIRNONMENT
* National highways contributed 28.1% of

the most productive age group,
viz. 25-65 years (563.4%) and
15-24 years (32.5%).

* Deaths among male road accident
victims (85.2%) were higher than
females (14.8%) in 2013

e Fault of driver was predominant
(78%) cause of RTls and deaths.

* Exceeding permissible speed
(55.6%) and consumption of
alcohol/drugs (5.3%) were main
contributors.

road traffic accidents and 33.2% of deaths
due to RTI.

¢ RTls in rural areas accounted for 54.2% of
the total.

* Persons killed due to road traffic accidents
accounted for 61.8% in rural areas and
38.2% in urban areas. RTls accounted for
59.8% in rural areas and remaining in
urban areas.

¢ The time slot of high rate of road traffic
accidents was 15:00—-18:00 hours in 17.1%
and followed by 18:00—21:00 in 16.9%.

Fic 4. Epidemiological triad for road traffic accidents in India*’

has been established, which will be the apex body to take policy
decisions. State governments are to form a Road Safety Council
and District Road Safety Council for better management.'® A road
safety week is observed starting 12 January every year by the
MoRTH.

Pillar 2: Safer roads and mobility. A committee constituted by
the Supreme Court of India on road safety issued a press note
inviting suggestions for improving road safety and making
changes.'” Such initiatives to engage citizens to participate should
be followed by real-time interventions with appropriate technical
input from experts. Other initiatives piloted by the MoRTH also
include cashless treatment for RTI victims on selected national
highways, advanced life support ambulances provided by the
National Highway Authority of India and activation of a toll free
number 1033 to address all accidents on roads. However, the
impactof these initiatives needs to be evaluated, before expansion.

Pillar 3: Safer vehicles. The fitness tests of motor vehicles,
being done presently are visual and subjective by the inspecting
officer. In order to have an effective system for inspection and
certification (I&C) of motor vehicles from the safety and emission
angles, the MoRTH intends to put in place a suitably designed
automated system throughout the country forrigorous and objective
inspection of motor vehicles and to remove the defects before they
are allowed to ply on the road.'® During the 11th Five-Year Plan,
the MoRTH sanctioned 10 I&C centres. During the 12th Five-
Year Plan, the government has decided to set up 10 more 1&C
centre, one each in the states where I&C centres were not sanctioned
during the 11th Five-Year Plan.'®

Pillar4: Safe road users. Section 129 of the Motor Vehicle Act
of India, 1988, mandates the use of helmets by every person
driving or riding on a motorcycle of any description while in a
public place, considering the maximum contribution to road
morbidity and mortality is by two wheelers. However, since
transportation is a state subject, the enforcement of this regulation
rests on the respective states. Enforcement of legislation on

compulsory use of helmets for drivers and pillion riders is
challenging and needs to be coupled with continuous public
awareness on the benefits of helmets and seat belt.

Under the direction of the Supreme Court of India, the
enforcement of protection of the ‘Good Samaritan’ rests on the
MOoRTH and Ministry of Law and Justice, for which appropriate
policies are being put in place. On 13 May 2013, the Supreme
Court of India approved the release of detailed guidelines for
protection of Good Samaritans from legal hassles.”” A detailed
guideline on the Good Samaritan has been issued by the MoRTH
with inputs from the MoHFW." This policy would be effective
only when the public at large gains confidence that there will be
no hassles to be a Good Samaritan and move injured persons to the
nearest hospital to save lives.

Pillar 5: Post-crash response. The medical intervention as a
post-crash response is under the purview of the MoHFW. The
standards required for an ambulance to ply on roads have been
approved by the MoRTH as a National Ambulance Code. This
code classifies the road ambulances to four type as A, B, C and D
(First Responder, Patient Transport, Basic Life Support and
Advanced Life Support).”” Considerations are being made by the
MOoRTH for mandatory adoption of this code.

Response of Ministry of Health and Family Welfare

The MoHFW in the 11th Five-Year Plan (2007-12) initiated a
scheme ‘Capacity building for developing trauma care facilities in
government hospitals in national highways’. The scheme aimed at
reducing mortality due to RTIs by 10% by providing prompt care
to all trauma victims. The long-term goal is to develop a pan-India
trauma care network in which no trauma victim has to be transported
for more than 50 km and a designated trauma care facility is
available at every 100 km on national highways. This scheme
focused on strengthening trauma care facilities existing in
government hospitals along the national highways and does not
include development of stand-alone trauma centres.?!
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During the 11th Five-Year Plan, 140 trauma care facilities
were strategically identified along the Golden Quadrilateral
corridor (5846 km) and North—South, East-West corridor (7716
km), to ensure timely medical interventions and save lives.?! This
scheme has been continued in the 12th Five-Year Plan (2012-17)
and an additional 85 trauma care facilities are to be established in
government hospitals on national and state highways, in accident-
prone areas, preferably in states and Union Territories not covered
in the 11th Five-Year Plan. There are four levels of trauma care
facilities under this scheme; level IV is catered to by the ambulance
stationed by the National Highway Authority of India, level Il in
any hospital, level ITin hospitals affiliated to medical colleges and
level T in apex institutes with advanced treatment facilities.?!

Realizing the gap in planning and implementation of preventive
strategies for RTI due to the lack of realistic data, a National Injury
Surveillance Centre is being set up at Dr R.M.L. Hospital, New
Delhi in coordination with the J.P.N. Apex Trauma Centre, All
India Institute of Medical Sciences (AIIMS), New Delhi. This
centre will plan and manage a trauma registry and surveillance
system to provide data on RTIs, pre-hospital care, type and causes
of injuries and fatalities. This system will provide the much
needed injury data for further prevention and management of RTI.

A core committee was formed in the year 2013 consisting of
officers from the MoRTH and the MoHFW for better coordination
in interventions on road traffic accidents. The black spot data
provided by the MoRTH enabled the MoHFW to identify and
prioritize sites for establishment of trauma care facilities. The
agenda of the committee includes operating protocols for
ambulances, training of doctors, paramedics and emergency
medical technicians for handling trauma cases and manning of
ambulances. The training of bystanders or volunteers in trauma
careand firstaidis also envisaged. To encourage Good Samaritans
to come forward, an official memorandum was issued by the
MoHFW to all the states and Union Territories specifying that ‘No
patient in emergency should be denied first-aid and other medical
examination and treatment irrespective of the patient being a
medico-legal case or otherwise, and also treatment should not be
with-held pending legal formalities’.

CONCLUSION AND RECOMMENDATIONS

The task of implementing legislation on road safety and corrective
human behaviour to manage RTI is a daunting challenge and
requires continuous coordination among the concerned agencies.
Time is crucial when it comes to RTI, however logistic hiccups
such as lack of human resources, surveillance systems, vehicle
safety or advance life support ambulances are a setback for timely
interventions. The costs due to premature deaths and disabilities
are exorbitant and economic implications high on treatment and
rehabilitation. Despite the high burden of injuries and deaths due
to road accidents, it has been propagated neither in policies nor in
resource allocation. These challenges should be addressed
immediately by policy inclusion, increased financial allocation on
road safety, and creation of employment opportunities by engaging
the existing human and infrastructural capacities. To advance the
work on RTI, research should be endorsed and facilitated both by
government and academic institutions for evidence-based and
inclusive policy decisions.
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The states and Union Territories should take up leadership
roles by identifying black spots and preparing state-specific plans
to address the epidemic of RTIs. In addition, covering only
national and state highways for developing trauma care facilities
would not suffice as RTIs occur within the cities, towns and
villages away from highways. Facilities for all types of injuries
should be an integral part of the public health system at all levels.
Prevention and effective management of RTI to reduce fatalities,
disabilities and loss of productive years should be viewed as an
important area of investment by policy-makers. This would then
perhaps contribute in the prevention, management and
rehabilitation of this daunting public health problem.
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