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Objective: To assess the availability and coverage of publicly available road safety data at the national and state levels in

India.

Methods: We reviewed the 2 publicly accessible data sources in India for the availability of data related to traffic injuries

and deaths: (1) the National Crime Records Bureau (NCRB) and (2) the Ministry of Road Transport and Highways (MORTH).
Using the World Health Organization (WHO) manual for the comprehensive assessment of road safety data, we developed
a checklist of indicators required for comprehensive road safety assessment. These indicators were then used to assess the
availability of road safety data in India using the NCRB and MORTH data. We assessed the availability of data on outcomes
and exposures indicators (i.e., number of crashes, injuries, deaths, timing of deaths, gender and age distribution of injuries
and deaths), safety performance indicators (i.e., with reference to select risk factors of speeding, alcohol, and helmet use),
and cost indicators (i.e., medical costs, material costs, intervention costs, productivity costs, time costs, and losses to quality
of life).

Results: Information on outcome indicators was the most comprehensive in terms of availability. Both NCRB and MORTH
databases had data for most of the need areas specified by the WHO under outcomes and exposure indicators. Regarding
outcome and exposure indicators, data were available for 81 and 91 percent of specified need areas at the national level
from NCRB and MORTH databases, respectively. At the state level, data on outcome and exposure indicators were available
for only 54 percent of need areas from either of the 2 sources. There were no data on safety performance indicators in the
NCRB database. From the MORTH database, data availability on safety performance indicators was 60 percent at both
national and state levels. Data availability on costs and process indicators was found to be below 20 percent at the national

and state levels.

Conclusion: Overall, there is an urgent need to improve the publicly available road safety data in India. This will enhance
monitoring of the burden of traffic injuries and deaths, enable sound interpretation of national road safety data, and allow

the formulation effective road safety policies.

Keywords Road traffic crashes; Injury; Mortality; Data systems; Trauma; India

INTRODUCTION

India is facing an unprecedented increase in the rate of mo-
torization, which is associated with more than 500,000 road
traffic injuries (RTIs) and about 120,000 deaths each year, ac-
cording to official reports (Ministry of Road Transport and High-
ways [MORTH] 2009; National Crime Records Bureau [NCRB]
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2010). The number of RTIs and deaths in India are the high-
est of any country in the world. Road traffic crashes in India
are a major cause of hospitalizations, disabilities, and health-
related socioeconomic losses (Gururaj 2006; Patel et al. 2011;
World Health Organization [WHO] 2009)_ENREF_1. There is
therefore an urgent need to prioritize and implement road safety
policies and control programs at the national and state levels to
curb this rising trend (Peden et al. 2004). Road safety data of
good quality are an important requirement to formulate, imple-
ment, and evaluate policies and interventions for the prevention
and control of road crashes, RTIs, and deaths. Strong and robust
data are required to identify the magnitude of the problem and
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its determinants, allocation of resources, and prioritization of
interventions and to understand what works.

The recently published good practice manual on data collec-
tion by the WHO (2010) helps in identifying data requirements
and for establishment of comprehensive road safety data sys-
tems. The manual recommends that a comprehensive road safety
data system should have indicators on (1) outcomes to include
crashes, deaths, and injuries in combination with sociodemo-
graphic data; (2) safety performance including speed, alcohol,
restraints, helmet, road infrastructure, vehicle safety, and trauma
management data; (3) costs to include medical costs, material
and intervention costs, productivity, and quality of life losses;
and (4) process/implementation including road safety policies
and plans. The WHO recommends that road safety data systems
should capture all crashes and a significant proportion of serious
injuries, describe the types of road users and vehicles affected in
crashes, situations and circumstances of crashes, and the health
and economic impacts. Therefore, the data available become an
essential tool for decision-making purposes (WHO 2010). Un-
fortunately, and far too often, such data systems are unavailable
in many low- and middle-income countries (LMICs) such as
India (Gururaj 2006; Jagnoor et al. 2011).

In India, data on road deaths and RTIs are primarily collected
by police, health, and transport sectors. The most commonly
available data in the public domain are from the National Crime
Records Bureau (NCRB) maintained by police sources at the na-
tional level. Transport sector data are often derived from police
sources with additional information on vehicle registrations. A
single source for comprehensive health sector data is unavailable
in India due to the absence of surveillance systems and limited
research (Patel et al. 2011). This article takes a critical look at
these publicly available data sources. The overall objective of
the current study was to assess the availability and coverage of
road safety data at the national and state levels in India. This
review focused on current gaps and critical needs to improve
road safety data collection methods to promote evidence-based
road safety practices. The assessment examined data sources
compared to the recommendations of the WHO data manual
(WHO 2010).

METHODS

The Johns Hopkins International Injury Research Unit
(2011), along with WHO and the Global Road Safety Part-
nership (GRSP), with support from Bloomberg Philanthropies,
are collaborating on the Road Safety in 10 Countries project
(RS-10). RS-10 provides support to the Indian government
to implement good practices in road safety in 2 sites: Hy-
derabad and Jalandhar in the states of Andhra Pradesh (AP)
and Punjab, respectively (Peden 2010). Monitoring and evalu-
ation (M&E) of the RS-10 project is one of the components,
along with capacity building, social marketing, strengthening
trauma care, and implementation of good practices with spe-
cific reference to promoting helmet use, reducing speeding

and drunk driving, as well as enhancing the enforcement of
traffic laws. Establishing data collection mechanisms in the
2 sites will guide subsequent M&E of implemented RS-10
projects and strengthen road safety policies.

In India, traffic crashes are officially referred to as “acci-
dents” and are among the 18 unnatural causes of deaths. NCRB
defines “traffic deaths” to include road accidents, railroad ac-
cidents, and other railway accidents. Because road deaths are
unnatural events and are considered medicolegal in nature, po-
lice registration is mandatory. All of these deaths as well as
nonfatal road crashes are reported to police from village to
state levels. These are compiled at the national level and pub-
lished annually in NCRB’s annual report, Accidental Deaths
and Suicides. All annual reports from NCRB from 1967 un-
til 2009 are available online (National Crime Records Bureau
2011). MORTH compiles crash data collected from state police,
along with data on registered vehicles and infrastructure, and in-
frequently publishes its report titled Road Accidents in India.
Additional information on overall population characteristics is
collected from the Registrar General of India. Comprehensive
national and state-level data on road deaths and RTIs are not
available from a single source within the health sector, even
though information on individual cases is collected in hospitals
across the country (Gururaj 2006).

For each data source, we looked for availability of data on
outcome and exposure indicators (i.e., number of crashes, in-
juries, deaths, timing of deaths, gender and age distribution of
injuries and deaths), safety performance indicators (i.e., with
reference to select risk factors of speeding, alcohol, and helmet
use), and economic impact/cost indicators (i.e., medical costs,
material costs, intervention costs, productivity costs, time costs,
and losses to quality of life; Table I). Quantitative information
on processes with relation to policies and programs were not
available in the data and therefore were not included in this
review. For each of the 3 groups of indicators, we looked for
the availability of data at both the national and state (i.e., local)
levels.

For each indicator specified in the data systems manual
(WHO 2010), we ascertained whether data were directly avail-
able in the report database or available data allowed for the
indirect estimations. For each indicator, we also estimated “met
need” as the ratio of the number of indicator variables in avail-
able data to the total number of variables (or need) required
for the comprehensive evaluation of the particular indicator, as
specified in the WHO manual. Met need therefore could have
a minimum and maximum value of 0 and 100 percent, respec-
tively. Likewise, “unmet need” was calculated as the ratio of the
number of variables for which no data existed to the total number
of variables required for comprehensive evaluation of the par-
ticular indicator as specified in the WHO manual. For instance,
to estimate the met need for safety indicators, we looked for
the availability of data on 10 subindicators under safety indica-
tors in the manual: (1) speeding attributable road traffic crashes
(RTCs), (2) speeding-related deaths, (3) speeding-related in-
juries, (4) alcohol-related deaths, (5) alcohol-related injuries,
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TableI Framework used in evaluating adequacy of national road safety database in India
Domain Definition Example of indicators
Cost Direct and indirect medical or socioeconomic cost Medical costs, material and intervention costs,

associated with traffic crashes
Outcome indicators
injuries, and death

Safety performance indicators

Process/implementation indicators

Crash data including the burden of road traffic crashes,

Operational conditions that influence the likelihood of
injuries and deaths from road crashes

National or local policies and interventions designed to
reduce the road traffic crashes, injuries, and deaths

productivity losses, traffic jams (lost time), loss of
life/quality of life

Crashes, injuries, and deaths (combined with additional
data such as age, gender, residence, etc.)

Speeding, alcohol, helmet use, road infrastructure,
vehicle safety, trauma management

Road safety policies, plans, programs, implementation
of interventions

Source: WHO (2010) and data systems.

(6) alcohol-related crashes, (7) helmet usage, (8) road infras-
tructure, (9) vehicle safety, and (10) trauma management (Table
IIB). Each subindicator was scored “yes” if present and “No” if
absent. Percentage met need was estimated as the proportion of
yes subindicators.

Except for outcome indicators, the definitions of all other
(i.e., safety performance, cost, and process) indicators were re-
tained according to the WHO data system manual. With regard
to outcome indicators, information on exposure variables gen-
der, age, urban—rural distribution of RTCs, time of crash, and
distribution of road user categories were added to make it com-
prehensive.

RESULTS

The NCRB and MORTH report databases met most of the
data needs for outcome and exposure indicators with national
data availability at 81 and 91 percent, respectively (Tables ITA
and IIB). At the state level, data on outcome and exposure in-
dicators were available for only 54 percent of prespecified need
areas from each of either data sources. NCRB had data on num-
bers of crashes, fatal and nonfatal injuries, and distribution by
age, gender, and time. NCRB data also had details on fatal road
crash by types of vehicles and users. MORTH had crash data as
detailed above, along with information on road length and crash
location in terms of highways and non-highways (Table IIB).

Table IIA  Availability of outcome indicators and sociodemographic correlates in NCRB database, India

National level

State level

Indicator Available Coverage years Most recent estimate Available Coverage years Most recent range
Road traffic crashes Yes 1967-2009 421,628 Yes 1967-2009 87-60,409
Road traffic injuries Yes 1967-2009 466,600 NA —
Road traffic deaths Yes 1967-2009 126,896 Yes 1967-2009 50-14,829
Number of registered vehicles® Yes 1967-2009 89,618 Yes 1967-2009 22,000-10,966
Road length (km) NA — — NA — —
Timing of road crashes Yes 2009 Most crashes (61%) Yes 2009 Relative distribution

occur between 9:00 am differs by state

and 9:00 pm. 12%
occur between 9:00 pm
and midnight

Gender distribution Yes 2009 85% of deaths in Yes 2009 Relative distribution

males, 15% in females differs by state
Age distribution Yes 2009 86% of deaths in 15- to NA — —

59-year group, 65% of

deaths in 15- to
44-year group

Urban-rural distribution NA — — NA — —
Fatal crashes by type of vehicle Yes 2009 21% due to Yes 2009 Relative distribution

2-wheelers, 20% due differs by state

to trucks/lorries; 10%

due to buses, 17% due

to cars/jeep

Fatal crashes by road users Yes 2009 9% of crashes involve NA — —

category

pedestrians, 91%
vehicle occupants

“Number of vehicles actually operating not reported.

Source: NCRB (2010).
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Table IIB  Availability of outcome indicators and sociodemographic correlates from MORTH, India

BARFFOUR ET AL.

National level

State level

Indicator Available Coverage years Most recent estimate Available Coverage years Most recent range
Road traffic crashes Yes 1970-2009 486,384 Yes 2006-2009 63-71,996
Road traffic injuries Yes 1970-2009 515,458 Yes 2006-2009 151-70,504
Road traffic deaths Yes 1970-2009 125,660 Yes 2006-2009 55-14,770
Number of registered vehicles® Yes 1970-2009 114,951 NA — —
Road length (km) Yes 1970-2008 4,109,592 NA — —
Timing of road crashes Yes 2009 Most crashes (63%) NA — —

occur between 9 am and

9 pm

Gender distribution NA — NA — —
Age distribution Yes 2009 53% of crashes involve NA — —

25- to 65-year-olds, 30%

involve 15- to
24-year-olds
Urban-rural distribution Yes 2009 53% of crashes and 62% Yes 2009 Relative distribution
of crashes/deaths differs by state
occurred in rural areas

Fatal crashes by type of vehicle Yes 2009 Two-wheelers (22%) Yes 2009 Relative distribution

and cars and jeeps (16%) differs by state

accounted for the
majority of crashes

Fatal crashes by road user category Yes 2009 13% of crashes involved Yes 2009 Relative distribution

pedestrians, 83%

differs by state

involved occupants

“Number of vehicles actually operating not reported.
Source: MORTH (2009).

Available data from both databases also allowed for the estima-
tion of other risk factors, including the number of road crashes
and deaths per 100,000 population (MORTH only), as well as
per 10,000 vehicles (NCRB and MORTH). NCRB also has data
on all types of accidental deaths and suicides from 1970 to 2009,
and hence it is possible to ascertain the precise contribution of
RTIs among injuries. MORTH data also provide limited infor-
mation on road infrastructure at both national and state levels.
Safety outcome indicators are those the presence or absence
of which can influence outcomes in road crashes and for which
interventions may be targeted; they include speeding, alcohol
usage, helmet use, seat belt use, safety features in the road
infrastructure, vehicle safety, and post-crash care. The NCRB

database had no information on these safety performance pre-
dictors. We found that MORTH had data in its most recent report
and covered 60 percent of need areas for safety performance in-
dicators at both the national and state levels (Table III). There
were no available data on the use of helmets at both the national
and state levels. In addition, MORTH data did not discriminate
between the contribution of alcohol and drugs. There were also
no data on vehicle safety and infrastructure, and no information
on emergency and acute hospital care was available in any of
the databases.

Information on the economic impact/cost of road crashes
is not available in either database. However, MORTH’s 2009
edition of Road Accidents in India reported that, in the years

Table III  Availability of safety indicators in MORTH data, India

National level State level
Indicator Available Coverage years  Most recent estimate Available Coverage years ~ Most recent range
Speeding attributable road traffic crashes Yes 2009 219,305 Yes 2009 0-31,534
Speeding attributable road traffic deaths Yes 2009 53,192 Yes 2009 0-6407
Speeding attributable road traffic injuries Yes 2009 236,197 Yes 2009 0-31,008
Alcohol attributable road traffic crashes® Yes 2009 27,152 Yes 2009 0-4480
Alcohol attributable road traffic injuries” Yes 2009 30,264 Yes 2009 0-5594
Alcohol attributable road traffic deaths® Yes 2009 9307 Yes 2009 0-1668
Helmet NA NA NA NA NA NA
Road infrastructure NA NA NA NA NA NA
Vehicle safety NA NA NA NA NA NA
Trauma management NA NA NA NA NA NA

“Estimates for drugs and alcohol combined.
Source: MORTH (2009).
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1999 to 2000, RTIs contributed to a loss of 3 percent of the
gross domestic product (GDP) in India (Gururaj 2008; MORTH
2009). This estimate represented only 17 percent of need for
cost-related data at the national level and does not discrimi-
nate between losses attributable to medical costs, productivity
costs, material and intervention costs, time costs, and quality of
life losses. In addition, the changing economic impact of road
crashes as understood by trend data is lacking, and the economic
impact of RTIs at the state level is also not available.

DISCUSSION

In this article, we have reviewed RTC-related data from the
MORTH and NCRB databases in India and have attempted to
characterize the adequacy of these 2 databases in terms of the
availability of data for comprehensive road safety assessment, as
recommended by the WHO. Although these sources generally
underreport the burden of traffic injuries and deaths, NCRB and
MORTH databases have the advantage of easy access, regular
collection, and reporting of state-level estimates and hence pro-
vide the all-important first step for evidence-based road safety
practice. India is facing a major epidemic of road deaths and
RTTs, with nearly 126,000 road deaths in 2009, and the situation
is likely to worsen if urgent efforts are not made to address the
situation. With economic growth and increasing motorization,
the burden of RTIs is likely to increase in the absence of road
safety policies and programs (Garg and Hyder 2006). For every
death, nearly 20 to 30 people are likely to be admitted to the
hospital and 50 to 100 receive emergency care (Peden et al.
2004). The economic costs are significant (Gururaj 2006; Mo-
han 2004). The burden and impact of RTIs in India are likely to
be much higher than those reported by the MORTH and NCRB.
Independent studies and recent verbal autopsy studies estimated
the problem to be much higher, with deaths underreported by
10 to 30 percent and serious injuries by more than 50 percent
(Aeron 2000; Dandona et al. 2008; Gururaj et al. 2000; Varghese
and Mohan 2003). These databases typically report on the
medicolegal cases and hence are more likely to document only
the severe cases. Two of the recent estimates from the Global
Burden of Disease and Million Death study (Jagnoor et al. 2011)
lend further credence to the large numbers of people killed and
injured in road crashes (Joshi et al. 2006; Singh et al. 2005).

Information on road crashes and deaths are collected by mul-
tiple agencies in India according to their requirements. Because
road deaths are considered medicolegal in nature, much of the
investigation and data collection on fatal road crashes are done
by police officers at local levels. The transport department col-
lects data on vehicle registration and licensing details and ob-
tains crash data from police sources. Because RTIs and deaths
are also health problems, some information is collected by the
health sector and hospitals in particular, with much of the focus
being on care. Data from vital registration sources (i.e., birth and
death records) are not available regularly in the public domain
and are dependent on completeness and quality of death certi-
fication practices. Both the law and welfare sectors collect data

and often focus on the criminal nature of investigations. The
insurance sector data is also not available in the public domain.
Many studies rely on available police and hospital data, though
a few have begun improving these mechanisms and are promis-
ing in nature (Gururaj 2008). In the absence of any integrated
data collection systems at either the national or local level, in-
formation systems for RTIs are fragmentary and piecemeal and
are not adequate to formulate larger policies or to implement
targeted interventions.

In this review of data sources on RTIs in India, both the
NCRB and MORTH met most of the needs for outcome indi-
cators. Of the 11 data needs regarding outcome indicators and
exposure variables at the national level, MORTH had data on
10 of them and the NCRB data met 9 of them. Both sources
obtain basic data from police at the national and state levels at
regular intervals. NCRB publishes their data on an annual basis,
and MORTH releases data at infrequent intervals. There are a
few important differences between the 2 sources on outcome
indicators. MORTH data are collected independently from the
same source as NCRB, but reported numbers are different on
the same outcome indicator; for example, the number of road
traffic crashes. A probable reason for this might be the differ-
ence in time period used to calculate such indicators. The list of
indicators available is also different between the 2 data sources.
This lack of uniformity might be due to difference in data needs
of the 2 government agencies. MORTH has reported crash data
since 1970, effectively permitting the assessment of time trends
in the burden of RTIs and the potential impact of interventions
and policies. The existence of data on key exposure variables,
including gender, age, time of occurrence, and rural-urban dis-
tribution, is critical in identifying the most vulnerable people in
order to appropriately target national and state-level interven-
tions.

There is still a need to improve data collection and docu-
mentation of outcome indicators at national and state levels.
Most significant, data on the road user categories injured and
killed vary between NCRB, MORTH, and independent stud-
ies because police sources document the vehicle involved in a
crash and not the victims sustaining crashes. This is amply illus-
trated by the fact that pedestrians were represented in the NCRB
database at only 9 percent (NCRB 2010), though all indepen-
dent reviews and studies in India indicate that this is between
30 and 40 percent, varying from study to study (Gururaj 2011).

We recognized a greater shortage of data on safety perfor-
mance indicators at both the national and state levels. This is
crucial because transport and road safety is a state subject in In-
dia, with development of guidelines and policies by the national
central government. India does not have a comprehensive injury
prevention policy, program, or plan of action (Patel et al. 2011).
A national road safety policy is currently being discussed at
the national level, and the implementation and monitoring of
interventions at the state level remains weak. Previous studies
have highlighted that police sources seriously suffer from a
lack of information on modifiable risk factors (i.e., helmets,
seat belts, drunk driving, speeding, road factors, etc.). Because
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blood and breath alcohol estimation data are not collected and
compiled in a systematic manner, either by police or hospitals,
data are missing on crucial issues of driving while intoxicated.
The NCRB had no safety indicator performance data at either
the national or state level, and MORTH had no data on the use of
helmets, seat belts, and other related safety indicators and other
areas. Multiple studies have documented inappropriate helmet
use as a major cause associated with severe RTIs and deaths in
India (Dandona et al. 2006; Dixit and Khairnar 1992; Ganapa-
thy 2002; Gururaj 2000; Hazen and Ehiri 2006). Information on
these indicators is crucial to reduce road deaths, because effec-
tive implementation of these practices is known to reduce road
deaths globally (Dinh-Zarr et al. 2001; Hartling et al. 2004; Liu
et al. 2004; Nathens et al. 2000; Servadei et al. 2003; Shults et
al. 2001; Zaza et al. 2001). Recent studies from different parts of
India have shown the positive effect on RTI reduction associated
with strengthening these established safety practices (Dandona
et al. 2006; Gururaj 2011; Mohan 2004; Mohan et al. 2009).

In the public domain, data on vehicle safety are not available,
and a limited amount of data are available on conditions of
roads. Information on trauma care is extremely limited, because
data are not collected routinely in these areas due to the
absence of injury surveillance, trauma registries, and health
sector research. Some recent initiatives and programs have
demonstrated that with a scientific and systematic approach, itis
possible to collect good quality data with adequate training and
monitoring, and it is also possible to use data in strengthening
capacity building and implementation of road safety programs
(Gururaj 2008, 2011). It is important that such information is
available in the future to guide national and state programs that
aim to promote road safety across the country.

Data on the socioeconomic cost of traffic crashes, RTIs, and
deaths complement crash data in informing policymakers about
the overall burden of RTCs. We checked for the availability of
cost indicators. Unfortunately, only an aggregate estimate of
overall socioeconomic data was available at the national level
based on a previous study by Mohan (2004). Few independent
studies have examined the economic impact of road crashes at
the local level. Future data collection efforts must be designed
to permit the assessment of each cost indicator to guide com-
prehensive road safety efforts (Ameratunga et al. 2006; Lin and
Kraus 2009; Reddy et al. 2009)_ENREF _4.

Though the focus of this article was restricted to outcomes,
safety performance, and cost indicators, it is worth mention-
ing that the NCRB and MORTH report databases on RTIs in
India provide information of a basic nature and are missing crit-
ical data requirements for road safety. Comprehensive data are
needed to guide policymakers in assessing progress and curbing
the rising trend of RTIs in India. With India being a signatory
for the Decade of Action for Road Safety 2011-2020, it is im-
perative that data systems are given high importance for better
understanding of road crashes. There is a need to focus on de-
veloping and strengthening publicly available minimum data
requirements at the national and state levels from police and
hospitals. This will facilitate road safety research that allows

analysis of collected data through scientific approaches and the
effective use of data for planning interventions.
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