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Purpose Purpose 
1. Recognise the role and importance g p

of risk factors in motorcycle 
crashescrashes

2. Identify need for addressing risk y g
factors 

k d h f3. Risk reduction approaches for 
strengthening road safety 



New face of 
Motorisation

With changing face of With changing face of 
motorisation, road 

crashes will increase crashes will increase 
and also lead to new 
emerging problems



Nearly one third of road deaths occur in    y
African region.
In Kenya , nearly 3000 persons die due toIn Kenya , nearly 3000 persons die due to
a road traffic crash .
An estimated 1 00 000 persons are likelyAn estimated 1,00,000 persons are likely
to seek medical care.
Majority are young men
Vulnerable road users contribute most.Vulnerable road users contribute most.
The economic losses are huge and 
unmeasuredunmeasured.



What do we knowWhat do we know 

RTIs are multifactorial in natureRTIs are multifactorial in nature

Poor knowledge of risk factors in LMICs

RTI prevention and control needs 
multiple solutionsmultiple solutions

Evidence based – integrated  -
coordinated  approaches work

Use risk assessment and reductionUse risk assessment and reduction 
strategies and approaches



In RTIsIn RTIs

Energy generation , transfer , 
t l f h b d dtolerance of human body and 

methods of protecting people and 
ki th f i l fmaking them safer are crucial for 

prevention and control



Road user category in Indian Epidemiological studies



What do we need to know ?What do we need to know ?

Knowledge of risk factorsKnowledge of risk factors

Contribution of risk factors

Risk assessment methods

Risk reduction strategies and 
approaches

Building a systems approach by 
integrated actionsintegrated actions



Risk factor(s)( )
• Risk factor is defined as “an individual 

attribute or exposure presence orattribute or exposure ,presence or 
absence of which, is  associated with 
the occurrence of crashes or poorthe occurrence of crashes or poor 
outcomes from crashes”.

• Increased probability of occurrence of• Increased probability of occurrence of 
crash / poor outcomes of risk factors

• Risk factors are often suggestive or 
precede the onset of a crash or a poor 

toutcome.



Risk factors Influencing

exposure 

involvement in a crash

Crash severity

Outcome from crashesOutcome from crashes



ExposureExposure
• Economic growth and progress
• Extent of motorisation
• Migration and movement of peopleMigration and movement of people
• Transportation patterns and available choices

D hi• Demographics
• Land use patterns and road networks
• Safety systems and awareness
• Socio cultural aspectsSocio cultural aspects
• Several others …….



State wise distribution of RTIs in India, 2007 
(Rate / 100,000 population; National average ( ate  00,000 populat o ; Nat o al ave age 

10.1/ population)
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Crash InvolvementCrash Involvement
• Heterogeneous traffic mix
• Age and vulnerability
• Presence of alcohol and drugs
• Inappropriate and excessive speed
• Fatigue and sleep deprivationg p p
• Visibility factors
• Use of cell phonesUse of cell phones 
• Design,development,maintainence of roads
• Vehicle design and crashworthinessVehicle design and crashworthiness 
• Several others …..



Age of drivers involved in crashes in 2007 
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Crash SeverityCrash Severity
• Collision patterns 
• Excessive speed and overtaking 
• Non usage of protective devices likeNon usage of protective devices like

seatbelts and child restraints
N f h l t b 2 h l t• Non usage of helmets by 2 wheeler occupants 

• Presence of alcohol 
• Crash worthiness of vehicles
• Several others …..Several others …..



Road traffic injuries in Bengaluru 

New roads  high speeds  no road safety audits  New roads , high speeds, no road safety audits  



Two wheeler occupant injuries & deaths 
NIMHANS ExperienceNIMHANS Experience

In deaths & injuries over a decadeIn deaths & injuries over a decade

Risk of mortality    by 2.5 times in the 
b  f h l tabsence of helmets

Risk of severe brain injury    by 4 times in 
the absence of helmets

Risk of skull fracture     by 2 times in the y
absence of helmets

HELMETS AS A SAFETY MEASURE



Injury outcomesInjury outcomes
• Lack of pre hospital and emergency care

systems
• Inadequate preparedness of hospitalsInadequate preparedness of hospitals
• Delays in reaching hospitals

l k f fi t id• lack of first aid
• Inappropriate referrals
• absence of triage
• Cost of health careCost of health care 
• Several others …….



Mode of transportation in rural Bengaluru (%)
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11 22 33

PRIMARY PRIMARY 
PREVENTIONPREVENTION

SECONDARY SECONDARY 
PREVENTIONPREVENTION

TERTIARY TERTIARY 
PREVENTIONPREVENTION

•• RoadsRoads
•• VehiclesVehicles

•• Emergency careEmergency care
•• Acute Trauma Acute Trauma 

•• Hospital careHospital care
•• RehabilitationRehabilitation

•• PeoplePeople
•• SystemsSystems

carecare



Distribution of RTI deaths 
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Knowledge of risk factors helps inKnowledge of risk factors helps in 

• Recognizing risk factorsRecognizing risk factors 
• Identify what is possible for change

P i iti ti t l• Prioritization amongst several
• Developing Integrated prevention and 

control strategies
• Building capacity of policy makers, g p y p y ,

professionals and others along with other 
isuues. 



Example of Haddon’s matrix as applied to two 
wheeler road traffic injuryee e oad t a c ju y

Human Vehicle Environment
Increase aware

Pre-
event

Increase aware-
ness about safe 
driving, helmet 

Increase 
visibility of 

Implement 
safety features event wearing, drink 

driving etc.
vehicle on roads

Increase Crash

Event
Early transfer to 
hospital and 
required care

Increase 
breaking 
systems of two 

h l

Crash 
protective road 
side stationary 
bjrequired care wheelers objects

Post- Rehabilitate and Improve safety Facilities for 
early rescue ofPost

event
Rehabilitate and 
improve services technologies 

and components

early rescue of 
injured 
persons



Road Safety InterventionsRoad Safety Interventions 

Technological Technological 
InterventionsInterventions

Policy Policy 
InterventionsInterventions

RegulatoryRegulatory
InterventionsInterventions

Educational Educational 
InterventionsInterventions

Enabling Enabling 
EnvironmentEnvironment
(Financial(Financial

Beliefs & Beliefs & 
BehavioursBehaviours

(Community;(Community;

Modifications Modifications 
of roads & of roads & 
vehiclesvehicles

Enforcement Enforcement 
of road safety of road safety 

lawslaws(Financial, (Financial, 
Social, PhysicalSocial, Physical))

(Community; (Community; 
Individual)Individual)

vehiclesvehicleslawslaws

Desired ChangeDesired Change



Wide  differences  between  developed  &  
d l i   t i   i  developing  countries  in :

The  behaviour,  knowledge,  attitude,  
culture  and  habits  of  road users. 

Road  conditions,  vehicles  &  
characteristics  of  traffic.c a acte st cs o t a c

Societal  mechanisms  of  dealing  with  
th blthe  problem.

Effectiveness of interventionsEffectiveness  of  interventions





We know, life is not “as usual” for 
affected  individuals, families 

and children


