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M. K. Gandhi

“Action in the
absence of
knowledge can
be dangerous
and worse than

no action at
all”




Ideology

Charles Perrow (1980s...)

“...what is attributed to
operator error stems primarily
from the structure the
operate in, and thus, stems
from the actions of elites”

‘Normal Accidents’

William J. Haddon (1960s .....)

- “accident” vs “injury
control”

- “accident prevention” too
limiting

-“injury” a disease public
health approach



Experience

» Highly motorized country (HMC)
s%ccoess in controlling RTls - post
1970s

> No less motorized country (LMC)
particularly successful in controlling
RTls

» Policy makers in every country find
it very difficult to institute changes
which reduce road traffic injuries

» Individuals do not follow all the
instructions given to them

> Propaganda and “education” not
very successful

» Theoretical base of RTC control in
HMCs not widely understood or
appreciated /

o



Products, environment and regulations
should be desighed such that:

* People on their own find it

Ethi CS convenient to behave in a safe

. ? manner
phllosophy * People should be able to behave
and moral safely without harming their basic

needs to earn a living

- Safe behaviour should not prevent
people from fulfilling societal
obligations

* Road safety is a fundamental human ,

right
/s

o

responsibility




» There is no fundamental
difference between injuries and
the occurrence of any other
disease.

> Injury can be defined as a
disease that results from an
acute exposure of the human
body to transfer of energy from
the environment around it

> “Accidents" and injuries are not !
acts of God ,

> All injuries cannot be prevented

o



STRATEGY

» Dot not focus on determining a single
\ / "cause“ - Injuries are caused by a
/ number of events taking place
together

;\ » Prevention is not the only thing, we
1 need a comprehensive control strategy
|

s > Best is when people are safe

— automatically and don't need to take

= protective measures actively. More
true for low income communities

» The situation in LICs is much more
complex socially and technologically
than that in the HICs
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Death rate for Tuberculosis, 1860-1960, United
States, Source: US Bureau of the Census, Historical
Statistics of the United States; Colonial Times to
1970 (Washington, D.C: Government Printing Office,

1975), Part 1 pp58,63. Note: Data between 1860
and 1900 for Massachusetts only.
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Death Rates for Measles in Children Under

~ Age 15, England and Wales, 1850-1970
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» Source: Thomas McKeown,
The Modern Rise of Population
|::| gAcademlc Press, San Francisco,
976), pp. 93, 96.
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Prevention

« Reducing the incidence of
the disease

 Reducing the prevalence of
the disease

Definitions

Control '

e Ongoing programmes that ,
reduce and prevalence
V4

o



Identify
=) risk = |[ntervene = Evaluate
factors

Monitor

A Model of RSN
Injury |

Control

Rates Who
Location Why
Cost Where




Pathological Host Agent Vector/Vehicle Interaction

Condition

Malaria Man Plasmodium sp. Mosquito Mosquito bite

Skull Fracture Man Mechanical Motorcycle Crash with tree
energy

o
- e

Comparative Epidemiology of Malaria and Skull Fracture

(as sustained by an unhelmeted motorcyclist crashing into

a tree)




B Injury is a disease that results from an acute
exposure of the human body to transfer of
- energy from the environment around it
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Relationship
between initial
velocity, final

velocity,
acceleration and
distance of travel




B Injury is a disease that results from an acute
exposure of the human body to transfer of
- energy from the environment around it
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E  Ten Strategies for Reducing Energy

Transfer®

1. Prevent the marshalling of the form of energy in
the first place:

Manufacture of gunpowder, raising of babies above the floor on chairs,
prevent movement, of vehicles.....

2. Reduce the amount of energy marshalled:

Reducing size of bombs or firecrackers, height of divers above swimming
pools, speed of vehicles...

3. Prevent the release of the energy:

Preventing the discharge of nuclear devices, fall of elevators,
the undermining of cliffs, automatic emergency braking...

Contd.

* Willam H. Haddon (1970) On the escape of tigers. Technology Review, Vol. 72, No. 7.



- Ten Strategies for Reducing Energy

Transfer* (contd)

s m_@;&mg‘g; iz g

4 MOdlfy the ratedor spatlaldlstrlbutlon of release

of the energy from its source:

Reducing the slope of ski trails for beginners, modern petrol tanks,
pressure cooker...

5. Separate, in space or time, the energy being

released from the susceptible structure:

Use of footpaths, medians; not allowing trucks in cities in daytime, placing
of electric power lines out of reach...

6. Separation by interposition of a material

"barrier":

Electrical and thermal insulation, shoes, safety glasses, helmets, shields,
lead aprons for people working with Xray unit...,
* Willam H. Haddon (1970) On the escape of tigers. Technology Review, Vol. 72, No. 7. Contd.



- Ten Strategies for Reducing Energy

Transfer* (contd.)

7. MOd'fy approprlately the contact surae
subsurface, or basic structure:

Eliminating, rounding, and softening corners, edges; sand or foam in broad
jump pits, cushioned dashboards, crashworthiness of cars...

8. Strengthen the structure, living or nonliving:

Earthquake resistant buildings, training of athletes, medicines to reduce
osteoporosis...

9. Counter the continuation and extension of
damage started::

Firedoors, MAYDA and SOS calls, fire alarms, emergency, medical care,
emergency transport, automatic switch off of vehicles after crash...,
Contd.

* Willam H. Haddon (1970) On the escape of tigers. Technology Review, Vol. 72, No. 7.



? " Ten Strategies for Reducing Energy

- Transfer* (contd.)

10. All the measures between the emergency
period following the damaging energy exchange
and the final stabilization of the process:

Safe extrication, emergency care and transport, treatment in hospital,
rehabilitation, income assurance...

* Willam H. Haddon (1970) On the escape of tigers. Technology Review, Vol. 72, No. 7.



Typical Crash Analysis

®m Car approaches road junction and goes through red light

which has just turned red.

Hits motorcyclist, and then hits median.

Motorcyclist gets thrown sideways, hits pedestrian

walking on road.

®m Car driver gets facial injuries, motorcyclist head injuries,
and pedestrian leg fracture

Motorcycle Crash

Time



Scientific Crash Analysis
Haddon’s Matrix

Space] Human
Time (Victim)

Crash Role of the human
beings in preventing

Prevention(Tb) the event

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)

Products

Environ-
ment




Scientific Crash Analysis
Cell 1
Preventing the possibility of a crash:
Human error based measures

Countermeasure
O Training of drivers
O Pedestrians to walk No crash
facing traffic - = HReduce outcome
Q Bright clothing M/C S
Q drunk Duration of i ©5:
Crash ™ Q‘E-
- ¥

Time



Scientific Crash Analysis
Haddon’s Matrix

Space| Human Products Environ-

Time (Victim) LT
Crash Role of the product

= in preventing the
Prevention(T,) ovent

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)
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Scientific Crash Analysis

Cell 2

Preventing the possibility of a crash:
Vehicle based measures

Countermeasure
Disc brakes

Daytime headlights,
daytime compulsory
use

Very visible M/C
Speed limiters
Automatic breaking
Pedestrian detection —

N

D crash4mm. _ mmpReduce outcome

injury

: Duration of
(= Crash

:
Less orn

l am

Time



Scientific Crash Analysis
Haddon’s Matrix

Space
Time
Crash
Prevention(T,)

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)

Human
(Victim)

Products

Environ-
ment

Role of laws,
policing, &
environment in
preventing the event




Scientific Crash Analysis
Cell 3
Preventing the possibility of a crash:
Environment based measures

Countermeasure

O Vigilant policing
U Red light cameras
O Bright illumination of

crossings
O Adequate sidewalks
U No left turn on red
O Alcohol checking
L Use of roundabouts

No crash 4mm. mmpReduce outcome

: Duration of
— Crash

Less or no
Injury

l am

Time



Scientific Crash Analysis
Haddon’s Matrix

Space

Time

Crash
Prevention(T,)

Human
(Victim)

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)

Role, changes in
victim in minimizing
injury during crash

Products

Environ-
ment
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Scientific Crash Analysis

Cell 4
Preventing injuries during the crash:
Human victim based measures

Vigilant policing

Red light cameras
Bright illumination of
crossings

Adequate sidewalks
No left turn on red
Alcohol checking Counter-

Use of roundabouts measures

Disc brakes O Protective clothing
Strong headlights O Helmets

Very visible M/C
Speed limiters

Training of drivers
Pedestrians to walk No cras
facing traffic

Bright clothing M/C

#Reduce outcome

1

Less or no
|njury

Duration of
h Crash

-

Time



Scientific Crash Analysis
Haddon’s Matrix

Space| Human Products Environ-
Time (Victim) ment

Crash

Prevention(T,)

Injury Prevention Design changes in
- product to minimize

durlng crash(‘t) injury during crash

Injury

Management after
crash (T,)
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Scientific Crash Analysis

Cell 5
Preventing injuries during the crash:
Vehicle based measures

Vigilant policing
Red light cameras Counter-measures
Bright illumination of d Airbags, Seat belts
crossings O Crashworthiness
Adequate sidewalks
No left turn on red i
Alcohol checking %%L;gherres
Use of roundabouts : :
- O Protedtive clothing
Disc brakes O Helmek
Strong headlights — eimas
Very visible M/C L
Speed limiters
Training of drivers |
Pedestrians to walk No crash4mm. - ﬂReduce outcome
facing traffic = =Y
Bright clgthing M/C — 2\ _
82 (= Duration of
0.5 Crash
\ 4 \ 4 _I *

Time



Scientific Crash Analysis
Haddon’s Matrix

Space
Time
Crash
Prevention(T,)

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)

Human
(Victim)

Products

Environ-
ment

Changes in laws,

policing, &
environment
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Scientific Crash Analysis
Cell 6
Preventing injuries during the crash:
Environment based measures

Vigilant policing Counter-

Red light cameras measures
Bright illumination of ) Alrbags, Seat helts 4 Smooth railings
crossings 1 Sater fronte . 1 No sharp edges
Adequate sidewalks
No left turn on red
Alcohol checking
Use of roundabouts Countler-

Disc brakes measures

Strong headlights = @ profective clothing
Very visible M/C 2 Helinets

Speed limiters

Training of drivers
Pedestrians to walk No cr
facing traffic
Bright clothing M/ .

Duration of

Crash

Q
w
i

ess or no
injury

| . .

mReluce outcome

Time



Scientific Crash Analysis

Haddon’s Matrix

Space

Time

Crash
Prevention(T,)

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)

Human Products Environ-
(ViCtim) ment

Management of
victim to minimize
effect of injury
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Scientific Crash Analysis
Cell 7
Managing injuries after the crash:
Victim based measures

Vigilant policing
Red light cameras .
Bright illumination of O Airbags, Seat belts ' Smooth railings
crossings O Safer fronts — U No sharp edges
Adequate sidewalks |
No left turn on red
Alcohol checking
Use of roundabouts Counter-
Disc brakes measures
Strong headlights = 21 Protective cidthing Counter-
Very visible M/C O Helmets measures
Speed limiters O First Aid
Training of drivers d Treatment
Pedest?ians tO Walk l vy D Rehab|||tat|0n
facing traffic 8
Bright clothing M/C : e
Duration of #— o
Crash 0.
g

Time



Scientific Crash Analysis
Haddon’s Matrix

Space| Human Products Environ-
(Victim) ment

Time

Crash
Prevention(T,)

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)

Design changes in
product to minimize
after effects
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Vigilant policing
Red light cameras

Scientific Crash Analysis
Cell 8
Managing injuries after the crash:
Vehicle based measures

Bright illumination of

crossings
Adequate sidewalks
No left turn on red
Alcohol checking
Use of roundabouts
Disc brakes

Strong headlights
Very visible M/C
Speed limiters

Training of drivers
Pedestrians to walk
facing traffic

Bright clothing M/C

O Airbags, Seat belts

O Safer fronts

Counter-
measures

O Helmets

No crash4mm.

Time

d Protective cldg

P
<

Less or no

injury

0 Smooth railings
O No sharp edges

|

thiing

O First

Countermeasures

U Automatic s/o
U No fuel leakage

Aid

O Treatphent

"&I Rgha)ilitation
My Reducp outcome

¥

y

Eﬁ Duration of

Crash



Scientific Crash Analysis
Haddon’s Matrix

Space| Human Products Environ-
(Victim) ment

Time

Crash
Prevention(T,)

Injury Prevention
during crash(Tt)

Injury
Management after
crash (T,)

Societal and
environmental
arrangements
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Scientific Crash Analysis

Cell 9

Managing injuries after the crash:
Environment based measures

Vigilant policing
Red light cameras
Bright illumination of
crossings
Adequate sidewalks
No left turn on red
Alcohol checking
Use of roundabouts
Disc brakes

Strong headlights
Very visible M/C
Speed limiters

Training of drivers
Pedestrians to walk
facing traffic

Bright clothing M/C

Q Airbags, Seat belts 4 Smooth railings
O Safer fronts —

J Helmets

Duration of
Crash

Time

I_1

No crash4mm.

-

J Protective clot

O No sharp edges

| Counter-measures

-

Less or no

P
<

ihgd No fuel leakage

1 Clear the scene

U Police system

O Hospital, Rehab Ctrs
O Automatic s/o

O First Aid
O Treatment

%R habilitatipn
mpReduce outcome




Epidemiology: need

B Rapid evaluation techniques
® Methodologies for short focused surveys

®m Data collection systems related to possibility of
determining countermeasures

B Guidelines for extrapolation/generalisation
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