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What is Unintentional Injury?

Leading cause of death between ages 1-44

1.97 Million | Poisoning
922 Thousand | Motor Vehicle Traffic
216 Thousand | Other Injuries

Was the 3" leading cause of death across the
lifespan, now 4t (after COVID)

116 Thousand | Drowning
107 Thousand | Suffocation
72 Thousand | Falls

Costs the US an estimated $129.7 billion in
medical expenses and work loss.

Cancer N‘llil;i?n Unintentional Injury

Heart contributed to more years of
Disease | || . otential life lost* than an
Million P y
other cause of death in 2020.
Suicide 942

Thousand

*Years of potential life lost (YPLL) is an estimate of number of years a person would have lived if they had not died prematurely.
In this graphic, YPLL was calculated where deaths occurring before age 65 are considered premature. m
Data Source: 2020 NCHS Vital Statistics System produced by CDC WISQARS (www.cdc.gov/injury/wisqars/fatal.htmi)



10 Leading Causes of Injury Deaths by Age Group Highlighting
Unintentional Injury Deaths, United States - 2018

Data Source: National Center for Health Statistics (NCHS), National Vital Statistics System.
Produced by: National Center for Injury Prevention and Control, CDC using WISQARS™
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Epidemiological Triangle

Host (Patient)

Agent (Energy) Vector/ Environment



Epidemiological Triangle - Applied

Pedestrian

Mechanical Energy Vehicle




Haddon Matrix

Pre-event (pre-crash) Event (crash) Post-event (post-crash)
Aim Crash prevention Injury prevention during crash | Mitigating effects of the crash
Host (behavior) « Law and enforcement First Aid « Seeking care
« Education and training « Emergency medical services (pre-hospital care)
« Driver training and licensing « Good Samaritan laws
« Fitness to drive assessment « First responders/lay responders
« Awareness raising and
campaigns
Pedestrian regulation
Agent (vehicle) « Vehicle inspection and « Active Technology for Ambulances
roadworthiness Pedestrian Protection Extraction from vehicle
« Vehicle maintenance (e.g., |« Vehicle Shape for Pedestrian
braking) Protection
« Automatic emergency
braking
Physical & social environment « Speed management and « Forgiving road environments | « Rehabilitation infrastructure and infrastructure for
(Infrastructure) enforcement integration in society/work after crash
« Visibility/lighting treatments « Triage and allocation to trauma facilities
« Road markings
« Sidewalk treatments
« Driver information alert
« Traffic signs treatments

https://doi.org/10.1371/journal.pone.0262681.t001




Extended Process Analysis

Environmental Variables
* Weather, Lighting

* Through Travel Lanes, Relation to Junction

Pre-incident Maneuver
Precipitating Event
Driver Behavior(s)

* Driving-related

* Distraction-related * Crash Type
Driver Impairment * Vehicle Configurations * Secondary Crashes

Unexpected Event * Crash Severity * Post-crash Maneuvers

Crash Event Timeline




Psychological Perspective

®




Process Analysis

Behavioral and
. Stages of Consequences
Environmental
response to Event
Antecedents




Behavioral and
Environmental
Antecedents

* Physical Capabilities

* Emotional States
 Situational Awareness
* Experience Driving

* Weather/Visibility

* Understanding of Risk
* Age

* Gender



Stages of
Response

e Crashing Incident;
* Distracted via phone
* Crashing into another vehicle
* Driver and passenger wounded

* Includes the stages of response
* Pre-crash, Crash, Post-crash



Consequences
to Event

e Consequences of the Injury

e Individual
e Other

* Organizational impact (if employed driver)

* Operant Conditioning
e Reinforcement and Punishment

* Positive and Negative



FEcological Approach to Unintentional
Injury

Behavioral

Risk Factors
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Psychological Environmental
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FEcological Approach to Unintentional Injury
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Injury Prevention

How to Prevent a Serious

Car Crash

Steve Thygerson - Public Health

Don't take risks
when going through
intersections

Never count on other
drivers to make the
right decisions to
protect you

Any abrupt
decisions can be
cdetrimental to
your safety

lE @ m Make simple

decisions to prevent
severe consecjuences

SPEED ||\ moreeuiymhen

55

NO KEYS UNTIL
YOU KNOW

o THE moam

RULES

NO CELL PHONES

WHLE DRMING

NO PASSENGERS

NO SPEEDING NO ALCOHOL

NO DROWSY DRIVING ALWAYS BUCKLE UP

LEARN THE 6 RULES f/ e
FOR THE ROAD BENHTSA =




Types of Injury Prevention

PASSIVE ACTIVE
*Does not require behavioral change on the *Requires behavioral change on the part of the
part of the actor actor
*A more human factors approach *A behavioral modification approach
*Considered more effective *Can be effective but requires maintenance and
training



Passive Injury Prevention

*Incorporates psychology, engineering, design, and development

*Can use the epidemiological triangle for targets of change

*Human factors models are relevant
* Human Error and Accident Models

* Swiss Cheese

°Barriers in our environments




Swiss Cheese Model

Inadequate
Defenses

Unsafe
Acts

Precursors to
Unsafe Acts

Line Management
Deficiencies

Management Fallible
Decisions




Active Injury Prevention

*Incorporates models and theories evolving from health promotion practice.

*Health Belief Model, Stages of Action, Theory of Planned Behavior.

*Few models used for injury prevention were designed specifically for injury prevention.
* Risk Appraisal Model




Health Belief I\/Ipde\

Perceived
Susceptibility/ Severity

Perceived Self-Efficacy

Demographic Factors Actions

Perceived Barriers ‘

Cues to Action

Perceived Benefits




Health Belief Model and Driving Risks:
Wearing a Seatbelt

Perceived Susceptibility/
Severity:
“Won’t happen to me”

Perceived Self-Efficacy:

Can-do attitude
Age/Sex/Personality :
W tbelt
{ /Height/Weight earing a Seatbe
Barriers:
Physical, Social ‘
Social Pressure,
Perceived Benefits: Organizational
What do | get from Pressure

This?




Driving Style Antecedents and Feedback
Kele]e

( Factors influencing driving style \ Driving context
. (e.g. traffic situation,

il S— = road type, traffic density)
§ Individual .2 1
£ 3 characteristics 89
E x . o § B
8¢ Stable factors ; Z €
i 2. gender, o= . 4 o
% g (e.g. gender, age) g ) < Behaviour Reinforcement, Driving style
g Variable: factors 3_'3 § A selection ?|habit formation (strategic, tactical, operational)
ﬁ ,g (e.g. values, attitude, % -
- driving skills) =]
3 2 E 1
— Driver
\ “ / motives




Driving Styles Conceptualized
Global and Specific Styles

a
Global driving | Specific driving Indicator Measure Global driving Specific driving Indicator Measure
style style style style
: s b in level Score on frequency
Aggressive Combination of indicators —+———————— Speeding ___ | Scoreabove celrtam evel| ccale (e.s., rieverto
below (e.g. often or always) always)
Oyersesding ~% time driving > speed limit T—Speed Calm Factor score above 1— Overall score on
Driving in left lane __| % time driving on the left __{ lane used predefined criterion “calmness” factor
lane N\ Responding to — Item score below ——— Score on 6-point
Inappropriate horn —1 Honking rate exceeding ———Horn activation pressure from other certain level, e.g. <3 frequency scale
honking predefined criterion drivers overall
Careful Factor score above | Overall score on
Flashing lights at ——| Flashing rate exceeding 1 Highbeam flash N~ Always ready to predefined criterion careful” factor
driver ahead predefined criterion activation Score on 6-point
react to unexpected Item score above \ scale of fit to
Tailgaﬁng/Short — % of driving with ~————— Headway maneuvers by other certain level > drivers feelings/
headway keeping headway distance < X m distance Get a thrill out of Item score below / thoughts/behavior
to the vehicle in-front breaking the law certain level (“not at all” to “very
% of driving with time _|_Time headway ) much”)
headway < X sec Aggressive Factor score above ——— QOverall score on
~ Tend to overtake predefined criterion “aggressive” factor
iving —— | % ti i itudi 1 Longitudinal/lateral i
ferky driving étuezf-:lrl;ilf:iz:illzm / ; kg I/ i Sf:er: v:hrlcles bl — Item score above [— Score on visual analog
criteriojn S enever possible certain level scale of agreement

(“not at all” to “very,
much”)




