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Objectives

Describe the concepts of injuries, why do they
occur and their epidemiology

Describe important differences between various
types of injuries (Intentional and unintentional)
Understand principles of injury prevention and
control

Appreciate the burden of injuries in KSA
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Definitions - Injury

“Acute exposure to agents such as mechanical energy,
heat, electricity, chemicals, and ionising radiation
interacting with the body in amounts or at rates that
exceed the threshold of human tolerance.

In some cases, injuries result from the sudden lack of
essential agents such as oxygen or heat.”

(Source: Gibson, 1961; Haddon, 1963)
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Definitions - Injury

* Physical damage due to transfer of
energy ( kinetic, thermal, chemical,
electrical, or radiant)

» Absence of oxygen or heat

» QOver a period of time, exposure that
IS either acute or chronic




Definitions - Violence

“The intentional use of physical force or power,
threatened or actual, against oneself, another person,
or against a group or community, that either results in
or has a high likelihood of resulting in injury, death,
psychological harm, mal-development or deprivation”

(WHO, 1996)
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Epidemiological Triad

(person)
(that injures: energy)

(vector / vehicle = agent / energy)

Environmeant
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Injuries and the Epidemiology Triad

Human

Environment

Physical
Social

Vehicle




Nature of Energy

* Mechanical
hermal / Chemical

ectrical
* Asphyxiation
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Types of

Injuries

e.g. violence, suicide,

homicide, intentional fire-arm injuries..

fires, fal
burns, s
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e.g. MV(,
S, poisoning, drowning-asphyxia,

vorts, accidental fire-arm..
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Types of Injuries

Motor Vehicle Crashes
Homicide

Suicide

Sports and Recreation

Drownings

P0oIsonings

-alls

Occupational Injuries

Burns

Asphyxiation
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Risk factors for motor vehicle crashes

Human

Vehicular

Environmental



Causative factors:

Human Factors: |Vehicular Factors |Environmental Factors

Over speeding Poor safety features Absence of reliable
public transport system
Over taking Faulty Design
Poorly designed Roads
Not wearing Helmet Poor condition
Poor Lighting
Drunken Driving Poor Visibility

Obstacles on Road

Road Crossing | Loss of Bal
Sudden Road Crossing | Loss of Balance Absence of traffic

Brake Failure system

Problem with Head or Tail | Lack of pedestrian
Light footpath

Overloaded Vehicles
—



Other Risk factors:

* Factors influencing exposure to risk:
— Rapid motorization
— Demographic factors
— Transport, land use and road network planning
— Increased need for travel
— Choice of less safe forms of travel

* Risk factors influencing crash

involvement:

— Speed

— Pedestrians and cyclists

— Young drivers and riders

— Alcohol

— Medicinal and recreational drugs
— Driver fatigue

— Hand-held mobile telephones
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Other Risk Factors:

* Risk factors influencing injury severity:
— Lack of in-vehicle crash protection

— Non-use of crash helmets by two-wheeled vehicle
users

— Non-use of seat-belts and child restraints in motor
vehicles

— Roadside objects

* Risk factors influencing post-crash p—
injury outcome:
— Pre-hospital factors
— Hospital care factors




Pattern of Death due to trauma

‘¢ . 2 3 ™

*Road Deaths Occur in 3 Peaks: y

« Early death (within Minutes) - Primary Prevention '

* Intermediate Deaths (within 1 or 2 Days) - -
Secondary

Prevention

« Late Death ( Over Days or Weeks) — Tertiary

Prevention




Trauma Energy

e Stresses: contact with energy sources
generates forces counter to the load.

—Tension: pulling molecules apart
— Compression: pushing molecules together
—Shear: from tangential force

e Strain: extent of deformation (stresses
resultant)
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CDC in Saudi Arabia

The Centers for Disease Control and Prevention (CDC) has worked with the Kingdom of Saudi Arabia for over 20 years.
CDC has formed partnerships with the Ministry of Health, WHO, local partners, and other U.S. Government agencies

to reduce the impact of emerging diseases, build capacity in laboratory systems and epidemiology, respond to public
health emergencies, and conduct surveillance, surveys, and studies.
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CDC STAFF

1 US. Assignee

AT A GLANCE

Population: 32,938,213 (2017)

Per capita income: $54,770

Life expectancy at birth: F 76 /M 73 years
Infant mortality rate: 12/1,000 live births
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TOP 10 CAUSES OF DEATH

Ischemic heart disease

2. Road injuries

3. Stroke

4. Chronic kidney disease

5. Lower respiratory infections
6, Alzheimer’s disease

7. Conflict and terror

8. Cirrhosis

9. Neonatal disorders

10, Dsabetes

Seue
GRD Campare 2010 St Aratea

U.S. Department of
Health and Human Services

mers for Disease

CDC
) 4 L o Ce
. Control and Prevention

n Date October 2019

529054 A0 PO

ol

Global Health Protection
ead of disease
ally and around t
ritical that countries resp

15 quickly and ¢

Field Epidemiology
Training Program esidents, many
i f public health posit

3 LS STrenK
N s '

CDC Impactin Saudia Arabia

" More than 140 fellows have graduated from Saudi Arabia's Field
Epidemioiogy Tramning Program, now working acress Saudi Azabia to
f quickly contain outtireaks at their source

For more country information, visit: www. cdc gow/globalbheslth countriessaud lar s
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Figure 1 Incident cases, age-standardised incidence rates, and per cent change between 1990 and 2017 by country for road injuries.

James SL, et al. Inj Prev 2020;0:1-11. doi: 10.1136/injuryprev-2019-043302

Incidence

Cases

.. M 100-1k

s 1k-10k
10k-100k
100k-1M
1M-10M

* ®m 10M-14,840,000
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Figure 1 Incident cases, age-standardised incidence rates, and per cent change between 1990 and 2017 by country for road injuries.

James SL, et al. Inj Prev 2020;0:1-11. doi: 10.1136/injuryprev-2019-043302

Cases per 100,000
= 200-300 700-800
™ 300-400 800-1000
400-500 = 1000-1200
500-600 ™ 1200+
600-700
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Mortality

Deaths
0-10
10-100
100-1k
1k-10k
10k-100k
100k-261,800

.

Deaths per 100,000
“: m 0-5
= 5-10
10-15
15-20
m 20-25
H 25+



Injuries resulting
in hospitalization

Injuries resulting in
ambulatory and

Injuries resulting in treatment in
Primary care settings

Injuries treated by paramedics only
(school nurse, physiotherapist, first aid)

Untreated injuries or injuries which were
not reported

Injury Epidemiology




12% of global burden of disease

More than 90% of injury deaths occur in
low- and middle-income countries

Leading causes of M&M burden in

Eastern Mediterranean Region

Road traffic “incidents” are the leading
cause of injury deaths worldwide, which

strongly applies to GCC/KSA
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Injury deaths rise in rank
Leading causes of death, 2004 and 2030 compared.

Total 2004 Total 2030

1 Ischaemic heart disease 1 Ischaemic heart disease

2 Cerebrovascular disease 2 Cerebrovascular disease
3 Lower respiratory infections 3 Chronic obstructive ié
4 Chronic obstructive pulmonary disease E
pulmonary disease 4 Lower respiratory infections 2
3  Diarrhoeal diseases :;:i
6 HNV/AIDS 6 Trachea, bronchus, lung cancers §
7 Tuberculosis 1 Diabetes mellitus %
8 Trachea, bronchus, lung cancers 8 Hypertensive heart disease E
8 Stomach cancer “;‘
10 Prematurity and low birth weight 10 HINV/AIDS <
11 Neonatal infections and other Nephritis and nephrosis ?
12 Diabetes melitus m £
13 Malaria 13 Liver cancer %
14  Hypertensive heart disease 14 Colon and rectum cancer g
15 Birth asphyxia and birth trauma 15 Oesuphagus cancer &
-
17 Stomach cancer 17 Alzheimer and other dementias E
18 Cirrhosis of the liver 18 Cirrhosis of the liver B
19  Nephritis and nephrosis 19 Breast cancer ©
20 Colon and rectum cancers 20 Tuberculosis g
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How injuries claim lives
Causes of injury deaths, World, 2004.

Other* Road traffic

21%

Falls
icide
8% Homic
(o)
Fires ] ] /0
0
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Figure 10: Causes of injury deaths among men aged 15-59 years, Eastern Mediterranean Region, 2004

Self-inflicted Other intentional
injuries injuries
7% 1%

Road traffic
accidents
30%

Violence Other unintentional
1% injuries
24%
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Country/area

Population GNI per Income level°| Reported Modelled number of road Estimated
numbers? for | capita® for number of traffic deaths® road traffic
2013 2013in US road traffic Point 95% death rate
dollars deaths! estimate Confidence | Per 100 000
Interval population®
Qatr 2168673 | 86790 | High | 04 ¥ = 192
Republic of Korea 49 262 698 25 920 High 5092 5931 — 12.0
Republic of Moldova 3 487 204 2 470 Middle 302 437 — 12.5
Romama | 21698585 | 9060 | Middle | 1861 | LI — 87
‘Russian Federation 142 833 689 13 850 High 27 025 27 025 — 18.9
Rwanda 11776 522 630 Low 526 3782 3022 -4 541 32.1
Saintlucia | 182213 | 7060 | Middle | . LU 8 L = 181
gaint Vincent and the 109373 | 6460 Middle g g — 8.2
Samoa 190 372 3970 Middle 17 30 27 -33 15.8
‘San Marino 31448 51470 High 1 1 — 3.2
Sao Tome and Principe | 19293 | 1410 | Middle | . 8 60 -1 | 11
Saudi Arabia 28 828 870 26 260 High 7661 7898 70028795 274
Senegal 14 133 280 1050 Middle 356 3844 3214-4474 27.2
Serbia | 9510506 | 6050 | Middle [ | 6% | B = LU
Seychelles 92 838 13210 Middle 8 8 — 8.6
Sierra Leone 6092 075 660 Low 220 1661 1334-10988 21.3
Singapore | SM1737 | %4040 | High | L €W = 36
Norway 5042 671 102610 High 187 192 — 3.8

Global status report on road safety 2015.
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4 \?\\y World Health
N :,,b’ Organization

Death on the roads vl iR

Based on the WHO Global Status Report on Road Safety 2015

STANDARDS

A Q @ L LAYES Drink-driving Speed Helmets Seat-belts Child seats Vehicles

- i AT e

Carusers Motorcyclists | Cyclists Pedestriansi

) Y | A “4
iy ) poo

A«A

Deaths per
| 100k people
| (allroad users) "\

]

Hover or click to
highlight on the map \

W 28+
Data not available
I Non applicable
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http://www.who.int/violence_injury_prevention/road_traffic/death-on-the-roads/en/

Table 1 - Key features of studies (full text) on road traffic accident (RTA) in the Kingdom of Saudi Arabia (KSA) (n=8).

Study, year of Type, year Sample Place of study Most common QOutcome measure Preventive strategy
publication size identified cause of proposed
RTA
Barrimah et al, Both, 2010 835 Hospitals and PHC in High speed Type of accident, injury,  Good surveillance,
2012 Buraydah, Al-Qassim deaths, health versus ~ improvement in quality
region police records RTA, non- of data
fatal injury rate

Khan et al, 2010% Primary, 1513 Armed Forces Hospital Non use of seat belts Cause of injuries Primary prevention of

2005-2006 Southern Al-Aseer road injuries emphasized

region, KSA
Al-Naami et al, Secondary --- - Driver errors Magnitude of RTAs  Establishment of trauma
2010% care system
Bendak, 2005* Both, 2001 900 Drivers and FSP in NA Compliance to seat belt  Trends in use of seat
Riyadh law and types of injuries belts
Elshinnawey et al, Secondary, - Mortality records of NA PYLL Health education
2008" 1997-2002 MOH and General
Statistics Authority, KSA
Ansari et al, 2000° Secondary - - High speed General and specific Use of seat belts,
causes of RTA economic developing RTA
impact database

Qayed, 1998 Secondary, - Al-Ahsaa NA Injury, deaths, no. of  Primary, secondary, and

1994-1995 Hospitals and Trafhc vehicles and accidents and  tertiary prevention of

Department causes road injuries

Batouk et al, 19965 Primary, 303 dead  Abha (Al-Aseer region) NA Dead on arrival, site of Legislation on seat

1989-1994 victims injury, time of accident  belt and pre-hospital

emergency system

PHC - primary health care, FSP - front seat passenger, MOH - Ministry of Health, PYLL - potential productive years life lost, NA - not available
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Table 3 - Causes of road traffic accidents as implicated in various years according to studies from Saudi Arabia.

Drivers faults Vehijclle’s Envirm.lr?'lentnl
condition conditions
Study Excess speed Violation of Nonuseof  Substance  Improper turning, Tire condition Increased number of
rules seat belts abuse or stopping vehicles
(%)
Central  Department  of 43.1 1.7 - 0.0 42.2 12.2 12.2
Statistics and Information'®
Al-Naami et al® 65.0 50.0 - - -
Kahn et al* 29.0 26.6 29.2 - - -
had no license
Bendak® - - 40.0 - - -
Ansari et al® 65.0 65.0 - - - 20.0 20.0
Batoul et al* 70.0 12.0 . - 1.8
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Mortality

e Death certificates
e Reports from mortuaries

Morbidity and Health-related

b

1y| ® Hospitals
| e Medical records

e Surveys
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Community-based

T
U e Demographic records

Aonall 33139

Ministry of Health o Local government reCOFdS

Law enforcement

¢ Police records
¢ Prison records

Economic-social

1 e Institutional or agency records

Source: adapted from Krug et al., eds., 2002
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General Model for Injury Cg

/

Momnitor
Incidence

Identify
Morbidity
Mortality
Costs

Identify
Risk Factors N

Social
Genetic
Environmental

4 Interv

CIVCIE o

Evaluate




LEVELS & CONCEPTS

: raising awareness of the community,
at its different levels, as to methods of avoiding injuries.
This includes health promotion / health education activities
and applying preventive measures accordingly

: early detection, proper evaluation
and management of injuries at different levels of
healthcare delivery (primary, secondary and tertiary
facilities)

: management of complications of
injuries, especially disabilities, including rehabilitative
measures and approaches, improvement of quality of life of
injury victims, as well as palliative care, when needed
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KSA EFFORTS

12 February, 2020 Injury Epidemiology



daunll §)ljg

. Gl le GoMul Ul o Jo=Jl adc M.J*'
@==== D201711-2020 === i X
Aaaliiylyy

. il Al Lo Al 3
Ministry of Health galngauup?)lunagWI aolip
Injuries and Accidents Prevention Program

» English Lo Juasil wbiblasll clomi &dlgo yuall gaauall &4 iso Jealldiss ghliollwllled Spanaipll

i Dl 85 FUALT (Y sl oy i A Lk o ol o) oy s () g ] Gl ] 2 lflng S gl Im_-.n

¢algallg wblall o dylégll aolip
injuries and accidents prevention program

Siolis dollus
aollull oSl

Lis8 : 3 .
e oy bl Galga b?‘_'O"

55150 Uil 0n 2011 ple Ul 15 g3l &nslyall Blsluatl o Blhpl gobivn sl ¢S5l Lisnns
0 29 oy Lk SLla¥! oo Ll b paall 2 Uaill plglly il 33dly Lo Lilayl Tasall
Jaally Bl le gian galizd] Jae Gl o551 Lalally LanslSHly LagSall clelhall g
Doy 1 palind] e e padde oy Laady. Lilaay Luadlily Lile cibisiudl it gle oo laall
w3 s Tyl lhy ) Bkl IS pmsin p3Uhy gelin 34

SLay G

12 February, 2020 Injury Epidemiology




o Surveillance
System

o Education

o Capacity
Building

¢ialgallg byl (o dilsgll aolip
Injury and Accidents Prevention Program
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Application

victim: e.g. driver, passenger,
pedestrian..

mechanical / thermal
energy

vehicle, road, social

12 February, 2020 Injury Epidemiology



Application

This includes legislations, health
promotion activities and applying preventive measures
(seat-belts, child restraints, air-bags, good roads, following
traffic rules, etc)

Early detection, proper evaluation
and management of RTI at different levels of healthcare
delivery (especially tertiary facilities: e.g. emergency /
trauma facilities and related services)

Management of complications of RTI,
especially disabilities, on medical / social / economic levels,
including rehabilitative and physiotherapy measures
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Prevention:

Primary
Prevention:

Road
Vehicle
People

System

Secondary

Prevention:

Pre trauma
care

Acute
emergency
trauma care
system

Tertiary
Prevention:

Hospital Care

Rehabilitation




The Haddon Matrix

* Added factor of time to previous models
to address causes of injury

* The host, agent, and environment
interact over time to cause injury and
correspond to:

—Pre-event
—Event

—Post-event




The Haddon Matrix

* Matrix uses nine components to
analyze the injury

—Encourages creative thinking

* Injury prevention requires broad and
innovative thinking to be most
successful.




The Haddon Matrix

use for planning, resource allocation, strategy identification

Human | Vehicle | Environment

Pre-event

Event

Post-event




The Haddon Matrix

Human | Vehicle | Environment
Pre-event | alcohol night, rain
Event no seat no tree too close
belt air bag to road
Post-event slow emergency

responsce




Crash Injury Prevention Strategies
for the International Traveler

Traveler

Vehicle

Environment

Pre-event

Avoid
alcohol

Choose
safe cars

Avoid night
driving

| A

use seat
belts

Post-event

Know local
medical system




The Haddon matrix for RTA

Phase |Nature of Factors
Interventio Human Vehicles & Environment
n Equipment
Pre - Crash Information | Road Worthiness | Road Design
Crash Prevention Attitude Lighting Road Layout
Impairment | Braking Speed limit
Police Handling Pedestrian
Enforcement | Speed Facility
Management
Injury Use of Occupant Forgiving
Crash Prevention Restraint Restraints Roadsides
during crash Other Safety (i.e. Crash
Impairment | devices Barriers)
Crash protective
Design
Post Crash | Life Sustaining | First Aid Ease of Access Rescue
Skills Facilities

Access to

Fire Risk




Pre-Crash

Crash

Post-Crash

Human
Factors

Vehicle/
Equipment
Factors

Physical
Environment

Social/S
Economic

Education and
licensing

Ciriver impairment
Crash avoidance
maneuvers (braking,
turning, etc.)

Crash avoidance
equipment and
technology (lights,
tires, collision
avoidance, etc.)

Vehicle design
Vehicle load

Road hazards
Distractions
Weather conditions

Enforcement
activities

Insurance incentives
social norming

Ability to use
safety equipment
appropnately

Health at time of
crash

sitting properly in
restraint
Impairment

spead of travel

Functioning of
safety equipment
(seat belts, air bags,
child restraints)

Energy absorption
of wehicle

Roadside features

« Guardrails

Type and size of
object struck

Lawws concerning
use of safety
equipment

Response to EMS
severty of injury
Type of injury

Ease of extraction
from vehicle

Imtegrity of fuel
systems and
battery systems

Distance of EMS
personnel

Motification of EMS
personnel

Accessibility to
crash victims

Trauma system
equipment,
personnel, training

Information sharing




Specific Interventions for Road Safety

- Education

Drinking & Driving
Helmet

Seat Belt

Speed Management
Trauma Care



Education:
* Principles

— Informed People will take necessary action to reduce the

risk.
— Educating people decreases the activity that result in
injuries, and
— The educator has the means available to provid No
information and build skills and bring changes r¢
emotions and values et i BB
« Approaches: R oSSR
oy L —

— Banner, Posters and Slogans S
— General Education Programme
— Training programmes

— Campaign

— Driver Education Programme
— School Health Education




Speed Management:

« Excessive and inappropriate speed has been recognized
as one of the major contributing factors for increasing
road crashes.

Driver factors
Education/promotion
DRIVER SPEED
/ limit
Enforcement & Traffic conditions
sanction
Crash & injury risk




Road Traffic Accidents: Public Health Issue




Conclusion:
Road safety; shared Societal Responsibility
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“Prevention is the Vaccine for
the Disease of Injury”
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Injury Surveillance

* Assess status
* Program evaluation

* Define priorities

e Stimulate research

e Standard classification to compare
data
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Surveillance Types

e Passive:

— Routine data collection for dual (original +
surveillance) limited resources, by front-lines
HCPs

e Active:

— Seeking injury cases, large resources, by PH
services, different data sources

 Nature, trends, size, source, clusters, hazards,
risks.
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Surveillance Types

e Core:

— Detection, registration, confirmation,
reporting, analytics, feedback.

* Support:

— Communication, training, supervision, resource
provision
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