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Epidemiology is the study of the and
determinants of health-related states or events
in specified populations and the application of

this study to control of health problem : rast v, 4
Dictionary of Epidemiology, 4" ed. New York, Oxford University, 2001
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szunaIne Aa ac'ls (sia 1)

n15n5-a1¢ (Distribution) Aa A1swssaiun 2u1a wazgiluu

n1snscAaaavilavinganInlulszanns deiiluszunainen
ivwssaiun (Descriptive epidemiology) AN3ANHINNY
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e Tnaldddaacinedia 1y uuiiu dasrdiu dagiu
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— ddaymnganiwazls (What) daviavinla (How many)
ﬂmw\uuqumsnsumﬂmuanumumao au (Person)
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szuNnInen Aa ac'ls (na 2)
tadamvua(siun) (Determinant) Aanisszyanusduniug
s e (1dev) Aunisiiaialvinganin iluszuna

Ingnvitasiziivnavaaasilayvinguanin (Analytic
epidemiology) nsdnsnivszunainenaddainilu
nsdnulaauvigusziInvnauavue 2 aauduli taunn
A1ANUFUNUSsIUiIvi AR aAun1stAaTl auvinguannw

- Taaldgluuunisdnszuininandeiinsiziina Case
control study Cohort studx Intervention study nilu
AsAnunniiaainIng a66n1ad da RR (Relative risk or
Relative rate) 1i5a OR (Odds ratio) a1 OR, RR # 1
(Statistic significant association) nuaa’ w71 tady
denuduusiunisiinisa dadadenaurazilu
ginaavilayrganaInndnsn

- wan1sannenAuiladaarvue U1 ldTdwandvua
iadedavnead(an a tan)ailavAuuazmiuauilaiin
gannluilszains aa'll
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screening

Surveillance

2

4.Effectiveness intervention
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1.Disease distribution

proportion of all road fraffic deaths

What, who, where, when =

2 B m Investigation
Road users killed in various modes of ftransport as a

implementation

Child restraints: the facts
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Enforcement of child
rostraint Laws remains low

a child restraint law. B
This covers only 17 countries (9%)
HTH reportgood enforcement of
2.2 bllllon child restraint laws.
people... or just

[ 3 ]
0/ of theworld's
32% =090 10000

I Countis with a ntional chidrasrintlae

N\ 3.

Speed: the facts

A% cut inaverage
speed can result in...

=/ reductioninthe
N/ number of fatal

its of 50km/h can
reduce injuries and deaths:

countries apply urban
speed limits ofless than
or equal to 50knvh.

J S — .v, ‘

have implemented an |-
urban speed limit of
50km/h or less...

..and allow local

countries authorities toreduce |
theseLimit

oua| L0aq {aialh KEUG2" | 58\-1 332

"epidemiology study results of

Road Traffic Injury

:‘J:::!‘!:::.f.?il‘.‘.i’"" Seat-belts: the facts
H protecting pedestrians
? and bicyclists: ‘Wearing a seat-belt reduces the risk of  fatal injury by:

counties have legilation g PJ
that permits local "

authorities to reduce = - mm
) nununal ‘speedlimits.

Road traffic injuries: the facts

3oulof4

road traffic deaths occur everyyear. —. maﬂ deamsare

D) 4 Y

cause of death among
those aged 15-29 years

Although

only d traffic
they have 80% of the world's road
traffic deaths.
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VEHICLES DEATHS e Tath twaktes por 146 400 popsiman

The chance of dying in a road traffic crash
depends on where you Uive

of all road tratfic deaths

are l-nmn pedestrians,
cyclists and motorcyclists.

) Worid Health | sowce sost s e oG8

2.Disease netermmant

Motorcycle helmets: the facts

Why: How

\\\ Drink=-driving: the facts

Drinking aleohol and driving inereases
the risk of a road traffic crash

the risk of road traffic crash increases dramatically.

me Oy amae )
[ ) |

Abova a blood-alcohol concentration (BAC) of 0.05 o/dl,

b

Drink-driving laws should
be based on & blood
alconol concentration
(BAC) limit of no more than

Bg/dl

snstboltlaws coverng all ca
ocoepeats | Onlyaguanier of ail
report go:
‘enforcement of thelr
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EI 69°,nmmu 1990

B Countries with s national rbn spaad imit of < Dk
that can ba modifed locally

Ony 1in 7 countries
rate enforcement of
speedlaws as good
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imet standard

ek ek | Surcn bt s ot o i 212 o
OUganization | wexa mescs s vt oty s

Intervention ettectiveness
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So that

%
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w139

shown to be more of the world's countries
effective when it use random breath
includes random testing to enforce their

ey all drivers.

Strictly enforcing a
drink-driving law can
reduce the number of
road deaths by 20%.

breath tasts for drink-driving laws. "]
haves iy
‘comprehensive helmet
law covering:
Altusers

Al roads
Al engine types. based on a BAC of <0.05

countries now have a \‘lvink denI law

Only about ane-third
of countries rate
‘entorcoment of
olmet Laws as good.
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http://www.who.int/violence injury prevention/road safety status/2013/facts

' ' I Counrios with  atinal ok civng e b sed oo BAC of 05 /0
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M Workd Health | Source: otobal status report an road safety 2013 )
Organization | wwwwho intiviolence_injury_prevention/rond_safety_statis 5%

Only 21% of countrios
report enforcement of
their drink-driving
laws as good.






What do you call this event?
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szunInaaay Asuntidu ( Injury epidemiology)
VAR TNBLLAY
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e afuNaRILUAATI(Agent)uaINITUIALAL
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1 AL6n KUY
“Accident” refer to
o afitinie uunady nnsalvietulaabicanieid
winnsaliiuaviiadu wsaflunanisaliiatiuias
Mutdey wasgrunnnatdanatiduinnisainlailline
wala
. Lﬁaoammﬂﬁmaﬂ’ﬁmmL‘ﬂummmsaiﬁ“l,ﬂmmsﬂmm
e waglugfiaglsuusime F9vin vt an
mmm'smtmswﬂm"l,ummmauuﬂmu WSLAANRI TN
Act of God” w32 “Lllunsiilunssy’ a9t ALATUNARNN
winNsaiiug svtludiisdaitiunisnasevinuagnsyian
WdauarnsilavduuaraiuannIsuNaLlIuag ligI1u15a
N3ZVin 16
Source: Surveillance in Health & Dis., Eylen Bosch and Noah, 1989




AsuIatIU (Injury)

ANTUNALIUNNEAY AsTitdas nsmuama AAIININE
anitag Luaamﬂmaa mmuawauuauwann
waomu‘lusﬂLmumaqmmmnmﬂuan'swmﬂ Fan 157
M AFUNFIAUNAIITUNNIANNALUDNT ALY
nalWiAanisunadulatiu uannasfunsdudadu )
waomumuﬂsmmmnauswmﬂ“lummsamumu“lm 9
msmmLatuaﬂﬂmuumumﬂanu‘lunmsmm

) LmnumansmmsmmLaumnmmnm LA 1432
datfadudafunasonudsunaiastdulidausieniany
13016 AgusavitttAan1suatau'le

172 a13ana1 LeIN msmmauﬂamsmmaa 1138
WiatfiarasynadudaFundsnuiligusaduaIy
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AsuatId (Injury)

d1ae9 ANTUNALAL AANTTENFAUNWRIIIU

— MIFUNFWRIIULINLAUAIITIINEAUNULE LU AT
fUFAUWR9IUna(LIInTEUNa)NaNALAUNITITIIAE
a”mumu“l,mumimwmﬂLﬂmmsmmﬁn L24U A9
UIALILNNATUURINIIUA HAAAAUARN 184 U3aN3
fUNFANTARATULTILAY U1NTA

— msamwamnwaamuuamnummswmﬂavmumulm
12U ANTIANU ANTULAIUAAANE qjam‘mswamﬂmm
2aNULAU stwvaaﬂmaumu 819V IALAA NI UT
f1Atusian1senvin svnelasuaandiauliuiiaswasa
AN aYNTARITIIANE VinllAan1sunatIudy (Husiu
mamsamwam:ummLﬂuaﬂmnmsmmuiuﬁaaLﬂuwaa
wunmummmumsammsummo AvinlitAanns
vatiuannanuiudals tHusy

Source: Leon S. Robertson,1998

10



fotiu drmansalvililanianivinasiiausivanisaiiy
latAndu Aazidanansaliiudiandn atifue
(Acmdent) meaummmuuuwaﬂsmnmimmaa 138
WatfiazasnaniagarinaiaualIach WHO ISTEATR N A
ATUNNELALRNEITUFUZLNIANTAITUIN NTLALTU
(Injury) unu @Natititna (Accident) twseivndIvo
ﬂmmmsmmLw"l,mtummau"lamnmmsm”mﬂmu LAY
uﬂﬂqmsmmuLLauﬂaaﬂuma“Lﬂ

Accidents:

- Random event Injuries:
(Occurring by chance) - Understandable 13e1u9
2 inlaeidvtads 16
9 - Uncontrollable acts - Predictable vinunanns
lavAulile LAnNITUIALAU'LE
- Preventable ﬂaalf‘l'fu”l,m”
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nszualanlunsidaguudasnisidandn viaay unuaAdglmme tuidunseuanussiuatenailaiuasdl
wiananTaulunsaduayunsilagulasnsFandaraananmsuninatd TnaiasAnsNauuAYY Wi

BMJ

(British Medical Journal)

siusayun1slad@in Injury
arilnideasiasnsdanan1sAnzadLA A
asunatIu(Injury) waladednin aliéiuvie
(Accident) BMJ ag'luduaiduwusatueaws I
WITaazsadllaau nnA1Inaccident ilu
injury AauALLETUNITWINTUINAUAIT LA
wews1ae BMJ sia'ld wia'la

BMJ bans "ACCIDENT"”
Accident is unpredictable, a chance of occurrence or ‘act of God”
Source: BMJ volume 322 2June2001 bmj.com
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Injuries and the Epidemiology Triad
2dALUIZAALNIVIZLUIATINLNADIANTLANAISLNIALAL

Agent

U XY

Environment

TIME
(short)

GRIRIG RN

lagannn1svinanuLn laLiandu 8 a39 (Agent) 2A29N15LARANTLNALAL
aauivinlaenirfaaylsduni Millusatuanse (Agent) aasn1sunatdu
ANTNATUNNE LRy §151TUY &NTassyInaslsfia Agent aadng
1atnle wagztan1aingssumfuas anauadnsunatiu Aagrinlvinaunse
AU IEmuaunazilasdunisunaciulaacinefilssdnsawunndu 15



Mechanz:al energv
(mv
F energy 1n foot -pounds
m= mass
2 velocity in feet per second
squared

EblahH

o o o . smomﬂmmm = F (u59Tu :
(Anaveunra’li) nstadan) \
Source of power
LLARIUDIWAIIU Mechanism of injury
WAIITUFA N e IANITANANAAWRIIIUY _

WRIINUARU :

A3 lan anusudlugue detiuidilasdunisunativainnisldauu aunsa
asyvinluaas saldanuisilease dlunssvinvsiaasnwnusiiludr@sy 16



Vehicles (source of energy)

Host’s characteristics

, _Epidemiological Triangle of Injury

-Age

-Sex

-Appearance Host  -Coordination

-Judgment

-SKkills
-Knowledge

-Stamina

-Behaviors (Risk)

Environment

- Cars Agent / Enerqy
- Guns - Thermal - Chemical
- Machines . .
- Electrical - Mechanical
- Radiation - Barometric

; 1 o a [~
(WUBEINUTUAUBINITLIALAL)
Volume (mass) Road conditions
Speed
Weather
Long
Mode Alcohol shop
Socioeconomic
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Q/

Aiinuastn1suIatiuiidnday i 2 58 da
(STRTO Y

1.8 nnnr1auanstvnia (External
cause of injury) lunsuuv2aiiaavnis
UNOLSUMNATAADIANUOUDINISUNALTY 29
BUILAY HuavAAINAYIIU (Source of
energy)didan1viazrisn1sa1anaanavinl
(Mechanism of injury)

2. 595U uavIn15unLAU (Nature of
injury) lunrsulivainaainIsUIaLILINA
WANTZNLADINAIIIURD 319N E
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|
1. mMsuatduanndtvinnauans1vnia (External cause of
injury) w2fu
AsLNaLILANATA U (Road trafflc m;ury)tmaomao
WFIIUNYiIT WS n1aLNaLSU A WwinusTduadau
ASUatIdIINAITNAaanvinad (Fall)uvavuay
WU fianu/ina Niadaunaiunsyliualvaasian

AsuatIuann Tl /msaumn (Burn) 1AV
WHIIUNYvi Wilasuunatiuda Saaussanusau duedu

Usiam1uaatn1sssuNISLIALILIASLUAANLUANSIIANE Ad
n15uN lddisn1silavAunazraiuaunisunatiu auELLIN6a19Y
wiaiule
A1suatIululaAaA1sa
19



seagne(Incubation perlod)—-—‘[mmm?ja

| svmzusls (Latent perlod)-—-‘f,sm"l,mm?ja
IERHTRIN !svﬂunmaumn ----NITINALAL

L——d

DNA damage

0......‘.../

Detectable

preclinical phase

Pre-clinical phase/nauuanvainns | [Clinical-phase/ssazugndarnis

Pre- | i i
pathogenesis Pathogenesis period
period

Disease process or natural history of disease

Wlanatndenisiinisalalsa v Mauia w1mmsam"mmwmmmm A1
giiuliuasisa wadnsuasisa 6 usanidunia Lm‘lasssuﬁmmae‘isuuq"lm

u,m manm'rn AsuatIuaNnn1sTadauu(saau) tsmmﬁauan“lm'\ ANSUNALAU
ASITLAMAURIN NUWIKUZ AU we lisgusa 5wy 11wmansmjuuu ATHLANSWENASOL
ANSUNALIU 1152 nsatiuldaasnrsuatIumadtu vina ang Wn1s1lule



Type of injury (cont.)

2. MsuNatIuaINsssuznfGaavn1sunatau (Nature of injury) Wiandeeu
ASENUALIIINLITIAANR 1132N1TLIALILALSIIANE KD 595U AN AAINS
ety wiv aantilu 12 2iia Aa

Fracture

Dislocations

Sprains and strains

Internal injury

Open would

Amputation

Injury to blood vessels

Contusion and superficial injury

Crush

Burn

Nerve injury

uaziila U159542NAA2INITUNALIU HUINALDILIZATY|ADIINNNNL

(body region)n'lgsun1sunatiu Adunsavinlidiunsadiiasdudiiannis
uatiule iy AsunatSuidsee uauiin

Us1a211i229A1SUIALILUANUNSITUANAADIANTLNALIU LNA ANSWENASOENTS
LIALAULLAZANINV AN LA AN AL LALaA 14 21



A,
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FRACTURE DISLOCATION] SPRAINS AND
STRAIMNS
BOO 29 30 239 B40 H48
— BO0,E01, B0, BOA (. 1— 4, 69
_E | |Type 1 TRI 800,801 ,803,804 |.03—.05,.53—55)
= e
o = e . .
g 2 BOC.BO1 . 803 804 00, 02, 06, 09),
g = | 2 Trpe2TRI 800, E01,B03, 804 (50, 52, 56, 59)
5 1e |3 |Type 3 TRI §00,807,803, 804[ 01,.51) /
e g | 4 | Other head £
- =
i 2 | 5 | Face 802 830 S48 O 1
B ; /
i & | Eye ¢
_:E 7 | Meck BOF 5_ 6 s 848 2
e
o g |Head, face, and /
I |38 neck vnspecified
| 7 | Cervical SCI B0, 0 ) I
~ |14 Thoracic/ dorsal Br& T 3 / r
5 sl
517 | Lumbar scI BO6.4—5 /
E SOCrurm ooy s
" a 12 sl EOS. &7
= Spine + hack
= A0 |5 wnizpecified SC| B06.8-7 i
u e
= T |14 Corvieal vl B80S .0 B3% 0 847 .0
=) = .
Z- |1 5| Theracic/dorsal BO5.2— 3 839 21,31 8471
B vl
£ [16[ Lumbar vel BO3.4-3 839 70, 30 472
A2 1= | FEerum coccyx BOS &7 539 .41—42 sawa 4




External causes of Nature of injury External causes of
Injury -Injury /mpact fractures, injury

sprains, cuts/amputation,
wound, contusions, and
others forms to organ (s)

doriuluriunat§uniile
AUFIUITASTUATLAADY
As1atule

1.8man1auan
(external cause of
injury) uag

2.2 165uuatSu
(Nature of injury)

WaAscNUAaINTIINALUDNANINA TULARAISLNALIU

-ANsUNALIUKANLaTET sanatuwuie (Multiple injuries )
ANSLNALILINANTAURY

-Asunaiuiaimnziden usaunatSuiuieiden (Single injury) 23
ANSUNIALIUAINNasLu




@arv Iﬁhttp:,","apps.whn.intfclass’rﬁmtinnsfappsficd;'icdl[lnnlinef j | X IC'::;--: Az

Fle Edit View Favorites Tools Help @ o

o Wi, | | -6 - ® - [rpage - & Tools + ™
Y World Health  1cp ICD (International classification of disease)

w"‘ Organization  version 2007

External causes of morbidity and mortality 1153 8A%A 13A #3a AsuNaLauau ICD tiWanas
(V01-Y98) wurauiauniieuasiamguainseninvlssina

ICD-10 Homepage

W01-X59  Accidents
W01-V99  Transport accidents
W01-Y09 Pedestrian injured in transport accident
W10-W19  Pedal cyclist injured in transport accident
W20-¥29  Motorcycle rider injured in transport accident
W30-¥39  Occupant of three-wheeled motor vehicle injured in transport accident
V40-V49  Car occupant injured in transport accident
W50-V59  Occupant of pick-up truck or van injured in transport accident

Search ICD-10 V60-V69  Occupant of heavy transport vehicle injured in transport accident
I V70-V79  Bus occupant injured in transport accident
WVB0-V89  Other land transport accidents
IFU” search j V90-V94  Water transport accidents
K Help W95-Y97  Air and space transport accidents

W98-v¥99  Other and unspecified transport accidents
W00-%59 Other external causes of accidental injury
WO0-wi9 Falls
Move to ICD code: W20-W48 Exposure to inanimate mechanical forces
WED-We4 Exposure to alnimlate mechanical forces

L3191 WHO 998 CDC azngnenultinina lsimineeny Niandaeiy 45, $un MA9199019U1 AR LN

A9 QLR RANLANT I Rs L avas 19N Eiuil TR udneenn ANTWRLETiNAN9T accident agflu
nigsenuet] Molleg) weitin as. fuludaosidinladn aagldAda Injury uni Accident
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6@ - IE http://apps.who.int/classifications/apps/icd/icd 1 0online/ j |j| |£| Google
File Edit Wiew Favorites Tools Help

i ¥9 1ep-10; G- -4

CD

Version 2007

Injury, poisoning and certain other consequences of external causes
500-T93

List of Chapters

ICD-10 Homepage

S00-509  Injuries to the head

510-519  Injuries to the neck

S20-529  Injuries to the thorax

530-539  Injuries to the abdomen, lower back, lumbar spine and pelvis

540-549  Injuries to the shoulder and upper arm

S50-559  Injuries to the elbow and forearm

S560-569  Injuries to the wrist and hand

570-579  Injuries to the hip and thigh

Search ICD-10 SB0-S89  Injuries to the knee and lower leg
590-599  Injuries to the ankle and foot

I TO00-TO7  Injuries involving multiple body regions

IF“” search | T08-T14 Injuries to unspecified part of trunk, limb or body region
OK | Help T15-T19  Effects of foreign body entering through natural orifice

T20-T32 Burns and corrosions
T20-T25 Burns and corrosions of external body surface, specified by site
T26-T28 Burns and corrosions confined to eye and internal organs

Move to ICD code: T29-T32 Burns and corrosions of multiple and unspecified body regions
T33-T35  Frostbite
I— GKl T36-T50  Poisoning by drugs, medicaments and biclogical substances

T51-Tas  Toxic effects of substances chiefly nonmedicinal as to source
T65-T78  Other and unspecified effects of external causes

T 74 rartain aarly comnlicatinne af traoma

http://apps.who.int/classifications/apps/icd/icd10online/ al causes

APPICSUOH Prepared oy. — WHU & UIVMOUT {GETiTS JCE OF MEUIT S




Type of external causes of injury

1.A15UNALSUATANIGYTR 2.A15UNALSUATAAYTA
(Un-intentional injury) AaN19 (Intentional injury) Aan1s
mmaum"luuw”lmmia’manms mmaumuwm’ta‘lmnmmu
e Sudiu

. Examples:
Examples: ' Homicide

Vehicle crashes or - Suicide 5

Road traffic injury ' Suicide attempt
Falls . Assault i
Fires ' Sexual assault
Poisonings ... Child abuse
Drowning : “Violence” expression of physical or verbal

force against self or other, compelling action
' against one's will on pain of being hurt

__________________________________________________________________________________

mmsnmmmjum”tuuwm"la(un -intentional injury) unensdianaazidunisuia
La:mnuwm‘la‘lmnmmsmmaﬂm LUNTEIaAUILNaZAIA Hasiaanitanun
muuaomaoumsaaumummmmsmﬂmLmasosmmﬂ

Leiaeing'ls nmumaﬂmmomsmmLaumnmsmnuﬂmﬂmw AaN1TLN6
Fuafialidela (Un-intentional injury) wwsignisantingiuunn (80%) L‘.IJ‘LL26
Unintentional injury



AUSULSY KA ANsAsEingunsy (Violence)

o flagannluil 1996 WHO wiuntaymiAsduanusuuseduuitinazifutlam
e uguAIwuadlsyansuindu WHO $9'l652ulfi ddndnminuaasnis
nsevingusd(Violence) nisudvuneanissian uasiivlaunaln nnsnseringunsy
(Violence)ilutlaymansisaguiidrdaiwsisiilugmnuasnisgande (1
UALFL ane UaY) Naduiissedulan uazsedulsend

o WizAaUMnGd WHO f9'lsitiuin Violence utlaymndrdaydrunisunneuas
f1517UFY 1aaRaNIgn G IUssITUdY Ll agiunungAg (ud. Ny
wiaLinnsunnduaraisisagusndduaiels) wegifininAsddaulunis
flasAunIsnsEringunsIAasiIsa wiadwiniaa 1nnn wgaunnily
nsdiuavadinnu desiuarsisaguaiunaiiaegdesusdivsunissnuniu
fgAgy

e usifia Violence Lﬁ‘]uﬂmumammwﬁﬁLLm‘iﬁ’uquusoLLazﬁmummnﬁuﬁmm
ATANE LAYNITUIATY NsdFuiia¥nEInIsTatiuaeliluiway Violence #
dlutlavgunawidawmaiiinlgnisilasduls WHO Sewiuinnsilasdiu
Violence ffuiiludasadey wazisasfivnuinlunisilasfuiadey dawwne
LRI ITOURY 27



Uszinnaadn1snTL1ingulsy HATNAADINITASSYINTUSY

N19NTTNIFULLSY (violence)

Self-directed . Inter-personal Collective violence
violence violence o :
0 A5ASTYINTULSIAD
N15vinanuLas ‘ AN5YINS1aNAY ,
> NINAY
NI9INFENITULIATL NIINILVI UL A AAIIH AN TULIITZI N
AUNEANANALS | | Aunldaoudunug NALAL
NATDIAINN lumsaumin lumsaumin
HlAFunana
TULSY 3
(Nature of Aagnaziniesied flHunanszny flHunanszny
AN -Egeany -AaNTa AUEAN AuluEan
violence) 2famne | | NSRS ;o " :

T gy e S ———

342 I —




ANANAMAMUADINITUIALIL HazAIsLdadInINNAITLUIALIL

1. mmnmmmﬂaamsmmmmaumnmmmmnmﬂuamjummoﬂ
fTu A1sunatiutiugagsaatinniely o Sundeannnislasuuiariy
Incidence case is injury case occurred within 7 days

2. m'ssumwmmmmstamjmmmmﬂmsmma‘ummsmuaomouﬂ
AsenatuazsaAniiasnisuia§uainasaugemInALaIaNe
Aty mo Junavlasuunarau

Road traffic injury death is injury case died within 30
days after injured

mA1ating Road traffic injury death:
Fatal RTI -75% death within 24hs, 25.3% death within 3 hrs

and 3.2% death within 30 days
(Road safety council/ Malaysia. ADB-ASEAN-GRSP Regional Road Safety Seminar/
Workshop 21 May 2004.)
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Severity of injury
AN9INSTAUAINNTULSIAAINITUIALIL

1.Pyramid of injury severity tflun1sianlaina
LUYTEZAUAINNTULTIADIANTUNALAUALINII819)

2.Clinical level (flunisutivseduainugusvaad
1atuTealdnstddaundavuagniainauasassinen
Maaam“l,mummw Lﬂumsmmmsuuswaoms

i uriauasidaaundu
Uselamiiianisusediulanianissandwuad

NuNaLAULHaLInsuLngn1sSA RO ULETANTNNY
ANTLLNNE
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ANNTULSTIUDINITUNIALAY

1.Piramid of injury severity level tNausnseaLAINNTULSILIAZAUIA
AAINISUNALIU

Source: http://www.who.int/violence_injury_prevention/key_facts/en/index.html

raial
injuries

Injuries resulting
in hospitalizations

Injuries resulting
in visits to emergency departments

Injuries resulting in visits
to primary care facilities

Injuries treated outside the health
system, not treated, or not reported

N153AANTUITITRINTLNALALagNe e Taeaeds s1sneaas Tsfn Tﬂﬂlﬂ'\’i“l.l’lmguﬁlﬁﬂ’)’m@uu%\iﬂ’ﬂﬂvlﬂ
ﬁmmsms'}’nmﬁfﬁ'\mumn(gm?]mﬁm) memmguﬁﬁmw?umqmnﬁyu iaziiauIutiasad o (aantlsriin)
meﬁnmmmmmmemmLfgudfmmnL?mﬁu'ﬁ'mqumsmmguLﬁﬂﬁwaﬁ'mmfl?’fw%'wmmmammez}tfgm LU
MesnEi LHungNLAY



AINTULTIADIATTUIALAL (m‘a)
2. Cllnlcal Level n15in5:aUANNSUNRSIARINNSLNALIUINNANS
wldauuilavaasnianinia uazasdsingn REEE R L

2.1.Anatomically Oriented --n1a3n1a
2.1.1 Energy Transfer and Injuries type

R FATCATRITEN
HanmHULY

2.1.2 Abbreviation Injury Score (AIS) 'sﬁ 15360
Tnauiivarvnraaantilu 6 &u (body regions) wadu 152/
Aa 111 an Aavviay 1N U szenva (nauan)azuuuainyu
sUNsINITLNALRL 12Ul (5uusviiaa)-6(suLsunn)uanaiu we
ardIuaaIIIINE uarInunnNAinaaY injury type
(una e 1132 una ia) daiiasdriduasua uay
A3 LUAZ LU
1A A1 aav AIS 1in1ldunan ISS 16 aalu



ANNTULSIADINITLNALAY (6ia)

2.Clinical Level n19inszauaMusunsy2adn1suNIatIuINA
Astdaaundavsaavsnraninia nacsiasinen

2. 2 Physical Oriented --&521€
Measured by vital sign;

Systolic Blood Presser,

Respiratory Rate,

Glasgow Coma Score

anAmailasunilasuas d33nen 3 vhldduamuailana
N155AATNEALAIANINISINUILLEENIT RTS (Revised Trauma

Score)
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Consciousness

GCS Systolic Blood Pressure  Respiratory Rate
(Mental) (SBP) (RR)

Normal >89 10-24

Confused 76-89 25-35

Reaction to sound 50-75 >35

Reaction to pain  1-49 <10

No response 0 0

Coded Value

Then the coded values are weighted often using standard vectors as follows: RTS

=0.9368 GCS (coded) + 0.7326 SBP(coded) + 0.2908 RR(coded)
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. . s r &
TRISS model (Trauma Score- Injury Severity Score) LLUAININITNTINNG
a a = = o = v (] P2
ﬂ']‘i‘L‘]J@EILL‘]J@\T’II@\‘]ﬂ']EI’)ﬂ']ﬂLL@Sﬂ? LW’ﬂVl']u']EIIﬂﬂ']ﬂ‘i‘ﬂﬂ“ﬁW"ll’ﬂ\‘lE}I‘Ll']ﬂLQ‘LlLﬁJﬂ

WIN5U- Estimated injury survival) =

= b0 + b1{RTS) + b2(ISS) + b3{Agelndex)

Blunt Penetrating
b0 -0.4499 -2.5355
b1 0.8085 0.9934
b2 -0.0835 -0.0651
b3 -1.7430 -1.1360

The coefficients b0 - b3 are derived from multiple regression analysis of the Major Trauma
Outcome Study (MTOS) database.
Age Index is 0 if the patient is below 54 years of age or 1 if 55 years and over.
b0 to b3 are coefficients which are different for blunt and penetrating trauma.
If the patient is less than 15 years, the blunt coefficients are used regardless of
mechanism.

Usz1eaamiuav Clinical oriented 1dn1sUdsyifiu angsaatinuaspihaannnsg
11aLdY wazausaldussfiuaaninaissnrinenunaiihauaidy Taalyd il
LuUANRaINIIAalaAI&aS Statistic model 35



To understand Injuries

What are the
What is the problem? cause?

:Surveillance Risk factor

< A g Identification
ﬂﬁ‘]J"IﬂH]‘UE)glli‘ﬂﬁJu B
ﬂ%ﬂﬁﬂﬂﬁ’]ﬂ‘i@ﬂlﬂﬂﬂ]i

dyidnyvesdsemea

s Ao w
valunangy

How is it done?

Impl tati
mplementation What work? Develop and

Uszansn N9 _ ,
evaluate interventions

mmmﬂumi‘i’jmﬁu A
3J'I§5]§ﬂ'liﬂ$llﬁ‘ﬂﬁ13ﬂﬁﬂaﬂ

[e] QU

< A
N1ITUIALIVUNT 1A 2 Ao w
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asilavdumuaunsunalIuTaalalsyiami ann
Epidemiological Triangle of Injury

Prevention refers to the actions
or interventions that prevent

an injury event act from ANSANANNGIUMUTUALAY A

happening by rendering it ,,l o )y ,,l r 4 ‘ﬂ Y

impossible or less likely to AN NS AtA3aviavAl

occur A1saannlavn e Tvindeuse
Host

Control refers to action aimed
at reducing injuries or the
consequences of injuries once
they have occur.

Environment
Agent / Enerqy . R . .

_ UsuilseRewarnaan’ly
mfamjsmm adwaltAinnsunatay
WAYIIUY ANSAILAN
wavoulviae lunn
WAUNTEAU
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The Haddon Matrix
Dr. William Haddon, Jr. iflufAadu suuuunldidanisilasdunisunaiiuann
NsAURINIUN Taainanns savasAdsznauuaInIsinNIsINALIUTINAL
szazIaINsLAnNTUNALAY YVinlifiumdataendufanssuaivgiailavdule
NTINALAUANNATAURY leatgnaInkaleianis uavausalssansldaiuau
ANTLNaLLATin AU T6 el

Human(au) Agent(Vehicle)(at1i6)) Environment (ﬁouma’”au)

Pre-event

(nauin)

Event

(aouziiia)

Post-event

(vavAia)

Example:Road traffic injuries 38



The Haddon Matrix

Use for planning, resource allocation, strategy identification

Factors Host Agent Environment
Time (Vehicle or product)
[s the person predisposed Is the agent hazardous? Is the environment hazardous?
Pre-event foroverexposed torisk? |y5q@aimnisiusuaier gunadoutludunie?
Aulaveies?
Is the person able to Dose the agent provide Dose the environment add to the
Event tolerate force or energy | Pprotection? injury after the event? §41199 a0y

a o = 9| g ' a
transfer? AUNUNITU? anhwiiglnsaitloan? TUTTUANUTULITI?

Dose the environment add to the

How severe is the Dose the agent contribute
.. 2 Y
Post-event injury or harm? to the trauma? injury after the event?@LLIANDN
AUNUNIY? aungdannau liviga? hingaduaiunnuguuase

39




Integration of the Epidemiological Triangle of Injury and
Bronfenbrenner’s social-ecological model

SYALTF/WNUWNTRA-1 e LNe

N

~
~

Epidemiology of injuries: current trend and future challenges. Ellen J. MacKenzie. Epidemiologic reviews, Vol .22 , No.1, 2000



Natural history of disease and health statuses

Health factor

Risk Physical  Physical Disability eath

change change Sever
but not sign/

sign/ symptom
symptom present

Primordial

prevention

Primary
prevention

Disease occurs

Secondary

Health promotion

Health protection

prevention Tertiary prevention

-Alcohol Limiting el

screening disability Rehabilitation
- EMS
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sTuNnINeNAaINIsuIntdu Epidemiology of Injury

7

&l

a0

40
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Per cent of total deaths

20

10

Figure 3: Distribution of deaths in the world by sex, 2004
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http'://www.who.int/healthinfo/global_burden_disease/GBD_report_2004update _i)art2.pdf
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Figure 4: Distribution of deaths by leading cause groups, males and females, world, 2004

Cardiovascular diseases
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http://www.who.int/healthinfo/global burden disease/2004 report update/en/index.html
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Figure 16: Projected global deaths for selected causes, 2004-2030
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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 I Ischaemic heart disease
2 Cerebrovascular disease 2  Cerebrovascular disease
3 Lower respiratory infections q Chronic obstructive T
g4  Chronic obstructive pulmonary disease =
pulmonary disease 4  Lower respiratory infections E
5 Diarrhoeal diseases M 5 Road traffic crashes B
6 HNvAIDS | B Trachea, bronchus, lung cancers =
1 Tuberculosis | 1 Diabetes melitus B
8  Trachea, bronchus, lung cancers | 8 Hypertensive heart disease 8
> =, { -3
9  Road iraffic crashes 9 Stomach cancer =
S~
10 Prematurlty and low birth weight 10 HV/ADS u_%
11 Neonatal infections and other 11 Nephritis and nephrosis 5
12 Diabetes melitus 11 Suicide “‘E
13 Malaria 13 Liver cancer é
14 Hypertensive heart disease 14 Colon and rectum cancer =
15  Birth asphyxia and birth trauma 15 Desuphagus cancer &
16 Suicide 16 Homicide %
17 Stomach cancer 1T Alzheimer and other dementias E What:
18 Cirrhosis of the liver 18 Cirrhosis of the liver E E?T, . Jevn &Ll
19 MNephritis and nephrosis 19 Breast cancer z LL‘L{'J qu ansLaTILEu
20 Colon and rectum cancers 20 Tuberculosis £ aenvia
g
22 Homicide &

www.who.int/violence injury prevention/key facts/en/index.html 45



Figure 26: Burden of injuries (DALYs) by external cause, sex and WHO region, 2004
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Nﬂﬂ"lﬁ‘ﬁ'\ﬁ‘%@ﬂ’]%“ﬂ'\ﬂLg‘i.lﬁ‘gﬁ'i.l“ﬁ"la
How Big an Issue is Injury in Thailand?

Proportion of injury, infection and NCD by age, Thailand 2003-2004

100% - —
i

B0% S I

G0%

40% -

20%

0%
-1 14 g8 10-14 15497 18-18 20-24 25-28 30-24 35-39 4044 4540 50-54 55-50 §0-54 g05-58 7O-74 TE-78 B0+ All
B Injury B |nfection ONCD
Source: A report on the Thai national Injury Survey, 2003-2004: and www.tasc-gcipf.org

What/ who :

asnsznatamguaw Iuunanu argiluatne'ls 47


http://www.chula.ac.th/

o [ % a
NANITH1F3ANITUIALAUTESAULTA

[ % [~ 1 o
ARFTIANE ARINITUIALAU A’ 100,000 ﬂ?g“ﬂ']ﬂ‘i' rmummqmemmgumnmﬂuﬂn 'Q’]l,l,‘l,'!ﬂﬁ'l']&lﬂ’]il‘l

Mortality rate per 100,000 population by external cause and age, Thailand 2003-2004

100 -
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~ &0 m Homicide
E— e @ Elecirocution
= g -
= @ Sharp chjects
a 40 A
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= 30 .
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20 - QSurmns
10 - W Falling chject
7 OPoisons
-1 14 5.9 10-14 1517 B Syffacation
What / who

Source: A report on the Thai national Injury Survey, 2003-2004: and www.tasc-gcipf.org 48
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NANI5d159AN15UNALAUSTE AT

Population Severity of injury in Thailand

ARTINITUIALALMINAINTEALAINTULS DENIINE

Injury severity rate per 100,000 population, Thailand 2003-2004

[ .
8 1750 1 = Death
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e
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500 - 4, Seek medical
220 H
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Source: A report on the Thai national Injury Survey, 2003-2004: and www.tasc-gcipf.org
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Disability rate per100,000 population by external cause and age 2003-2004, Thailand
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NANITR1FAANITUIALAUTESAUTIA

Estimated number of injury deaths Estimated number of injury morhidities
in Thailand in Thailand

Injury type Per Year ijhb;?u;m Injury type Per Year T::hbiiigwme;n
RTA 20,731 25 mmutes RTA 359396 1.5 minutes
Drowning 4,327 2 hours Fall 169397 3 minutes
Fall 4.254 2.1 hours Sharp objects 102,369 3 minutes
Suicide 2,956 3 hours Animals 08.045 3 minutes
Homicide 2,611 3.4 hours Burns 38 883 14 minutes
Electrocution 1.893 4.6 hours Assault 20 366 18 minutes
Sharp objects 598 14.6 hours Machine/tools 23.590 22 minutes
Machine/tools 372 1 day Falling object 18.886 28 minutes
Animals 325 L1 days Electrocution 16.840 31 munutes
Burns 183 2 days Poisons 12837 41 minutes
Falling object 156 2.3 days Near drowning 4384 2 hours
Poisons 75 5 days Self Harm 3.856 2 3 hours

Source: A report on the Thai national Injury Survey, 2003-2004: and www.tasc-gcipf.org 51
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Road traffic deaths by s2x and age group, world, 2002
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Source: WHOD Global Burden of Dieasa progct, 2002, Version 1.

Murmber of deaths
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- Injury (Example: Road Traffic [njury)

- Incidence : mananunamsvudmaun ¥ie mananunnmsldauy

" Injury impact

. -fractures, sprains, cuts, contusions,

' and others forms.

- manaiunnmsvudaneon ¥ endeldi 45 umatunnmemssiiieiaimg

i PN ULIRYIBY

Event, Example Vehicle Crash
UAHATUNIN U me”J"])"L! Gl(’])’LifJﬂLiJE] mmmimuu

Taigid 1d5 iy

Exposure to Risk of inj
(High speed driving)
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Road user deaths percentage per country
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http://www.roadsafetyseminar.co.za/ 54



The proportion of RTI according to head injury by hospital discharge status, age and sex from
Injury Surveillance, 1999-2003.

= [~3 o QII o % dl Qi [~ a aa [~ [~3
AruziiluadancidrAyngaaniiluaimpaesniadem@n (Aaflu 80%)aasn1saelunisuiaiuann
soNatpadlEs uazAnilu 30% 1a9iunidy (lddeman) aaenisualduainuatneslas

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
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O % fatal RT injuries that are headinjuries B % non-fatal RT injuries that are head injuries
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Risk factors for motor vehicle crashes / injuries

Age
Gender

Experience

Alcohol

Fatigue
Speed

Vehlcular

of energy
Agent 5%

Volume (mass)

Speed .
Environmental

15%

Long journey

www.pitt.edu/~super1/lecture/lec0231 56



iladadavaasnisunatiuannn1staauu
ANSANENLUL sTuNaInadItns1zriungtuia (Analytic epidemiology)

Risk factors related to

Host

Human behavior
="Excess speeding; 1iu3?
““"Driving under influence of alcohol; Auua
“"Not using safety devices (e.g. helmets, seat belts, child restraints); 13ilad

waavilavAiu

“"Fatigue driving ya9uahaiu T
" Mobile phone use while driving T Tnsdwiidiadanavdiusa e o/ o =
Environment R
_ Road factors &vwiasaniaanAunuy
= Poor road design; enuwinusin‘iinsauladu
=" Lack of pedestrian footpaths ‘lusinetvin A A
= Inadequate traffic calming and signals ‘Lifita3a%1uu1e35135L6aU
=" Inadequate visibility visiAdaid
- Trauma care system /Poor trauma care systemsszuun1sunneantauliia

ati'lna
Agent (Vehicle)
- Mechanical power
- Vehicle designs/condition
= Faulty designs and poor safety features ‘Lifiszuuiusniié 13l qoauﬁg,;‘i’u
“~Poor roadworthiness of vehicle



http://www.google.co.th/imgres?imgurl=http://blogs.dnalc.org/g2conline/2009/11/02/snp-watch-bdnf-and-driving-ability-failed-road-test/wp-content/blogs.dir/4/files/2009/11/car-crash.jpg&imgrefurl=http://blogs.dnalc.org/g2conline/2009/11/02/snp-watch-bdnf-and-driving-ability-failed-road-test/&usg=__47lNhjndRemOmztdAeBH8D887oM=&h=421&w=480&sz=75&hl=th&start=5&zoom=1&um=1&itbs=1&tbnid=b2PUAJZErWiBTM:&tbnh=113&tbnw=129&prev=/images?q=car+crash&um=1&hl=th&sa=N&tbs=isch:1

nan1sAnulszansA WIas TAsan15619 N ldan
a < 4
NFLNANITLNALALAINNNS LD U

e Seat belts : >10 000 lives saved/year (US)
e Speed : for 1 km/hr less, 2-3% less fatal collisions
e Reflectorisation : 50% reduction night-time pedestrian

collisions

White helmets: 45% reduction in conspicuity-related bike
injuries

Alcohol: Designated driver, law enforcement 36- 42%
reduction in Australia

Road design: traffic calming measures, over-bridges, etc 19
—42% reduction in UK




nan1sAnENUszaninInaas Tasanigang i ldan
P—N [~3
N1SLAANITLIALALANNNALADS LA

70-90% of injuries in Thailand are motorcyclists

Use of crash helmets reduces 20-45% of head injuries
among motorcycle riders

Use of daytime running lights reduces crash rate by 10-
29%
Children wearing adult helmets has almost no protection
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Tablel.2 Haddon matrix of factors and phases related to proposed road safety countermeasures for Thailand
Factors

Phase

Human

Vehicle and Equipment

Environment

Pre-crash Crash
prevention

Crash Injury
prevention
during the

crash

Post- Life
crash sustaining

Enforcement, Education
and Campaign
-Speeding

-Alcohol use

-Physical impairment
-Young driver

-Driver license

Compliance with safety
devices
-Use of restrains (helmet,

seat belt)
-Child restrains

Skill of paramedics
-First aid, initial proper
medical treatment
-Rescue skills
-Emergengyxgsponse plan

Vehicle inspecting
program

-Brake system, lighting
system

-Inspection agency
Vehicle standard and
modification,

vehicle visibility
-Reflective material
-Headlight use during
daytime

Vehicle and occupants
safety features

-Restrain system

-Interior (airbags)
-Exterior (crash protection)
Crash compatibility
-Under-run bar( truck)
-Bull bar (pick-up)

Ease of evacuation
-\ehicle-related e.g. door
opening, fuel leakage
-Rescue equipment

Road engineering
program

-Motorcycle lanes
-Accident data base
system

-Traffic control devices
-Black spots remediation
Community-based
approach

-Public participation
-Bottom up approach

Roadside hazard
treatment

-Forgiving road furniture
-Crash barrier

-Crash cushion
-Collapsible facilities

Trauma management
-Rescue work

-EMS

-Accessibility of rescue

team
-Rehabilitation ppéhram




Traditional Approach to Injury Control

1.Education-Safety education

2.Enforcement- Helmet use, safety belt use, speed limited,

not sale alcohol for young adult (<18y)...

3.Environment modification — road side light, No tree

nearby road....
4.Engineering- road, street safety designing

5.EMS (Emergency Medication Service).

6.Empowerment or Community Road Safety Programme
61



Road safety Is a shared Societal
Responsibility

ROAD INJURY

PREVENTION
POLICY
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Road Safety is a Public Health Issue
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Look Johnny! His head is intact!
Always wear a helmet
while cycling!

e,
~ “.‘ . -~

Thin safe Life saf
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