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[bookmark: _Hlk57747197]Table 9 Haddon’s Matrix analysis risk factors of injuries from the 25 events of in-depth road traffic investigations
	Event phases
	Influencing factors of injuries

	
	Human
	Vehicle 
	Environment

	
	
	
	Physical 
	Social-economic 

	Pre-event
	Driver
- Speeding (Event 1, 4, 5, 6, 9, 10, 11, 12, 13, 14, 15, 16, 17, 20, 21, 22, 24, 25)
- Drowsy (fatigue, usually driving time, night driving, long-distance driving) (Event 2, 5, 6, 9, 10, 11, 15, 17, 19, 24)
- Decision (try to avoid pedestrian suddenly, sudden change of lane, suddenly braked)
(Event 1, 3, 7, 8, 12, 20, 21)
- Inexperience (not regular vehicle), Lack of ambulance driving training, unlicensed driving, more frequent accidents, downhill braking, brake immediately) (Event 3, 5, 7, 8, 11, 12, 14, 18, 21, 23, 24)
- Driver’s health (type 2 diabetes) (Event 19)
- Used alcohol/drug (Event 17, 19)
[bookmark: _Hlk53758744]- Distracted driving (two small children sat next to the driver, impaired shoes, bent down to pick up things) (Event 10, 23, 24)
[bookmark: _Hlk53758630]- Traffic behavior/skill (not enough distance between vehicle, drive on the right of way, driving with one hand, slow down a car with gears when speeding) (Event 9, 13, 20, 21, 25)
Pedestrian
- Elder Walk on road (Event 1)
	Car
[bookmark: _Hlk53758093]- Overloaded (Event 2, 5, 10) 
- Mismatches tires (tires age) (Event 10)
- Second hand car/no car insurance, no car tax (Event 9)
Pick up
- Overloaded (Event 2, 3, 4, 13, 18, 23, 25) 
- Modifications (for public songthaew, school songthaew, private transportation, platform at rear pickup) (Event 11, 13, 17, 18, 19, 25) 
- Mismatches tires (tires age) (Event 11, 13, 18)
- Vehicles older than 20 years (Event 17)
- No car insurance, no car tax (Event 13, 17)
Ambulance
- Modifications (the radio wire leant across the drink holder in front of the console) (Event 24) 
Bus
- Overloaded (Event 7) 
- Not available (in repair) (Event 7)
- Tire no tread
(Event 1)
- Out of control (Event 1)
Truck
- Overloaded (Event 15) 
- Out of control (Event 3)

	- Drenched road/Slippery road (Event 3, 4, 20, 22)
- Two-lane road (Event 1, 2)
- Four-land no road medians (Event 10)
- Road surface (Event 22)
- Dim lighting condition, no traffic lights (Event 1, 6, 9, 15, 16, 24)
- No guard rails (Event 3, 5, 9, 10, 14, 15)
- Different road curb
(Event 1, 2, 18)
[bookmark: _Hlk53325741]- Fixed objects in safety zone (trees, cement drainage pipe, utility poles)
(Event 1, 3, 4, 6, 9, 10, 11, 13, 14, 16, 17, 18, 22, 24, 25)
- No shoulder line demarcations (Event 2) 
- Traffic mix (entrance school, U-turn, end of curve road,) (Event 3, 12)
- Mixed horizontal and vertical curves Event 4)
- Downhill (Event 7)
- The branches obscured the vision (Event 8, 12)

	- Accident black spot in this area (Event 4, 6, 9, 11, 12, 13, 17, 20, 21, 22, 24, 25)
- Lack of pedestrian facilities (footpath, pedestrian crossing, overpass) (Event 1, 3, 12)
- No traffic signs
(Event 1, 3, 7, 10, 11, 13, 21, 24, 25)
- a community (house, buying food, funeral on the roadside)
Event 1, 20)
- School zone (Street food vendors, students, vehicle parking) (Event 3)
- Roadside market (Event 12)
- Main road to Malaysia (Event 3)
- Many heavy vehicles pass (Incident 3)
- Road under construction (Event 21)
- Renting a bus for excursions (Event 7, 21) 


	Event
	Driver 
[bookmark: _Hlk53602758]- Non use of seat belt (hit other objects in vehicle, ejected from vehicle) (Event 2, 3, 6, 11, 13, 17, 18, 21, 23)
- Used seat belt wrong position (Event 2)
- No warning sign (Event 3)
- Hit other objects in vehicle (Event 14, 15, 16, 20, 22)
Passenger
- Not use of seat belt (dislodged from seat, hit other objects in vehicle, ejected from vehicle) (Event 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 21, 22, 24, 25)
- Sat in the spec-cab and rear of pickup (Event 2, 3, 4, 13, 17, 18, 19, 23, 25)
- Sat in a third bench in the middle of seating area (Event 3)
- Stood on rear platform (Event 3)
[bookmark: _Hlk53603453]- No self-defense (dislodged from seat, ejected from vehicle) (Event 1, 2, 3, 5, 6, 7, 8, 9, 10, 12, 13, 14, 16, 17, 18, 19, 21, 23, 24, 25)
- Ejected from cargo (Event 1, 2, 3, 4, 6, 10, 11, 13, 15, 17, 22, 23, 24, 25)
- Jump from vehicle (Event 3) 
- Children sat near side winder and sat in front of vehicle (Event 5, 10)
- Many passengers (Event 2, 3, 4, 5, 7, 10, 13, 18, 23, 25)
- The helmet slips from the head (Event 20)
Pedestrian
- Elder Walk on road (Event 1)
- People walk on the median strip on the road (include children) (Event 12)
- Walked and stood on shoulder of road (Event 3)
	- Vehicles without occupant restraints (seat belts, child restraint, air bag)
(Event 2, 3, 4, 5, 6, 7, 10, 13, 17, 18, 19, 23, 25)
Motorcycle
- Head-on crash (Event 20)
Car
- Head-on crash (Event 5, 9,)
- Sideswipe accident (Event 10, 23)
- Structural damage, (Event 5, 9, 10, 14, 16, 23)
- No child seat belts (Event 5, 10)
- No air bag (Event 16)
Pick up
- Head-on crash (Event 2, 13, 17, 18, 19)
- Fell down and rolled over (Event 2)
- Rolled over and overturned (Event 2. 11, 23, 25)
- Rear impact (Event 3)
- Structural damage, (Event 11, 13, 17, 18, 19, 20, 23, 25)
[bookmark: _Hlk53603666]- No occupants safety (airbags, seat belts, cargo safety) (Event 2, 3, 4, 11, 13, 17, 18, 19, 23, 25)
- Non-working seat belt in the front seat (Event 2)
- Seat not fixed (bench seats) (Event 3, 13, 18, 25)
Ambulance
- Rear impact with car, truck (Event 12, 24)
- Sideswipe accident (Event 8)
- Structural damage, (Event 24)
- Rolled over (Event 24)
Van
- No child seat belts (Event 6)
- Overturned Event 6)
- Structural damage, (Event 6, 22)
- Seat belt not fixed (Event 22)
Bus
- Rear impact with bus (Event 21)
- Overturned (Event 1, 7)
- Seats dropped (Event 1, 7)
- Frame damage (Incident 1, 7)
- No seat belt (Event 7)
Truck
- Structural damage, (Event 15)
	- The body impacted ground (Event 1, 2, 3, 4, 6, 10, 11, 12, 17, 25)
- The body impacted the fixed objects (Event 25)
- Crashed into trees (Event 1, 3, 4, 5, 9, 11, 12, 13, 14, 16, 17, 18, 22, 24, 25)
- Crashed into other fixed objects (utility pole, kilometer pillar, pedestrian bridge (Event 10, 14, 15, 17, 19, 25)
- Flipped over to the floor (Event 2) 
- Median barrier could not stop vehicle (Event 5, 23)
- Dusty road (Event 21)

	- No light sign on roadside
(Event 1)
- During school closing times: (Event 3)
- School zone (Event 3, 15)
- Community zone (Event 1, 20, 21)
- Market zone (Event 12)



	Post-event
	- No one trained in first aid on scene/first aids on scene bystander (Event 2, 4, 6, 7, 9, 10, 11, 13, 14, 16, 18, 20, 21, 23, 24) 
 - Delayed call to EMS/un available/No contact (Event 2, 3, 5, 9, 10, 11, 13, 14, 16, 18, 20, 23, 24)
- Delayed first aids of paramedics (Event 6, 10, 13)
-  no emergency response plan/delay emergency response plan (Event 4, 7, 18, 23)

	Sidecar
- Over the body (Event 2)
Car
- Burn in car (Event 5, 9, 14)
- Stuck in vehicle
(Event 5, 10, 14)
- Over the body’s pedestrian (Event 12)
Pick up
- Over the body (Event 2, 4) 
- Stuck in vehicle
(Event 11, 13, 15, 25)
- Burn in car (Event 11)
Ambulance
- Burn in car (Event 24)
- Stuck in vehicle
(Event 24)
Van
- Stuck in vehicle
(Event 6, 17, 22)
- Seat over the body
(Event 6,)
Bus
- Stuck in vehicle
(Event 1, 21)
- Door obstructed (Event 7) 
Truck
- Stuck in vehicle
(Event 15)
	Ease of access
- Difficult to access and evacuate victims (traffic jam, crowd) (Event 3, 10, 12, 15, 17, 18, 19, 21, 22, 23, 25)
- Accident redundant (Event 22)
	[bookmark: _Hlk53779660]- lacked of slitting equipment (Event 1, 15)
- No coordination between EMS center and local team (Event 3, 6, 7, 8, 17, 21, 25)
- EMS team not registered (Event 3)
- Unclear notification to EMS center and local team (Event 4, 23)
- Confused information between EMS center and local team (Event 4)
- Poor coordination between hospital and ambulance (Incident 4, 7, 8, 18, 21)
- Lack of communication device in ambulance (Incident 4, 8, 21)
- No incident commander on scene (Event 7, 23) 



