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Traffic Safety
for Children or Adults?

Adisak Plitponkarnpim, MD, MPH
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> Introduction

= Riding motorcycles is a popular transportation
among children and their families in many

countries in South-East Asia region

= Motorcycle is the most common vehicle involved
in transport-related injuries in many countries in

the South-East Asia region




= Motorcycle is defined as all types and all classes of
motorized two-wheelers

= Motorcycle driver is any person who operates
motorcycle only

= Motorcycle passenger is a pillion passenger




»— Genera

There are 1,728 millions people (25.6% of the

world's population) in SEA countries

534 millions Children aged <15 years, more than
1/4 of all children in the world (28.9%)




Country information

11 country members of WHO-South-East Asia Region and selected
countries from some high-income countries, 2007-2009
Irg];ir;t mortality Life expectancgcat birth (years) Number of Population
Both sex M Total Children (%)
combined aged
Countries <15
Bangladesh 59 65.9 65 154,037,902 54,003,001 35.1
Bhutan* 49.4 63.5 61.8 672,425 209959 31.2
India 30.2 63.5 62.1 1,147,995,898 361,406,793 31.5
Indonesia 30 68.6 66.7 237,512,355 67,518,333 28.4
Korea (DPR) 51.3 67.3 65.1 22,565,347 4,880,077 21.6
Maldives* 29.5 73.1 69.8 298,968 93,796 34.4
Myanmar* 47.6 62.1 959 57,370,713 18,527,803 32.3
Nepal* 47.5 66.6 65.9 22,736,934 8,948,587 39.4
Sri Lanka 18.6 73.9 70.2 21,128,773 5,091,599 24.1
Thailand* 17.6 73.2 71 63,121,000 13,635,000 21.6
Timor-Leste 40.7 60.8 60 1,108,777 389,691 35.1
All SEA 1,728,549,092 534,704,639  30.9
Countries
World ¢ 40.9 67.6 65.4 6,750,062,000 1,847,488,000  27.4
Sweden 2.8 80.9 78.6 9,045,389 1,448,967 16
Australia 4.8 81.5 79.3 21,007,310 3,941,153 18.8
Japan 2.8 82.7 78.8 127,288,416 17,387,068 13.7




Figure 1 Distribution of global child injury deaths by cause,
0-17 years, World, 2004

Other unintentional®

Road traffic injuries
31.1%

22.3%

Drowning

War 16.8%

2.3%
Self-inflicted injuries

4.4%
/ Fire-related burns
/o 9.1%

Homicide  Poisoning  Falls
5.8% 3.9% 4.2%

@ “Other unintentional” includes cateqgories such as smothering, asphyxiation, choking,
animal and venomous bites, hypothermia and hyperthermia as well as natural disasters.

Source: WHO (2008), Global Burden of Disease: 2004 update.




Figure 3 Top 10 causes of death in children aged less
than 15 years

Death certificates 2006, Thailand
Mortality tabulation list 3, ICD-10 WHO Geneva

Digestive system K00-K92 [

Proportion of severely injured, 2005 ?
Circulatory system 100-199 [ | « Transport injuries 39.2%
» Falls 27.6%
Nervous system G00-G98  Inanimate forces 16.4%
Neoplasms C00-D48 -
. . 1
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Respiratory system J00-J98 [N * Drowning 11.5
* Transport injuries 5.5
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Source: Death certificates, Bureau of Health Policy and Strategy, Ministry of Public Health, Thailand 1
National Injury Surveillance System, Bureau of Epidemiology, Ministry of Public Health 2
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~ Motorcycle-related injury to chlldren

National Survey

* Thailand cross-sectional national community survey was

conducted between September 2003 and April 2004 with
sample size of 100,179 households, covered 389,531
persons, 85% transport injury deaths in children aged
10-17 years were motorcycle riders and drivers




Transport injury In children aged <15 years,
by types of injured children, Thailand 2005

) 1.3%
Pedestrians 13.0%

Motorcycle 58.7%
Pick up 27.5
Sedan 5.3
Truck 3.0

= Pedestrians

4,162 44.2%

Drivers Passengers

Motorcycle 69.7%
Bicycle 29.7%
Pick up 0.3%

= Passengers
Motorcycle 68%
Pick up 12.3%

41.6% Bicycle 9.3%
Sedan 2%

Source: 28 sentinel hospitals, National Injury Surveillance System,
Bureau of Epidemiology, Ministry of Public Heal, Thailand 2005.



| Number and proportion of vehicles involved transport injuries‘ﬁ

(passengers and drivers) in children aged under 15 years,

-

Thailand 2002, 2007
No.
7,000 -
2002 m 2007
6,000 - 69.7%
5,000 -
4,000 -
64.9%
3,000 -
2,000 -
17.7%
0]
1,000 20%
8.6% 6.4% 6.60, _ 0-2%
0- ]
2, 3 Wheeler Motorcycle Pick-up/Van Others
Sources : National Injury Surveillance System, Epidemiology Division,
Ministry of Public Health, Thailand 2002 (26 hosp.), 2007 (29 hosp.)



Number of child motorcycle drivers injuries-related
transport accidents, by age, Thailand 2001, 2005

No
1,200 - |
—— Bicycle driver, 2001 —#— MC driver, 2001
1,000 4 - A - Bicycle driver, 2005 - W - MC driver, 2005 '
800 - "
600 - -
400 - '
500 - youngest MC drivers e /
------ R ey Vel
Age (years) _ —_= . _ - > — —
0 e —u._ JTV | | _ﬂ_‘v--F-" Pl ’I- | | | |

<1 1 2 3 4 ) 6 7 8 9 10 11 12 13 14

Source: Sentinel hospitals, National Injury Surveillance System, Bureau of
Epidemiology, Ministry of Public Heal, Thailand 2001 (24 hosp.) and 2005 (28 hosp)




Figure 3 Proportion of registered vehicles

Thailand 1989-2008
27,198,050 registered vehicles in 2008

100%
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M Motorcycle "1 Pick-up and Van I Other

Source: Department of Land Transportation, Ministry of Transport, Thailand 2008
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=N otorcycle related injury to children

» Motorcycles are extremely dangerous
» Two thirds of motorcycle injuries were male (68%)

» Thailand is only a countries in SEA region which is a
number of vehicles and motorcycles higher than number
of children, with 1,995 registered vehicle/1,000 children
and 1,302 registered motorcycles/1,000 children) while
others countries 10-555 registered vehicle/1,000 children

and 0.3-335 registered motorcycles/1,000 children)
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(without a license)

* Thailand, according to the child injury surveillance report
1995 (4 sentinel hospitals, 3,440 injured children aged <15
years from Transport injuries), it has reported the young
motorcycle drivers aged less than 10 years injured from
road traffic injuries since 1995. The report “Child injuries in
Thailand: Severe injury in children under 15 years old,

2004, 2005 has confirmed that the youngest child injured
motorcycle driver was 7 years old
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12 years old driver !
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“‘“ﬁﬁ/smal Growth: Head mass

* Infant’s head comprises 30% of body weight while the
adolescent’s head is only 6%

* Infant’s head is 1/4 the total height, while an
adolescent’s head is 1/7 the total height.




Neck muscles

* Infant neck muscles are not well developed so most
infants cannot hold up their heads until about three
months.




* The relatively large head may particularly affect neck

loads, as a |
supported |

* This may a

arger proportion of mass is being
by a smaller structure (Klinich KD, 1996).

low more cervical spine injuries if not

properly supported.

Klinich KD, S. R. (1996). TECHNIQUES FOR DEVELOPING CHILD DUMMY
PROTECTION REFERENCE VALUES. Child protective team .
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Natural neck pivot

* About 60-70% of pediatric cervical fractures occur at
C1 or C2, compared to about 16% of adult cervical

spine fractures (Brown RL, Brunn MA, Garcia VF, 2001) (Oluigbo
CO, Gan YC, Sgouros S, et al., 2008)

* This occurs because the natural neck pivot of
children is at C2 or C3, while in adults it occurs near
Co.

*Brown RL, B. M. (2001). Cervical spine injuries in children: a review of 103
patients treated consecutively at a level 1 pediatric trauma center. J Pediatr Surg,
36, 1107-14.

*Oluigbo CO, G. Y. (2008). Pattern, management and outcome of cervical spine
injuries associated with head injuries in paediatric patients. Childs Nerv Syst , 24,

87-92.
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Toddlers: Cognitive Immaturity

* Toddlers are more mobile and coupled with
increasing curiosity about the environment so they
could quickly be in a danger.

* Owing to their cognitive immaturity, toddlers and
preschool children are often impulsive and may
frequently be unable to judge accurately the level of
safety in situations.
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Parental role

» Parents need to supervise the child at
all times.

* Parents and caretakers need to take
responsibility for managing the risks to
children when travelling on
motorcycle.
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“leg “and foot entrapment

An 1 mo old boy hold by his mother aspy
MC passengers while his father was a
driver. The baby was covered by a thin
blanket of which the end, at the baby feet,
was spun and turned up.

Suddenly, the end of the blanket was
free and dropped down. Then it was spun

around the wheel core (between wheel i s A5 Tan T e wiby wnerhe i
: GnwAy vt i urg 1 asy Meud i aum s
SPOke and chain ﬁ'ame)- The baby was i e gn e Tiudh Arina diluan agludanan

AR 1I UM T8,

pulled down and his feet and leg were
entrapped to that space and also crushed
by wheel spoke. He was amputated at the
scene by the EMS and referred to the
hospital.




MOTORBIKE SAFETY &
CHILDREN AS PILLION




gomg to invest for research?

» Using motor-tricycle as a safer mode for infants,
toddlers, and preschoolers (age <6 years, or weight<
18 Kg, or their feet can’t reach footrests)

Need a stronger passenger room

. with restraint system

Need a stronger
passenger room with
restraint system




“"'“'"“”'”Infant/chlld sling or Kangaroo care for fall
prevention in a young pillion
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Motorcycle safety: a c
passenger

* The study of accident involved motorcycle
in Thailand found that 9% of passengers
were below the age of 10 years, and about
44% were 11 to 20 years.

Kasantikul V. (2001). Motorcycle accident causation and identification of countermeasures in Thailand,
volumell: upcountry study. Chulalongkorn University, Bangkok.
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passenger

* Safe passengers need all available safety devices which
are appropriate for age and have been proved to
decrease injuries.

- These include ) 'f‘“ crash helmet
e Footpegs or foot rest K s :;)‘ long arm shirt
tt ’ ong arm sni
e Crash helmet n j
e Clothing 19 4
 Eochic R
| .'
footpeos or- U2
:i:\..




“2 1” Immaturity and Inexperience

Immaturity means the driver is too young to control
high speed vehicles or motorcycles.

Lack of experience means the teenage driver is less
able to detect and respond to traffic hazards.

Immaturity is a more important influential factor in
serious crashes.

Meanwhile lacking of experience appears to play a
role for minor crashes.
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* Physical development:
e Motor, visual motor perception and coordination
e Cognitive elements

The study of young car drivers in the Unites States
shows that the crash rate for 17 year olds is 50%
higher than that for 18 year olds, and the rate for 16
year olds is two and a half times higher than that for
18 year olds, even though 18 year olds have a higher
crash rate than any older age. (Williams AF, 1998)

Williams AF. (1998). Risky driving behavior among adolescents. In R.Jessor, New perspectives on
adolescent risk behavior. New York: Cambridge University Press.
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*Driving education and trai

program

* The findings of study in Thailand clearly showed a
major problem regarding the lack of appropriate
training for motorcycle riders. (Kasantikul V, 2001)

1111

n

* All too often, training by family or friends amounts to
instruction in how to operate the throttle, clutch, gear
shifter and brakes, but very little or no training on
defensive riding strategies, proper braking, collision
avoidance skills, etc.

* Most riders lack proper training in defensive riding
strategies and accident prevention.
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The mechanisms of decreasing crash rates by

driving education and training programs

* The mechanisms of decreasing crash rates in young
novice drivers by driving education and training
programs are

e increasing driving experiences

 delaying the onset of driving by postponing the age to
be more maturity

e keeping people out of higher risk driving situations
while they learn and accumulate experience

e increasing sensitivity in detecting impair drivers, such
as severe ADHD, for full driving license prohibition




¢ It is unlikely that safer driving by young teenagers is the
main reason for decreased crash rates seen with GDL.

* Between 1993 and 2003, the percentage of 16-year-olds
who became licensed decreased by 26%, and there was a

13% decrease for 17-year-olds and a 5% decrease for 18-
year-olds.(Williams AF, Ferguson SA, Wells JK, 2005)

* Over the same 10-year period, the likelihood that a 16-
year-old license holder would be involved in a fatal crash
remained unchanged (73-74 crashes per 100 0oo license

holders).

* Fatal crash rates per licensed driver were also unchanged
for older teenaged drivers.
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"New driving education, s

training programs

* Design new driving education, skill training
programs which are able to increase knowledge in
safe driving, hazard perception and management.

* These programs may be different for each specific age
group, such as the age group of 13 to 15 years, and 16
to 18 years)
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"New driving license permission

system for young

* Design a new driving license permission system for young
motorcyclist and research for its efficacy and effectiveness.

* The new driving license permission system must be able to
make all driving by the novice young drivers to be

e supervised during the first highest risk period (especially in
the first few months of driving),

e limited for the high risk situations (no driving on high way,
no passenger, night time curfew),

e decreased interest and delayed onset of driving to be more
maturity.

e The supervised and limited criteria should be more serious
for younger age groups, such as more serious criteria in the
age group of 13 to 15 years than 16 to 18 years.
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