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Abstract

Introduction: Road traffic accident (RTA) is a common cause of pediatric trauma death
and disability, constituting a worldwide loss of financial resources and potential
manpower. This study was designed to determine the causes, prehospital care,
presentation, and injuries that resulted in deaths among pediatric victims of RTA in
Nigeria, and to make suggestions, based on the study data, to reduce RTA deaths.
Methods: This is a retrospective analysis of pediatric RTA presenting to a Nigerian
referral center. The records of all pediatric RTA between January 2006 and December
2010 at the University of Benin Teaching Hospital were analyzed for age, gender, causes
of death, injury, rescue team prehospital treatment, injury to hospital arrival time, clinical
condition on arrival, treatment, duration of hospitalization before death, challenges, and
postmortem findings.

Results: Twenty-six (18%) of 143 pediatric RTA, comprising 18 males and 8 females,
between less than one and 18 (mean 9.3 + 5.2) years of age died. There was no significant
statistical demographic difference observed when 15 (58%) deaths recorded among 67
(46.9%) children involved in motor vehicle accidents were compared with 11 (42%)
involved in 76 (53.1%) motorcycle accidents (P = .31). More severe injuries resulting in
the majority of deaths were associated with alcohol intoxication (P<.0001). Fourteen
(54%) of the deaths were pedestrians, eight of whom were selling wares on the roadside;
six were crossing roads that had no traffic signs or traffic control. Of the eight vehicle
passengers who died, only two wore seat belts or used pediatric car seats, with no sta-
tistical significance compared to those who did not use seat belts or car seats (P=.37).
Four of 14 front seat passengers and four of 32 rear seat passengers died (P=.222). Of
motorcycle passengers, none of those who wore protective crash helmets died, while four died
who were not wearing helmets. Passers-by and sympathizers served as rescuers provided
emergency treatment, and presented the victims between one hour and four days after the
accidents. Head injury in 14 (54%) cases was the most common cause of death.
Conclusion: Pediatric RT'A deaths in this study were due mainly to preventable causes.
There is a need to stress road safety education to children, drivers, the general public
and government policy formulators, and to adopt RTA preventive measures in this region

of Nigeria.
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Introduction

Road traffic accidents (RTA) are a common cause of pediatric trauma death and
disability, constituting a worldwide loss of financial resources as well as a loss of potential
manpower." ™ The majority of RTA are due to preventable causes, and the outcomes for
victims have been reported to be due mainly to availability of timely and appropriate
rescue teams and medical management.4’5 The prevention of RTA has been noted to be
more cost-effective compared to material and resources required for adequate treatment of
victims.® In many developed countries, efforts to reduce RTA incidence and or7ganize
emergency prehospital services have significantly improved outcomes of victims.?

There is an urgent need to educate children, drivers, the general public, and
government policy makers on the consequences of RTA to encourage the adoption of
measures aimed at RTA prevention. This is particularly important in developing
countries, where RTA involving pediatric victims are reported to be common and
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increasing in frequency, and where there is a shortage of facilities
and skilled personnel required for adequate treatment of RTA
victims.® 1% In most developing countries, E)olicy makers are
faced with a lack of data on pediatric RTA.'" Information on
pedestrian accidents is scarce, and this has served as an obstacle
for efforts to reduce these types of trauma.’* Unlike the case with
adult patients,'>'* the factors influencing the occurrence of
pediatric RTA, including the mode of referral and presentation,
and the spectrum of injuries sustained, have not been adequately
reported in the sub-Saharan African subregion.

The objective of this study was to report on the causes of
pediatric RT'A, the prehospital care, the pattern of presentation,
and the spectrum of injuries resulting in pediatric deaths, and
to make suggestions based on the study data that may help
in reducing RTA incidence and enhance the overall survival of

RTA victims.

Methods

This was a five-year retrospective analysis of pediatric RT'A in a
Nigerian referral trauma and pediatric surgical center. The
records of all children involved in RTA over five years (January
2006-December 2010) at the University of Benin Teaching
Hospital were analyzed. The 700-bed hospital, which houses a
Level 1 Trauma Center and a standard pediatric surgical center,
is located in densely populated Benin City in the southern part of
Nigeria. It receives RT'A cases from the city and from other health
care institutions in Edo and neighboring states, from a distance of
up to 350 km. Following Local Ethics Committee approval, the case
files of all pediatric RTA, deaths, and dead on arrival (DOA)
patients were extracted from the Medical Records Department, and
corroborated with records obtained from the pathological day book
of the Pathology Department. Two cases were excluded from the
study, one because the mechanism of injury was not documented,
and one because the case file was not available.

Data collected included age, gender, cause of RTA, mechan-
ism and type of injury, rescue team, injury to hospital arrival time,
mode of referral, clinical condition on arrival, resuscitation and
definitive treatment, duration of hospitalization, challenges and
postmortem findings. Data were entered into Microsoft Office
Excel 2007 (Microsoft Corp, Redmond, Washington USA) and
analyzed as counts, frequency, and percentages. Continuous data
were expressed as mean with standard deviations, and categorical
data were analyzed using the Chi-square test with a P value <.05
regarded as statistically significant. The results were then
tabulated in tables and figures.

Results

A total of 26 children (constituting 18% of 143 pediatric RTA
cases treated during the study) died. Ages ranged from less than
one to 18 years (mean 9.3 = 5.2) and included 18 males and
8 females, with a male to female ratio of 2.3:1. Figure 1 and Table 1
depict the age group involvement in, and deaths following, RTA.
Children in the age group 11-15 years accounted for 46 (32.2%)
of those involved in RTA, while children in the age group 6-10
years accounted for the highest percentage, 10 (38%), of the 26
deaths. As shown in Table 2, 52 (36.4%) of the total pediatric
victims of RTA were pedestrians; 22 (42.3%) were crossing roads
and 30 (57.7%) were selling wares on the side of the road. In
total, 15 (58%) of those who died were involved in automobile
accidents and 11 (42%) were motorcycle accident victims. No
statistical difference was observed when the 15 deaths recorded
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Deaths
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Figure 1. Age distribution of deaths

16-18yrs

among the total 67 (46.9%) children involved in automobile
accidents were compared with the 11 deaths following 76 (53.1%)
motorcycle accidents (P=.31). Seven of those who died from
automobile accidents were pedestrians, while eight were passen-
gers. Similarly, of the 11 who died from motorcycle accidents,
seven were pedestrians and four were passengers. Of the total 14
pedestrian children who died, eight were children selling wares by
the side of the road, while the others were crossing roads that had
no road traffic signs or traffic control.

Among those passengers who died, head-on collision with
another vehicle or stationary object accounted for six deaths,
while rollover of a vehicle due to a burst tire or a pothole was
recorded in seven. Of the total RT'As, 21 children wore seat belts
or were strapped into car seats, while 25 were not restrained. Of
the eight passengers who died, two wore seat belts or were
strapped into car seats, with no statistical significance compared
to those who did not have restraints (P = .37). Four children died
among the 14 front seat passengers, and four among 32 rear seat
passengers (P=.222). Of the motorcycle passengers, none of
those who wore protective crash helmets at the time of accident
died, while four died among those who did not wear helmets.
First responders, transport vehicles and the reasons or payers
for transfer to the study center are depicted in Table 1. There
were no organized emergency prehospital services provided for
study subjects. Sympathizers or passers-by served as rescuers,
providing first aid and taking victims to the study hospital,
mainly via public transport. A significant statistical difference was
observed when deaths among those arriving via public transport
were compared with those arriving via ambulance, police, or road
safety vans (P=.0035). Sympathizers or passers-by reported
some drivers of the vehicles to be under the influence of alcohol,
as the drivers smelled strongly of alcohol at the scene of accident.
Accidents associated with alcohol intoxication resulted in
more severe injuries and accounted for the majority of deaths
(P<.0001).

An average time lag of 18 hours (range one hour to four days)
elapsed between the accidents and presentation. Figure 2 shows
the mode of referral of those who died after they were involved in
the accident. Fourteen (54%) of the dead victims presented
directly from the scene of the accident to the study center
between one and 12 hours after the accident; those who were
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Variables Numbers Percentage Variables Numbers Percentage
Gender Tertiary facility 79 55.2

Male 96 67 Expenses 2 1.4
Female 47 33 Payer for transfer
Age range Accused 8 5.6
1-5yrs 25 17.5 Co-passenger/friends 15 10.5
6-10yrs 29 20.3 Sympathizers/passers-by 100 69.9
11-15yrs 46 32.1 Family 2 1.4
16-18yrs 43 30.1 Road safety officer/police 18 12.6
Iniury site Osifo © 2012 Prehospital and Disaster Medicine
ury Table 1 (continued). Patient profile of Benin pediatric road
Head 21 14.7 traffic accidents in the Center (n = 143)
Skeletal 31 21.7
Multiple soft tissue 47 32.9
1 B Directly
Neck 5 3.5
Private Clinics
Abdomen 29 20.3
B Chemist Shops
Chest 10 7.0

First responder

Accused 8 5.6
Friends 15 10.9
Family 2 1.4
Police 7 4.9
Passers-by 49 32.3
Sympathizers 51 36.7
Road safety officer 11 7.9

Transport vehicle

Taxi 56 39.2
Police/road safety van 19 13.3
Truck 41 28.7
Government ambulance 6 4.2
Private ambulance 3 2.1
Motorbike 10 7

Foot 8 5.6

Reason for transfer

Medico legal case 19 13.3

Nearest facility 43 30.1
Osifo © 2012 Prehospital and Disaster Medicine

Table 1. Patient profile of Benin pediatric road traffic
accidents in the Center (n = 143) (continued)

B Traditional Clinics
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Figure 2. Mode of referral for victims who died

referred from other health care institutions presented much later.
Deaths were more frequently recorded among those referred late,
because they arrived in severe clinical compromise compared to
those who came directly from the accident scene (P<.0001).
Four children were pronounced dead upon arrival, while the
others were hospitalized for between one hour and two weeks
before death. Of the 22 children hospitalized before death,
particularly among those who were referred from other health
care centers, severe clinical compromise due to shock, sepsis, and
multiple organ dysfunction posed challenges.

As depicted in Table 2, analysis of the site and type of injuries
revealed that head injury sustained by 17 children resulted in
14 (54%) of the 26 deaths, and was statistically significant
when compared to other causes of deaths (P<.0001). This was
followed by multiple injuries and skeletal trauma recorded as the
cause of death in eight (31%) cases. Blunt chest and abdominal
trauma was associated with three deaths (12%), and neck injury
with transection of spinal cord at C4 resulted in one (4%) death.
Correlation of clinical with postmortem examinations findings
showed that 13 (including the five motorcycle riders who did not
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Variables Numbers injured Numbers dead Total (%) P-value
Sex
Male 78 18 96 (67)
Female 39 8 47 (33)
Age range
1-5yrs 20 5 25 (17.5)
6-10yrs 19 10 29 (20.3)
11-15yrs 42 4 46 (32.1)
16-18yrs 36 7 43 (30.1)
Injury mode
Motor vehicle 52 15 67 (46.9)
Motorcycle 65 11 76 (53.1) P=0.31
Pedestrian 38 14 52 (36.4)

Type of injury

Skin laceration/abrasion 51 0 51 (35.7)
Multiple blunt trauma 37 2 39 (27.3)
Skull fracture/cerebral injury 3 14 17 (11.9) P < 0.0001
Solid visceral rupture 8 4 12 (8.4)
Fractured long bones 13 2 15 (10.5)
Spinal cord injury 0 1 1(0.7)
Lung/heart contusion 5 3 8 (5.6)
Others
Protective helmet 21 0 21 (14.7)
No protective helmet 34 4 38 (26.6) P=0.21
Front seat 10 4 14 (9.8)
Rear seat 28 4 32 (22.4) P=0.22
Used seatbelt/pediatric chair 19 2 21 (14.7)
No seatbelt/pediatric chair use 19 6 25 (17.5) P=0.37

Transport vehicle

Taxi 43 13 56 (39.2) P =0.0035
Police/road safety van 17 2 19 (13.3)

Truck 31 10 41 (28.7) P =0.0035
Government ambulance 6 0 6 (4.2)

Private ambulance 3 0 3(2.1)

Motorbike 9 1 10 (7.0)

Foot 8 0 8 (5.6)

Osifo © 2012 Prehospital and Disaster Medicine

Table 2. Analysis of the pediatric road traffic accident victims and deaths at Benin City centre in 2006-2010 (n = 143)
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wear protective crash helmets) with head injury had skull fracture,
cerebral contusion/laceration, and intracranial hemorrhage, with
one also herniating the brainstem. Lung and cardiac contusion,
and hemopnuemothorax were findings in three children follow-
ing blunt chest trauma, while splenic and liver laceration resulting
in hemoperitoneum and shocked kidney with acute tubular
necrosis were recorded in four children with multiple and blunt
abdominal trauma. Femoral fracture, which occurred in multiple
injured patients, was the commonest skeletal injury, and resulted
in four deaths.

Discussion
The number of pediatric RTA in this study, the majority of
which were preventable, were consistent with earlier reports
from developing countries.>™*® This study showed that 18% of
mortalities occurred among children referred and managed at
other institutions following the accidents. Although this finding
agreed with results from similar settings in sub-Saharan Africa, it
was high compared to reports from more organized settings
where the reported mortalities among affected children over a
similar duration were lower."*'” The male to female mortality
ratio of 2.3:1, with mean age of 9.3 + 5.2 years, along with
children in age group 6-10 years having the highest mortality
rate, corresponded with other reports in the subregion.g'13 Head
injury, which resulted in 54% of the deaths, is reported as the
leading cause of all adult and pediatric trauma deaths globally.>*
Skull fracture, cerebral contusion and laceration, intracranial
hemorrhage, lung and cardiac contusion, hemopnuemothorax,
splenic and hepatic rupture, femoral fracture, hemorrhagic shock,
and shocked kidney with acute tubular necrosis were clinical and
postmortem findings resulting in mortality, and corresponded
with findings in previous reports in the African subregion.®*'®

Unlike developed countries, many roads in the sub-Saharan
region have no traffic signs, traffic control system, or pedestrian
walkways. As shown in this study, the risk for pediatric road traffic
injury was compounded by underage children who, owing to
financial constraints in their families, sold their wares on the roadside
in order to raise money to pay school fees.>”'® Consequently,
preventable pedestrian accidents were high, and accounted for 54%
of all pediatric RT'A deaths in this study. Moreover, in Nigeria, there
is no legislation against alcohol use in gublic places, while operating
machinery or while driving vehicles.”” Therefore, many accidents
that could have been prevented appeared to be directly influenced by
alcohol intoxication, as many drivers smelled strongly of alcohol at
the scene of accidents. Other significant and contributory factors to
RTA, as also reported in other studies*®'®'® were poorly
maintained roads with unexpected potholes, and vehicles in poor
driving condition with worn-out tires that easily burst. An effective
Vehicle Inspection Officer (VIO) and Federal Road Safety
Commission (FRCS) that ensured road worthiness of vehicles
and enforced safe driving could have hel}ged to prevent some of the
accidents in this and earlier studies.®1%18

The United Nations Decade of Action for Road Safety
2011-2020, co-sponsored by more than 90 countries, aims to save
lives by halting the increasing worldwide trend in road traffic deaths
and injuries..20 The implementation of this resolution in sub-Saharan
Africa could result in reduction of the rate of road traffic deaths. In
Nigeria, the Save Accident Victims Association of Nigeria (SAVAN)
was established as a non-governmental organization (NGO) to
rescue accident victims, provide first aid, and refer patients to the
study trauma center or any other nearby trauma center. In addition,

the organization helps to educate the general public on accident
prevention, and helps train paramedic staff who serves as rescue
teams and provides prehospital treatment to RT'A victims.

The frequency of deaths following motorcycle accidents and
that of automobile accidents (58% versus 42%) was similar to
those reported in earlier studies.”!® A high rate of motorcycle
accidents may be a direct consequence of the use of motorcycles
as a means of public transport in this setting, with the incidence
reported to be lower in regions where motorcycles are not used for
public transportation.*”'®2! Tn many countries, the use of seat
belts and pediatric car seats are required, and children usually are
secured in a car seat in the rear seat while traveling. This has been
reported to reduce the number of deaths by preventing severe,
multiple, and head injuries following RTA.**22 It was observed
in this study that only two older children traveling in vehicle wore
seat belts, and no younger children were strapped into car seats,
with many sitting in the front seat at the time of accident. This
may help explain the many cases of severe multiple injuries and
the high number of head injuries recorded in this and similar
studies in this African subregion.'®* The use of helmets by
motorcycle riders is well established in many countries, and has
been regorted to reduce the severity of head inguries following
crashes.?*?® This, as observed in similar studies'>?° could partly
explain the severity of head injuries reported in this study, as none
of the motorcycle riders or passengers who died wore helmets.

Before inauguration of the SAVAN program, many deaths
after RT'As were related to the lack of organized trauma rescue
teams and emergency prehospital services that are readily
available in other settings.2’7 Children who sustain a wide
spectrum of injuries, including cardiac, cervical spine, and brain
injuries, have been reported to survive in more organized settings
with prompt, adequate, and effective accident rescue teams and
available intensive care units.>?” The rescue, prehospital treat-
ment, and transportation provided by sympathizers and passers-
by in this study may not have been adequate, as these people were
lay public with no facilities or formal training in handling
accident victims. Moreover, poor awareness as to where to
transport victims was a problem, because medical attention was
sought for a majority of the injured children in privately owned
clinics, chemist shops or pharmacies, and even in traditional
African clinics. This resulted in unnecessary delay in presenta-
tion, which led to deaths as also reported by other authors.®%1%
This delay in adequate trauma care allowed time for deterioration
in clinical parameters, and children were referred when they failed
to respond to treatment, arriving at the study center with
irreversible complications.'® This study was undertaken at a
referral center located in a city, and may not reflect the true
incidence, causes and injury severity for pediatric RTA deaths in
all of this African subregion. This is because many RTAs and
deaths occur in remote areas without advanced referral centers,
and to develop a full understanding of the problem of RTA

injuries and deaths requires a prospective nationwide study.

Conclusion

Pediatric RTA deaths in the setting described were due mainly to
preventable causes such as driving on bad roads with no traffic
signs, use of vehicles in poor driving condition, alcoholic
intoxication while driving, placing children in the front seat with
no seat belt or pediatric car seat, and failure by motorcycle riders to
use helmets. Severe multiple, head, cardiac, and solid visceral injuries
led to majority of the deaths. These were compounded by the
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absence of organized rescue teams, inadequate emergency pre-
hospital services, hazardous transportation to the referral center, and
late referral of many victims when irreversible complications set in.

To decrease pediatric RTA deaths and injuries in Nigeria,
government organizations such as the VIO and FRCS should be
reactivated, to remove vehicles in poor driving condition from
the road and ensure road users comply with driving rules. The use
of protective helmets should be made compulsory for all
motorcycle drivers and passengers to reduce severe head injury.
The full implementation, especially in sub-Saharan Africa, of the
United Nations Decade of Action for Road Safety 2011-2020
(A/64/255) and the establishment of SAVAN in African

subregions are advocated. Volunteers should be encouraged to
train as accident rescue team members and paramedics, to provide
first aid to accident victims and refer them appropriately for
definitive treatment. The government should prohibit the use of
alcohol while driving, and offenders should be reported to
appropriate authorities. Efforts should be made by road maintenance
agencies to improve the condition of roads, including placement
of road traffic signs and construction of pedestrian walkways.
Children should be taught how to cross roads, and be prevented
from the roadside sale of wares. Older children should be taught
to use seat belts, and young children should be placed in pediatric
car seats in the rear seat.

References
1. Danseco ER, Miller TR, Spicer RS. Incidence and costs of 1987-1994 childhood
injuries: demographic breakdowns. Pediatrics. 2000;105:E27.

. Pearson J, Stone DH. Pattern of injury mortality by age-group in children aged 0-14
years in Scotland, 2002-2006, and its implication for prevention. BMC Pediatr.
2009;9:26-27.

. Nordberg E. Injuries as a public health problem in sub-Saharan Africa: epidemiology

and prospects for control. East Afr Med J. 2000;77:51-543.

Zargar M, Sayyar RB, Shadman M, Kaviani A, Tarighi P. Pediatric transport related

injuries in Tehran: the necessity of implementation of injury prevention protocols.

Injury. 2003;34:820-824.

. Roudsari BS, Shadman M, Ghodsi M. Childhood trauma fatality and resource
allocation in injury control programs in a developing country. BMC Public Health.
2006;6:117-118.

. Diamond IR, Parkin PC, Wales PW, et al. Preventable pediatric trauma

deaths in Ontario: a comparative population-based study. J. Trauma. 2009;66:

1189-1195.

Durkin MS, Laraque D, Lubman I, Barlow B. Epidemiology and prevention of road

traffic injuries to urban children and adolescents. Pediatrics. 1999;103:E74.

. Asogwa SE. Road traffic accident in Nigeria: a review and a reappraisal. Accid Anal
Prev. 1992;24:149-195.

. Bombom LS, Edino MO. Road profiling of traffic accidents in Jos, Nigeria, 1995-
1999. Int J Inj Saf Promot. 2009;18:169-174.

10. El-Sadiq M, Norman JN, Lloyd OL, Romilly P, Bener A. Road traffic accidents in
the United Arab Emirates: trends of morbidity and mortality during 1997-1998.
Accid Anal Prev. 2002;34:465-476.

11. Al-Shammari N, Bendak S, Al-Gadhi S. In-depth analysis of pedestrian crashes in
Riyadh. Traffic Inj Prev. 2009;10:552-559.

12. Siram S, Oyetunji TA, Khoury AL, et al. Pediatric trauma at an adult trauma center.
J Natl Med Assoc. 2010;102:692-695.

13. Roudsari BS, Sharzei K, Zargar M. Sex and age distribution in transport-related
injuries in Tehran. Accid Anal Prev. 2004;36:391-398.

|38

w

b

w

[=}

N

o

Nel

14. Naci H, Chisholm D, Baker TD. Distribution of road traffic deaths by road user
group: a global comparison. Inj Prev. 2009;5:55-59.

15. Kong LB, Lekawa M, Nayarro RA, McGrath J, Cohen M, Margulies DR. Pedestrian-
motor vehicle trauma: an analysis of injury profiles by age. J Am Coll Surg. 1996;182:17-23.

16. Santamarina-Rubio E, Perez K, Ricarti I, Arroyo A, Castella J, Borreli C. Injury
profiles of road traffic deaths. Accid Anal Prev. 2007;39:1-5.

17. Miller B, Baig M, Hayes ], Elton S. Injury outcomes in children following
automobile, motorcycle, and all-terrain vehicle accidents: an institutional review.
J Neurosurg. 2006;105:182-186.

18. Solagberu BA, Ofoegbu CK, Nasir AA, Ogundipe OK, Adekanye AO, Abdur-
Rahman LO. Motorcycle injuries in a developing country and the vulnerability of
riders, passengers, and pedestrians. Inj Prev. 2006;12:266-268.

19. Bernard C, Gupta A. Black African children and the child protection system. Briz |
Soc Work. 2006;7:239-251.

20. WHO Decade of Action for Road Safety 2011-2020 (A/64/255). http://www.
who.int/roadsafety/decade_of_action/en/index.html. Accessed August 23, 2011.

21. Markogiannakis H, Sanidas E, Messaris E, ez al. Motor vehicle trauma: analysis of
injury profiles by road-user category. Emerg Med J. 2006;23:27-31.

22. Bener A, Abu-Zidan FM, Bensiali AK, Al-Mulla AA, Jadaan KS. Strategy to
improve road safety in developing countries. Saudi Med J. 2003;24:603-608.

23. Odebode TO, Abubakar AM. Childhood head injury: causes, outcome and outcome
predictors. A Nigerian perspective. Paediatr Surg Int. 2004;20:348-352.

24. Lin MR, Hwang HF, Kuo NW. Crash severity, injury patterns, and helmet use in
adolescent motorcycle riders. J Trauma. 2001;50:24-30.

25. Liu BC, Iyers R, Norton R, Boufous S, Blow S, Lo SK. Helmets for preventing
injury in motorcycle riders. Cochrane Database Syst Rev. 2008;23:CD004333.

26. Adogu OU, Ilika AL. Knowledge of and attitude towards road traffic codes among
commercial motorcycle riders in Anambra State. Niger Postgrad Med J. 2006;13:297-300.

27. Calleja AE, Delgado AR, Elias PJ, Sainz SA, Gonzalez EA, Esteban IJA. Our
experience in the poly-traumatized pediatric patients with criteria for admission into
the ICU. Cir Pediatr. 2010;23:107-110.

April 2012

https://doi.org/10.1017/51049023X12000465 Published online by Cambridge University Press

Prehospital and Disaster Medicine


https://doi.org/10.1017/S1049023X12000465

