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Abstract

Background: The current increase in the use of motorcyclesigeib has been associated with an increased imoéde
rate of motorcycle road traffic accidents (MRTA8$Jode of involvement in MRTA differs; either as Pstt@an,
Motorcyclist or as Passenger or Pillion ridaim and Objectives. To determine the prevalence of MRTA, mode of
participation and the types and severities of iBpirsustained by all those involvelllaterial and Method: A
prospective, hospital-based descriptive study veaslected between September 2005 and June 200&hl&lgatients
that presented to the Emergency Department werallethras subjects. Data was recorded in a struttteeording
schedule and analyzed using SPSS 11. Proportions determined and statistics presented in talitesults: There
were 72 riders (46.2%), 54passengers (34.6%) angeRi@strians (19.2%) seen during the study pefiddTA
incidence rate was 49.5%. The mean age was 34.38-1@ars and students were most affected (21.3%fdy-six
patients (42.3%) each had injuries involving ond amo body regions while 21 patients (13.5%) hgdrias involving
three body regions. The most frequent injury seéyegore (ISS) was four (17.9%). ISS vedsin 102 patients (65.4%).
Passengers were more likely to have ISS <5 compaitdriders and pedestrians. Injury to the leftesoccurred in
82.1% of the victimsConclusion: Though injury pattern differs by mode of participat injury severity was almost the
same. More injuries occurred on the left side ef lody and more passengers are likely to be injoredommercial

motorcycles.
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I ntroduction

Road traffic accident (RTA) can be referred to as
accident on a public highway where at least onthef
traffic elements was moving [1]. A motorcycle is
defined as a two wheeled vehicle, resembling ayeav
bicycle, powered by an engine mounted between the
wheels. One of the first commercial design, interna
combustion motorcycle was manufactured in Germany
in 1885[2].

Road traffic injuries (RTI) are a major cause oferny,
disability and death globally, with a disproportda
number occurring in developing countries [3]. Based
estimates that are at best conservative, Nigeria is
country with a serious and growing road crash pnubl

which is among the worst in the world [3]. Deattanf
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RTI outnumber those recorded from many diseases of
importance such as pneumonia, meningitis, tubescilo
and tetanus [4]. The World Health Organisation (WHO
has estimated many more childhood deaths from road
crashes than from Human Immunodeficiency Virus
(HIV) infection, although the prominence of
communicable diseases in West Africa masks this
relative epidemiologic significance of road traffic
injuries [5].

World Health Day 2004, held on April 7, 2004 focdse
on road traffic injuries and measures to preveertrth
One of such measures is to encourage the enfor¢cemen
of road safety laws and preventive measures [6grdh
has been an increase in the use of motorcycles in
Nigeria over the last 10 years. With this incre@sase

is a corresponding increase in motorcycle roadidraf
accidents (MRTAs), some resulting in injuries which
are disabling and others, in fatal injuries.
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The study site, Bowen University Teaching Hospital,
Ogbomoso is situated on a Trunk A road and caters f
many road traffic accident victims, some of thewnir
motorcycle road traffic accidents. A review of the
centre’s record for prevalence rate of MRTAs showaed
rise: rate of 10% in early 2004, higher than a m@te
6.4% obtained in the same hospital in 1998 [7]. A
guestion that needed to be asked was if the presale
of MRTAs was really rising and the pattern of ings
sustained either as a Pedestrian, Motorcyclistsoa a
Passenger or Pillion rider. In order to ensure aonity
with world-wide standards of injury description, a
standardised injury scoring and classification eyst
the Abbreviated Injury Scale (Al$),8] was used. This
scale is the basis of most anatomic measures wifyinj
severity.

Study Area

Ogbomoso is a town in South-western Nigeria. fns
inter-religious town situated about 100km north of
Ibadan, the capital of Oyo state, Nigeria. It isdmap

of 5 local government areas, with a projected
population of five hundred and fifty five thousand,
seven hundred and sixteen (555,716) [9]. Farming is
prominent occupation with the motorcycle being a
common mode of transportation. There are also many
artisans, traders and civil servants living in déinea.

Baptist Medical Centre (now Bowen University
Teaching Hospital, Ogbomoso) is a two hundred (200)
bed mission hospital, founded in 1907. It provides
primary, secondary and tertiary health care sesvice

Ethical Consideration and Clearance

Before the study commenced, ethical clearance was
sought and obtained from the sub-committee on the
ethics of human experimentation of Bowen University
Teaching Hospital, Ogbomoso. Written consents were
obtained from all patients with the understandingt t
their choice to be or not to be part of the studly mot
affect the quality of the care they were given.the
case of unconscious patients and children, consast
sought from relatives or guardians.

Material and M ethod

A prospective, hospital-based descriptive study was
conducted between September 2005 and June 2006. All
patients that presented to the Emergency Departatent
the Bowen University Teaching Hospital, Ogbomoso
after being involved in motorcycle road traffic &t
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and that consented to be part of the study weralledr

as subjects. Patients withholding consent to bé qfar
thestudy, unconscious patients without credible eye
witness account of the accident, subjects brought i
dead and victims of other forms of road trafficideats
were excluded from the study.

Data collected were recorded in a structured reogrd
schedule and included: Name, age, sex, date ardafim
accident and presentation, mode of involvementthad

use of motorcycle either for commercial or privase.

In the cases of children and comatose patients,
information was obtained from parents, guardians,
relatives or eye witnesses as the case may be. When
necessary, information supplied by the police and/o
Federal Road Safety Corps officials was used.

Upon arrival to our emergency department, the ptie
were fully examined and type(s) of injury and body
part(s) injured determined. For all patients, the
severities of their injuries were also determinesihg
the Injury Severity Score (ISS).

The ISS was calculated by following injury desdapt
classification and grading as found in the Abbrada
Injury Scale (AIS) Dictionary, 1990 Revision (AI®P
[5,8]. In the AIS dictionary, the body is divideotd six
body regions i.e.

1. Head and Neck region - includes injuries to the
brain, skull and cervical spine.

2. Face region- includes injuries to the mouth,
ears, eyes, nose and facial bones.

3. Chest region - including injuries to internal
organs like diaphragm, and structures of the rib
cage and thoracic spine.

4. Abdominal and Pelvic cavity content region -
including injuries to internal organs and
lumber spine.

5. Extremities/ pelvic girdle /shoulder girdle
region — includes sprains, fractures,
dislocations, and amputations, except for the
spinal column, skull and rib cage.

6. External region Injuries - including lacerations,
contusions, abrasions, and burns, independent
of their location on the body surface.

In the AIS, injuries were described and ranked on a
scale of 1 to 6, with 1 being minor, 2 moderate, 3
serious, 4 severe, 5 critical and 6 an un-survi¥abl
injury. These represented the threat to life ohdajury
described and not strictly an anatomical injury
progression. The Injury Severity Score (ISS) iswasf
from the sum of the squares of the highest AlS giiad
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each of the 3 most severely injured body regioree T
score ranges from 1 - 75. A patient with an Al$ @&y
body region is automatically assigned an ISS of 75.

Data were analyzed by computer using the statistica
package for social sciences (SPSS 11). Tables were
employed for data presentation.

Results

During the nine months period of study between &aper 2005 and June 2006, a total of three hunainedfifteen
patients (315) were seen in the emergency depattafiam they were involved in any form of road fi@faccident. In
156 patients, the injuries sustained were from MRTRAat gave motorcycle road traffic accident aridance rate of
49.5% among all road traffic accidents. An averafjg5.6 MRTA victims was seen monthly. There wesgenty two

riders (46.2%), fifty four passengers (34.6%) dnidtyt pedestrians (19.2%).

Table 1: Socio-cultural Demographics

Variables Rider (%,N=72) Passenger Pedestrian Total
(%,N=54) (%,N=30) (%,N=156)
AGE RANGE (IN YEARS)
0-9 0 (0.0) 0 (0.0) 4 (13.3) 4 (2.6)
10-19 8 (11.1) 6 (11.1) 5(16.7) 19 (12.2)
20-29 26 (36.1) 19 (35.2) 5(16.7) 50 (32.1)
30-39 23 (31.90 11 (20.4) 1(3.3) 35 (22.4)
40-49 6 (8.3) 6 (11.1) 2 (6.7) 14 (9.0)
50-59 7(9.7) 7 (13.0) 2 (6.7) 16 (10.3)
60-69 1(1.4) 5(9.3) 4 (13.3) 10 (6.4)
70-79 1(1.4) 0 (0.0) 5(16.7) 6 (3.8)
80-89 0 (0.0) 0 (0.0) 2 (6.7) 2(1.3)
SEX
Male 72 (100.0) 34 (63.0) 13 (43.3) 119 (76.3)
Female 0 (0.0) 20 (37.0) 17 (56.7) 37 (23.7)
OCCUPATION GROUP
Farmers 16 (22.2) 4 (7.4) 8 (26.7) 28 (17.9)
Students 8 (11.1) 16 (29.6) 9 (30.0) 33(21.2)
Artisans 13 (18.1) 5(9.3) 0 (0.0) 18 (11.5)
Traders 3(4.2) 8 (14.8) 11 (36.7) 22 (14.1)
Civil servants 4 (5.6) 7 (13.0) 2 (6.7) 13 (8.3)
Drivers 2(2.8) 3(5.6) 0 (0.0) 5(3.2)
Cyclists 11 (15.3) 0 (0.0) 0 (0.0) 11 (7.1)
Teachers 7(9.7) 7 (13.0) 0 (0.0) 14 (9.0)
Others 8 (11.1) 4(7.4) 0 (0.0) 12 (7.7)
USE OF MOTOCYCLE
Commercial 23 (31.9) 39 (72.2) 16 (53.3) 78 (50)
Private 49 (68.1) 14 (25.9) 5 (16.7) 68 (43.6)
Unknown 0 (0.0) 1(1.9) 9 (30.0) 10 (6.4)

The mean age was 34.33 years (SD =16.48). The gstirzsnd oldest patients in this study were five eigthty-two

years old respectively. The age group 20-29 yeadlstihe highest representation of 50 patients (3RTl8ére were eight
teenage riders with the youngest being fifteen y@da. The oldest rider was seventy years old. Ndassengers were
between twenty to forty years (55.6% of passenggus} like the riders (68% of riders). Eleven bEtpedestrians
(36.7% of pedestrians) were either below ten yehegje or above seventy years.
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One hundred and nineteen (76.3%) of the patiente wales. There was no female rider. Most pedestiiathis study
were females (56.7%). Students were most affectdd24.2% involvement rate followed by farmers @%). Eighteen
patients were artisans (11.5%), twenty-two werddrs (14.1%), thirteen were civil servants (8.3%g &ve were motor
drivers (3.2%). The commercial motorcyclist withaumy other form of occupation accounted for only?4 .of the study
group. Teachers and victims with other forms ofupation (apprentices, laborers, hunters, nightdgiatc.) accounted
for 9% and 7.7% of the study group respectively.

Table 2: Injury Severity Score

INJURY SEVERITY SCORE  Rider (%,N=72)  Passenger Pedestrian Total

(1SS) (% ,N=54) (% N=30) (% N=156)
1 7(9.7) 10 (18.5) 1(3.3) 18 (11.5)
2 5 (6.9) 2(3.7) 1(3.3) 8 (5.1)

4 10 (13.9) 12 (22.2) 6 (20.0) 28 (17.9)
5 11 (15.3) 8 (14.8) 4 (13.3) 23 (14.7)
6 2 (2.8) 2(3.7) 0 (0.0) 4 (2.6)

7 1(1.4) 0 (0.0) 0 (0.0) 1(0.6)

8 3(4.2) 1(1.9) 0 (0.0) 4 (2.6)

9 10 (13.9) 5 (9.3) 7 (23.3) 22 (14.1)
10 8 (11.1) 7 (13.0) 5 (16.7) 20 (12.8)
11 2 (2.8) 0 (0.0) 0(0.0) 2 (1.3)
12 1(1.4) 0(0.0) 1(3.3) 2 (1.3)
13 2 (2.8) 2 (3.7) 0(0.0) 4 (2.6)
14 3(4.2) 1(1.9) 1(3.3) 5(3.2)
16 0 (0.0) 1(1.9) 1(3.3) 2 (1.3)
17 3(4.2) 1(1.9) 1(3.3) 5(3.2)
18 0 (0.0) 0(0.0) 1(3.3) 1(0.6)
19 1(1.4) 0(0.0) 0 (0.0) 1(0.6)
24 1(1.4) 0(0.0) 0(0.0) 1(0.6)
26 0 (0.0) 1(1.9) 0(0.0) 1(0.6)
29 1(1.4) 0(0.0) 0(0.0) 1(0.6)
34 0 (0.0) 1(1.9) 0(0.0) 1(0.6)
75 1(1.4) 0(0.0) 1(3.3) 2 (1.3)

Fifty percent of all the patients (78 patients)taimed their injuries from accidents involving matycles being used for
commercial purposes. Sixty-eight patients (43.6%{) mjuries from motorcycles meant for private useaccidents

involving commercial motorcycles, thirty-nine pasgers were injured. It is statistically significahtat despite the fact
that more private motorcycle riders were involvedaccidents (68.1% of riders), up to 72.2% of iefupassengers
sustained their injuries after taking commercialtanoycles. In ten patients (6.4%), the use of theomtycle was not

known. Most of the patients in that sub -group weediatric pedestrians.

Injury Pattern

The pattern of injury sustained were analyzed basedhe type of injury, the body region involveddatie injury

severity score (ISS). Sixty patients (38.5%) hgdries involving the head and neck region. The nfi@juent injury in
the head and neck region was cerebral concussi)(3This was followed by cerebral contusions (24).And scalp
lacerations (15%). There were only three caseseofical fractures (5%). Forty-one patients (26.38ad injuries
involving the face region. Most of the injuries tbe face were abrasions and lacerations (51.2%pwed by

maxillofacial fractures (19.5%). There were onluf@ases of injuries to the eye (9.8%) and two £adaeeth fracture
(4.9%).
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Table 3: Injury Characteristics

Variables Rider Passenger Pedestrian Total
(%,N=72) (% ,N=54) (%,N=30) (% ,N=156)

BODY REGION INJURED

Head, Neck And C-Spine 34 (47.2) 11 (20.4) 15qp0. 60 (38.5)
Face( Ears, Eyes, Nose) 25 (34.7) 9 (16.7) 7)23.3 | 41 (26.3)
Chest( Ribs, T-Spine) 4 (5.6) 4(7.4) 0 (0.0) a)5
Abdominal\Pelvic Content\L-Spine 2 (2.8) 5(9.3) (000) 7 (4.5)
Extremities/Pelvic &Shoulder Girdles 42 (58.3) Z5.0) 16 (53.3) 99 (63.5)
lower extremity only 33 (45.8) 30 (55.6) 9(30.0) 72(46.2)
upper extremity only 4 (5.6) 11 (20.4) 5 (16.7) (22.8)
both extremities 5(6.9) 0 (0.0) 2 (6.7) 7 (4.5)
External 32 (44.4) 15 (27.8) 10 (33.3) 57 (36.5)
NUMBER OF BODY REGIONS INJURED

One 25 (34.7) 26 (48.1 15 (50.0) 66 (42.3)
Two 31 (43.1) 23 (42.6) 12 (40.0) 66 (42.3)
Three 13 (18.1) 5(9.3) 3(10.0) 21 (13.5)
Four 34.2) 0 (0.0) 0 (0.0) 3(1.9)
SIDE OF BODY INJURED

Right only 10 (13.9) 12 (22.2) 6 (20.0) 28 (17.9)
Right>Left 1(1.4) 3 (5.6) 3(10.0) 7(4.5)
Both sides equally 29 (40.3) 16 (29.6) 13 (43.3) 8 (%7.2)
Left >Right 2(2.8) 1(1.9) 1(3.3) 4 (2.6)
Left only 30 (41.7) 22 (40.7) 7 (23.3) 59 (37.8)
INJURY SEVERITY SCORE RANGE

ISS<5 22 (30.6) 24 (44.4) 8 (26.7) 54 (34.6)
ISS 5 and above 50 (69.4) 30 (55.6) 22 (73.3) an2)

Only eight patients (5.1%) had injuries involvirigetchest region. There was equal occurrence oft ¢hesrations,
thoracic spine fractures and rib fractures (25%hga& patient had a ruptured diaphragm. Seven ptiét.5%) had
injury to the abdominal and pelvic region. Thergavevo cases each of ruptured spleen and abdomalblacerations.
A patient sustained extensive scrotal injury wixte@sion to the anus. Penetrating injury to thengeim led to bladder
and urethral rupture in one patient.

The injuries considered under the extremities aindlegregion included injuries to both upper andédo extremities,
pelvic girdle and shoulder girdle. Ninety nine pats (63.5%) had injuries involving the extremitiagl girdles region.
This body region recorded the highest number afirieg. Multiple injuries were common. Abrasions dnaiises
accounted for 16.8% of the injuries sustained ia thgion. The most common long bone fracture wWaaltfractures
(16.1%), followed by fibular fractures (13.3%). Raldand ulnar fractures were the commonest uppeb lfractures
(3.5% each).

If injuries to the lower and upper extremities weensidered individually, it was apparent that thée of injury

occurrence was different. Injuries to the lowerenxtities occurred in seventy two patients (72.7%hofe injured in
that region, 46.2% of all patients) and injurieghie upper extremities in twenty patients (20.2%hofe injured in that
region, 12.8% of all patients). Both extremitiegevmjured in seven patients (7.1%).

Injuries to the external region occurred in fifigven patients (36.5%). Injuries considered undeereal region included
injuries to the skin like lacerations, contusioabrasions, and burns. Once such injuries involvedenthan one body
region and were the only injury, independent ofrthacation on the body surface, they were consideas part of this
region.
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Sixty-six patients (42.3%) had injuries involvingeobody region. Another sixty-six patients (42.3%jl injuries in two
body regions while twenty-one patients (13.5%) hgdries involving three body regions. Three pat$e(iL.9%) had
injuries involving four body regions. Although matean half of the patients had injuries involvingne than one body
region, the severity differs from region to regidie most severely injured body region was theesxities and girdles
in seventy patients (44.9%), the head and necloneigi forty-nine patients (31.4%), the face regiomineteen patients
(12.2%), the external region in eight patients ¥&).-and the abdomen and pelvic region in seven matig.5%). There
were more severe injuries in the chest region ontyiree patients (1.9%). The most frequent ingeyerity score (ISS)
was four (17.9%). Two patients (1.3%) had un-swable injuries with maximum ISS of seventy five. Tinean score
was 8.38. One hundred and two patients (65.4%)&&dyreater or equals to five. Passengers were likelg to have

ISS less than five compared with riders and peidestr

Injury to the left side was the commonest. Fiftpepatients (37.8%) had injuries only on the lefenty-eight patients
(17.9%) had injuries only on the right, fifty-eigpatients (37.2%) had injuries of equal severitybmth sides of the
body, seven patients (4.5%) had injuries on thetrggeater than the left while four patients (2.84ayl injuries on the

left more than the right.
Discussion

The MRTA incidence rate of 49.5% was found in this
study. That showed almost 800% increase in incigenc
rate in eight years compared to the 6.4% rate faond
1998 in the same centre [f]he rate obtained portrays
the rising trend in MRTA in the country reporteddre

by previous authorg3,10-12], and the possibly reason
is the general increase in the use of motorcyaes f
commercial purposes. However that the rate of 49.5%
was still lower than 54.0% rate reported by Agnihot
and Joshi in Western Nepdl3] and a rate of 62.0%
reported in Vietnam, Asian countries with well-
established culture of motorcycle taxis.

Teenage riding seemed unpopular with only eighearad
(11.1% of riders) being between 10-19 years. Inesom
resource-rich environment, younger riders are commo
[15-17]. This may be because of early access to
motorcycles, while the reverse is the case in our
environment. More than one-third of pedestrians
(36.7% of pedestrians) were either below ten yed#rs
age or above seventy years. The prominent involméme
of paediatric patients in pedestrian MRTA has been
documented [3,14]. The reasons for the ill-fatad ey
among the children with MCI were many. Travellirg t
and fro schools, as well as street hawking alscspuote
children at risk. All the patients above age seyent
except one rider were pedestrians. This involvenoént
older pedestrians in MRTAs may be due to poor wisio
and impaired agility.

Students were the most affected by MRTA in thislgtu

(21.2%). These findings suggest the need for better
transportation system for students in a bid to cedhe
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frequency of MRTA Although 50% of the respondents
sustained their injuries from commercial motorcgcle
about 72.2% of all passengers injuries occurrethig
group and not the riders. This is contrary to waatuld

be expected, since the rider is in front and shdelar
the brunt of any frontal collision. A likely posdiby is

the fact that most passengers, especially of cowriaier
motorcycles, are opportunistic riders and not able
maintain their balance well on a two wheeled vehicl
and hence liable to fall off in motion.

More than half of the patients in this study (57)7%
sustained injuries to more than one body regiom, th
extremities and the head/neck region being the most
affected in that order. Ninety-nine patients (63)5%
injuries involved the extremities and girdles. Lawe
limb injuries accounted for 72.7% of such injurids.
very prominent injury among all mode of involvement
was the fracture of the leg bones. Injuries to fémee
region were quite common among riders with 61% of
such injuries occurring in them. This could beiltired

to higher chances of facial impact in collision idents

or headlong falls from the bike.

Some protective clothing has been recommended for
motorcyclists (riders and passengers). These ieclud
helmets to protect against head injury, goggles to
protect the eyes, reflective clothing to make tickens
more visible, but the use of protective clothingated
and utilized solely to protect the limbs is not
widespread [18-19]. Injuries to the external region
occurring as sole injuries occurred in fifty seven
patients. The injuries sustained included lacenatio
abrasions, contusions and friction burns. Mosthelse
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injuries could have been protected with the use of
protective clothings, which riders in Nigeria hareélver
wear.

In this study, a significant proportion of injuries
(82.1%) occurred in one form or another on thedafe
of the body. This occurrence is more noticeable ramo
riders and passengers. Nigeria changed from using
right-hand to left-hand drive vehicles in 1972 ama
driving and riding is done on the right side of tioad
with on-coming traffic faced on the left. Therefdfea
collision will occur in Nigeria with on-coming trid,
there are higher chances of injuries occurring loa t
left. Pedestrians are spared this movement raetrict
and had equal injury representation on both sidiélseo
body.

The injury severity score (ISS) was less than five
about a third of the patients (34.6%), and valudivef

and above in 65.4% of the patients. There was no
statistical relationship between mode of involvetnen
and ISS score above or below five. The means that
whichever the mode of involvement, all were at gk
sustaining quite severe injuries from motorcyclado
traffic accidents.

Conclusion

This study unveiled some basic but quite intergstin
findings about the prevalence of and the pattern of
injury sustained from motorcycle road accidents in
victims presenting in a secondary-care facilityadma
remained a major problem in Nigeria with the rising
trend in motorcycle accident contributing signifitlst

to this. Though injury pattern differs by mode of
participation, the likelihood of severe injury ismest

the same. More injuries occurred on the left sifithe
body and more passengers are likely to be injured o
commercial motorcycles. Road safety lectures should
be incorporated into the educational system of the
country from the nursery school level to educateal

the risks involved in motorcycle riding and how to
avoid an accident. The government should providesma
transit facilities to reduce the tremendous transpo
pressure being exacted on the populace. More studie
need to be carried out on the phenomenon of
motorcycle road traffic accidents with the use of
standardized injury scoring format to ensure proper
review and auditing.
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