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The scourge of head injury among commercial motorcycle riders in Kampala;
a preventable clinical and public health menace
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Abstract

Background: Trauma is an increasingly important cause of disease globally. Half of this trauma is from road traffic injuries
with motorcycles contributing 21-58%. Low protective gear use, lack of regulation and weak traffic law enforcement con-
tribute to unsafe nature of commercial motorcycles also known as “boda boda” in Uganda.

Objectives: To determine the prevalence of protective gear use, the occurrence of head injury and the relationship between
the two among commercial motorcycle riders in Kampala.

Methods: Following ethical approval we recruited consecutive consenting participants to this analytical cross-sectional
study. Data was collected using pretested interviewer administered questionnaires, double entered in Epidata and analyzed
with STATA. Proportions and means were used to summarize data. Odds ratios were calculated for association between
wearing helmets and occurrence and severity of head injury.

Results: All 328 participants recruited were male. Of these, 18.6% used Protective gear and 71.1 % sustained head injury.
Helmets protected users from head injury (OR 0.43, 95% CI, 0.23-0.8) and significantly reduced its severity when it occurred.
Conclusion: Protective gear use was low, with high occurrence of head injury among commercial motorcycle riders in
Uganda. More effective strategies are needed to promote protective gear use among Uganda’s commercial motorcycle riders.
Keywords: Boda-boda, okada, commercial motorcycle, head injury, protective gear, helmet, Mulago hospital.
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Introduction 21- 58.8% of the road traffic crashes with head injury

Road traffic injuries are the leading cause of injury-re-
lated deaths and disability worldwide but more so in
low and middle income countries'”. Injuries are increas-
ingly becoming an important contributor to disability
adjusted life years worldwide™*

Trauma is the fifth or sixth leading cause of disease bur-
den in Uganda® with road traffic crashes topping the
causes of injury in Uganda at 48%°.

In East Africa, motorcycle related crashes contribute
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being common’™’. Most of the crash victims require

surgical intervention and survivors tend to have chronic
disabilities®.

The commercial motorcycles, also known as “Boda-bo-
da” in East Africa or “Okada” in West Africa as pre-
viously described are popular in both urban and rural
setting as a quick means of transport®™'’. With over
100,000 commercial motorcycles in Kampala alone®,
this lucrative industry generates more than US$ 400,000
daily. Attempts by institutions e.g. the Uganda Police
Force, Kampala Capital City Authority to regulate the
industry have been received with mixed feelings, resist-
ance by operators, political interference and have not

1B, Observed crash helmet use us

yet been successfu
is low at 30.5 % and 1% among riders and passengers
respectively'”. Efforts to promote road safety especial-
ly protective gear use have been curtailed by under-
funding, weak implementation and erratic traffic law
enforcement. The Uganda Police Force which is con-
stitutionally mandated to enforce such law reports lack
of human and non-human resources and inadequate
police training to meet current and future challenges of
traffic policing.”*'"",
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Despite the burden of the problem in Uganda, motoz-
cycle injuries have not received the attention they de-
serve. There is need for more literature on these injuries
that will inform stakeholders on the magnitude of the
problem'. Since the majority of motorcycle injuries are
preventable, a clearer understanding of the magnitude,
contributing factors and injury patterns is essential for
establishment of prevention strategies as well as treat-
ment protocols”'.

This study documents the prevalence of head injury
and use of protective gear among motorcycle accident
victims seen at Mulago hospital and makes a case for
the use of protective gear to prevent motorcycle related
injuries or mitigate their severity.

Methods

Following ethical approval from Mulago hospital In-
stitutional Review Board an analytical cross section-
al study was conducted in 2013 at the Accidents and
Emergency Department of Mulago Hospital. Mulago
hospital is a 1,500 bed national referral hospital and the
teaching hospital for Makerere University. On average,
10 to 20 motorcycle crush victims are attended to daily.
About 65% of Mulago Hospital trauma victims come
from Kampala city and surrounding areas'*.

Consecutive consenting participants were prospective-
ly enrolled. Participants for whom it was impossible to
determine if they were wearing protective gear at the
time of the crush were excluded. The researchers par-
ticipated in the initial evaluation and resuscitation of
the patients. Participant biodata, injury history and neu-
rological examination findings were collected using pre-
tested interviewer administered questionnaires, entered
into Epidata Entry and analyzed with STATA 12. Head
injury severity was measured using the Glasgow Com-
ma Scale. Data were tabulated. Proportions and means
were used to summarize the data. Chi square and Bart-
lett’s tests were used to compare the head injury and
no head injury groups. Odds ratio was calculated for
the relationship between protective gear use and occur-
rence and severity of head injury.

Results

Of the 338 participants recruited, questionnaires were
completed for 328 (97%). Ten participants were exclud-
ed because it was impossible to determine if they were
wearing any protective gear at the time of injury.

Table 1: Socio-demographic characteristics of the study population

Characteristic Head Injury No head Injury Total(328) Test p-
present n (%) statistic value

Sex

Male 233 (71) 95 (29) 328(100%)

Age in years (Mean, 30.29 (9.6) 28.28 (8.9) 29.01(9.15) 0.963*  0.326

SD [95%CI]) 28.32-37.27 27.33-29.63 28.01-30

Ethnicity

Bantu 212 (71.1) 86(28.9) 298(90.9%) 3.250°  0.355

Nilotics 17 (73.9) 6(26.1) 23(7.0%)

Nilo-Hamites 2(100) 0(0) 2(0.6%)

Sudanese 2 (40) 3 (60) 5(1.5%)

Level of Formal

Education

None 39(81.3) 9(18.8) 48(14.6%) 11.112° 0.025

Primary 104(75.4) 34(24.6) 138(42.1%)

Secondary 72 (62.1) 44(37.9) 116(35.4%)

Vocational training  5(100) 0 5(1.5%)

Tertiary 13(61.9) 8(38.1) 21(6.4%)

* Bartlett's test for homogeneity of variance
"Chi square test
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The mean age was 29.01 years (S1D=9.15), and all par-
ticipants were male. The majority (90%) were of Bantu

ethnicity and slightly over half (56.7%) had primary lev-

el or no formal education at all.

Table 2: Comparative analysis of the study arms

Characteristic Head Injury No head Injury Total(328) Test p-
present n (%) statistic value

Mechanism of

Injury

Motor-cycle Vs 56(82.4) 12(7.6) 68(20.7%)  5.499"  0.139

Motor-cycle

Motor-cycle Vs 123 (68) 58(32) 181(55.2%)

other vehicle

Motor-cycle Vs 15(65.2) 8(4.8) 23(7.0%)

pedestrian

Other collisions 39 (69.6) 17 (30.4) 56(17.1%)

No of People on the

Boda-boda

1 113(77.9) 32(22.1) 145(44.2%) 10.295'  0.036

2 97 (68.3) 45 (31.7) 142(43.3%)

3 20(54.1) 17 (45.9) 37(11.3%)

4 2(100) 0 2(0.6%)

5 1(50) 1(50.1) 2(0.6%)

Pre hospital

transport

Private vehicle 70(64.2) 39(35.8) 109 (33.2)  30.306' <0.001

Police vehicle* 108(81.2) 25(8.8) 133(40.5)

Police ambulance 4(100) 0 4(1.2)

Ambulance 30(85.7) 5(4.3) 35(10.7)

Motorcycle 21(44.7) 26(55.3) 47(14.3)

Time from Injury 619.2(1338.01) 317.42(841.43) 531.66 24.637" <0.001

to  hospital in 446.3-791.72 146.01-488.83 (1221.66)

minutes 398.96-

(Mean, SD 664.36

[95%CI])

* These are non-ambulance vehicles for other police duties e.g. highway patrol pickup trucks

"Chi square test
"Bartlett's test for homogeneity of variance

In half (55.2%) of the times, crashes were between a
motor cycle and avehicle. On most occasions (87.5%)
there were one or two people on the motorcycle. Near-
ly three quarters (73.7%) of the crash victim reached
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hospital by means of a private car or police vehicle (not
ambulance). Notably, only 11.9% were brought by am-
bulance. On average it took up to 531 minutes (8 hours
and 55 minutes) for injured victims to reach the hospi-
tal.
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Table 3: Prevalence of Head injury with wearing of protective gear

Head injury present

Protective gear YES NO TOTAL

n (%) n (%) n (%)
YES 34(55.7%) 27 (44.3%) 61 (18.6%)
NO 199(74.4%) 68 (25.5%) 267 (81.4%)
TOTAL 233 (71%) 95 (29%) 328 (100%)

Of the 328 participants recruited, only 61 (18.6%), wore
protective gear and 233 (71%) sustained head injury.
Wearing of protective gear was protective of the pre-

venting head injury with a statistically significant odds
ratio of 0.43 (p= 95% p value= 0.004, CI 0.23-0.8).
Conversely, not wearing head gear was associated with a
2.3 fold increase in odds of sustaining head injury.

Table 4: Relating the severity of head injury and wearing of protective gear

Severity of Head Injury

Protective
gear
Severe Moderate Mild Total
N (%) N (%) N (%)
NO 23(92%) 95(92.2%) 81(77.1%) 199
YES 2 (8%) 8(7.77%) 24(22.9%) 34
TOTAL 25(10.7%) 103(44.2%) 105(45.1%) 233

Only 14.6% of the participants who sustained head in-
jury reported wearing any protective gear at the time
of the crash. Also, the proportion of the participants
with severe head injury who were not wearing protec-
tive gear (92%) was statistically significantly (p value =
0.005) higher than those with mild head injury who also
were not wearing protective gear (77.1%) This shows
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that wearing of protective gear reduced the severity of
head injury among crash victims.

Discussion
This study revealed a very low prevalence of protective
gear use and an alarmingly high occurrence of head in-
jury, findings that are of great clinical and public health
importance.
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All the study participants were male, with average age
of 29 years. The majority (90.9%) was of Bantu eth-
nicity and over three quarters (77%) had no formal or
primary level education. This participant population
generally compares to that of other studies in other low
and middle income countries™"°.

In this study only 18.6% of the participants reported
wearing crash helmets at the time of the road crash.
This is somewhat higher than the 13% reported in 2011
in the same hospital”. It compares to the other report-
ed prevalence rates of 17.1-24% in Uganda and Tanza-
nia "® but is higher than that reported in Nigeria at only
8%'"". This low prevalence arises from the observed low
rate of protective gear use of 30.5 % among riders in
Kampala'.

Even if over estimated, the 18.1% rate of protective
gear use is unacceptably low indicating that our curren-
tefforts to promote the use of protective gear are large-
ly inadequate and have had very limited positive impact.
There was an extremely high proportion of head injury
at 71 % of all motorcyclists. The reported proportion
of head injury was 10.1% in 2001°, 35.5% in 2009® and
71.1% in 2013 in this study. This alarming develop-
ment could be explained by the persistent low use of
protective gear and increased rider recklessness at a
time when the commercial motorcycles being used are
more powerful'® and capable of higher energy transfers
leading to more severe injuries.

This study was restricted to motorcycle riders. Pedestri-
ans may not undergo similar energy transfers as riders
and may be less likely to sustain head injury. This may
explain the rather high head injury proportion in this
study that was limited to riders.

In this study, helmet use was protective of head injury
with an Odds ratio of 0.43 (95% CI 0.23-0.8). Con-
versely, not wearing protective gear increased the odds
of sustaining head injury by 2.3 fold. This compares to
previous studies in which the OR was from 2.5 to 4.4"
%, Also there was a trend towards more severe forms
of head injury for motorcyclists who were not wearing
protective gear.

Several systematic reviews recommend helmets for
preventing crash fatalities and head injury® . At a pro-
vincial hospital in Kenya, all trauma fatalities had head
injury among other injuries15. In Tanzania, none of the
crash victims who wore helmets sustained head injury.
Therefore, all stakeholders should promote protective
gear use among motorcyclists and their passengers.

African Health Sciences Vol 15 Issue 3, September 2015

Non-use of protective gear is a major clinical problem
because the resultant head injury is associated with high
mortality and morbidity, prolonged hospital stay and
chronic disability among the victims®'*. It is also a
significant public health problem partly because trauma
related treatment is very costly at about US $369 per
victim of commercial motorcycle related injuries®. Mo-
torcycle related injuries consume 4.2% of Mulago hos-
pital annual budget®. Trauma alone takes up nearly 2%
of Uganda’s Gross Domestic Product'*. For a country
that struggles with under funding of healthcare®, these
are colossal sums of money to spend on a single pre-
ventable disease condition. On the other hand, as seen
in this study and many others, most victims are young
men in their more productive years®*'*'>16 The result-
ant reduced productivity and chronic disability that
many of these crash victims suffer makes them a finan-
cial and social burden to their families and the commu-
nity at large. With the right strategies, these injuries can
be reduced or their severity mitigated significantly. This
would potentially reduce the associated huge expenses
and social misery. This study attests to the inadequacy
of the efforts to promote helmet use in Uganda.

In slightly over half of the cases in this study as in sev-
eral others™, the crashes were between a motorcycle
and other vehicles. Could this be due to low visibility
of the motorcycles to other drivers™ or the previously
reported recklessness?'® Rider conspicuity to other road
users can be significantly improved by use of reflec-
tive clothing and “always on” head lamp policy as show
from previous work®. The occurrence of head injury
had no significant relationship with number of people
on the motorcycle at the time of crash. Being that in
most instances (87.5%) the number of people was with-
in the legal limit of two, there is need for additional pre-
ventive measures. Neatly two thirds of victims reached
the hospital by way of private vehicle and police vehicle.
Hopefully the current efforts by police to increase the
emergency response capacity” will lead to more people
arriving in safer conditions by ambulance.

The Uganda Police Force recognizes that enforcing
traffic laws reduces road traffic injuries but reportedly
lacks the capacity to do so'. Traffic law enforcement
has significantly reduced road traffic injures in Rwanda
and Tanzania and needs to be supported in Uganda as

well?627

Limitations
We may not have captured all motorcycle crush victims
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as many victims including those who sustained minor
or fatal injuries may not have been seen at Mulago hos-
pital. Also, because not wearing helmets is unsafe and
illegal, motorcyclists could have claimed to have been
wearing protective gear thus introducing reporting bias
leading to a spuriously higher prevalence. The findings
of this study should thus be interpreted with caution.

Conclusion

This study revealed that the vast majority of motorcycle
crash victims seen at Mulago hospital sustained head
injury. Only a minority of these victims were using pro-
tective gear at the time of the crash. Also, the use of
protective gear significantly reduced the occurrence and
severity of head injury among crash victims.
Therefore, more efforts need to be invested in increas-
ing the use of protective gear to reduce the occurrence
and severity of head injury among commercial motos-
cycle riders in Uganda.
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