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The role of Helmet use on Severity and Pattern of Maxillofacial Injuries among Motorcycle Crash 
Victims attending Mulago Hospital, Uganda  

Abstract 

The objective of the study was to establish the role of helmet use on severity and pattern of maxillofacial injuries 
among motorcycle crash victims attending Mulago Hospital. This was descriptive cross sectional case series study 
using a questionnaire in form of an oral interview, clinical examination and review of medical records of the pa-
tients. The pattern of injuries was assessed based on the demarcated regions of the face. The severities of the 
injuries were scored using the Facial Injury Severity Scale. The data were analysed using SPSS version 17.0. There 
were 105 participants (male/female: 97/8) aged 15 to 63 years. Most participants (n= 74, 70.5%) were riders and 
the rest were  passengers. There were no female riders. Most participants were from Kampala and surrounding 
districts.  Overall, 35.2% of the participants had helmets: 50% of the riders and 0% of the passengers. About 
73% o the participants used Three Quarter Shell helmet design. There was no significant difference in the pattern 
of injuries between the passengers and non helmeted riders (p=0.076).  There was a higher frequency helmeted 
riders (n = 15, 40.5%) with pan-facial fractures compared to other participants. Non helmeted riders and passen-
gers had significantly more injuries to the lower two thirds of the face compared to the helmeted riders. Passen-
gers had less severe facial injuries compared to riders. We conclude that about a third of the participants who 
were riders used helmets, being particularly the Three Quarter Shell design. The helmeted riders had more severe 
maxillofacial injuries and of panfacial category as compared to other participants. The passengers had least severe 
injuries compared to riders. It is recommended to carry out further studies to elucidate on motorcycle related max-
illofacial injuries especially in regard to the quality of helmets and their adequate use.  
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Introduction 

 Motorcycles are a common means of transporta-
tion in low and middle income countries. Their use is 
associated with high prevalence of injuries; a major pub-
lic health concern1. Previous studies2,3 indicated a direct 
relationship between the frequency of motorcycle usage 
and injuries in different countries. Injuries due to motor-
cycle crashes are highest in South East Asian countries 
compared to other countries1.  
In Nigeria, maxillo-facial injuries due to motorcycle rid-
ing constituted 50.5% to 57% of the road traffic acci-
dents4,5. In East Africa, the trend of fatalities due to mo-
torcycle crashes is much lower and varies with countries: 
16%, Rwanda; 7%, Uganda and Tanzania, and 1%, 
Kenya6. Overall, injuries due to motorcycle crashes in 
Kampala metropolitan is estimated at about 25%7 and 
those involving the head region constitute about 35.5%
8.  
 Kampala metropolitan is congested with public 
service vehicles; estimated at 15,000 minibuses and 
30,000 motorcycles9. Currently, more motorcycles are 
being imported into Uganda6,10, particularly for public 
transportation because of their ability to circumvent traf-
fic congestion, versatility in reaching remote places inac-
cessible to public passenger vehicles and provision of 
employment to youths. Galukande et al.8 estimated that 
riding motorcycles for public transport provides employ-
ment to about 100,000 youths in Uganda. The role of 
helmets in protection against maxillofacial injuries is still 
conflicting. Some studies11-13 have implicated helmets in 
exacerbating maxillofacial injuries (especially of the 
mandible), others14,15 reported that helmets protect the 
face against severe injuries, while others16,17 indicated 
that helmet use significantly reduced traumatic brain 
injuries. Although motorcycles provide quick public 
transport in Uganda, they are a risk to injury8,18. A few 
studies8,18 on motorcycle crashes in Uganda reported 
general injuries of the body without specifying the maxil-
lofacial injuries, while Kamulegeya et al.19 had a cursory 
information relating maxillofacial injuries and motor-
bikes/helmet use. The purpose of the present study was 
to investigate the role of helmet use in severity and pat-
tern of maxillofacial injuries among motorcycle crash 
victims attending Mulago Hospital, Uganda 

 

 

Material and Methods 

Study design 

 This was case series descriptive cross sectional 
study.  

Study setting 

 The study was carried out in Oral and Maxillofa-
cial Surgery, Neurosurgery and Orthopaedics units of 
Mulago Hospital. Mulago Hospital is a national referral 
and teaching health facility located in Kampala, the capi-
tal city of Uganda. The hospital has a capacity of 1500 
beds. The units are specialized in managing patients, 
particularly with trauma who are mainly referred from 
other health facilities in the country. 

Selection of study participants 

 The study participants (n=105) were patients 
aged 15 – 63 years with maxillofacial injuries following 
motorcycle crashes either as riders or passengers and 
attending Oral and Maxillofacial Surgery (n=77), Neuro-
surgery (n=22) and  Orthopaedic unit (n=6) of Mulago 
Hospital. They were requested for consent/assent before 
recruitment into the study. Participants who were too ill 
to answer the questionnaire (n=3) and too young to 
wear a helmet (n=4) were excluded from the study. 

Data collection 

 A structured questionnaire was administered to 
the participants or their guardians in form of an oral in-
terview by the Principal Investigator (JOK) to get back-
ground information. Information on the design of helmet 
worn during crash was obtained from the participants 
with the help of pictures of helmets (Fig. 1). 

 Clinical examination for maxillofacial injuries was 
carried out while the patient was lying supine in the den-
tal chair/couch with the help of artificial light by JOK. 
The pattern of maxillofacial bone fracture was assessed 
clinically and confirmed with radiological imaging.. The 
severity of the injuries was scored on Facial Injury Se-
verity Scale (FISS) and recorded in a data recording 
form. 

Data management and analysis 

 Data on completed forms were double checked 
for errors and completeness while the participant was 
still present in the clinic or ward. The data were inputted   

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=35
http://dx.doi.org/10.14302/issn.2473-1005.jdoi-16-1193


 

 

Freely Available Online 

www.openaccesspub.org  |  JDOI  CC-license     DOI : 10.14302/issn.2473-1005.jdoi-16-1193       Vol-1 Issue 4 Pg. no.-  17  

  

 

  

 

 

 

               Full face shell 
(FFS)  

Three quarter shell 
(TQS)  

Half shell (HS)  

 

Fig. 1. The pictures of different helmet designs used by the riders in the pre-
sent study  

 
 

into a computer and again double checked for errors 
and completeness. The injury severity scores based on 
FISS were categorized: 1 = score 1-6 and 2 = score > 
6. The data were analyzed using Statistical Package for 
Social Sciences Inc., (SPSS version 17.0 for windows, 
Chicago, Illinois, USA). Frequency distribution was 
used to summarize the data. Chi-square statistics was 
used to assess any significant differences in partici-
pants based on quantitative variables. Paired t test 
was used to assess the intra-examiner reliability in re-
cording observations. The level of significance was set 
at p value <5%.  

Reliability test 

 Blind duplicate examination of mandibular 
fractures was conducted on 20 patients 4 days after 
the main survey. The agreement was substantial 
(Cohen’s κ = 0.70). Similarly, blind duplicate viewing 
of 50 radiographs, a week later gave an almost perfect 
agreement (Cohen’s κ = 0.84). There was neither evi-
dence of systematic error in clinical examination nor in 
viewing of radiographs (paired t test, p>0.05). 

Ethical Considerations 

 The study complied with a protocol approved 
by Makerere University School of Medicine Research 
and Ethics Committee (No. REC REF 2011-173). Per-
mission to carry out the study was obtained from Mu-
lago Hospital administration. Informed consent was 
obtained from the study participants /guardians of chil-
dren below 18 years of age. In addition to the con-
sent, the children were requested to assent to the 
study. The consent/assent form was translated from 

English into the local language (Luganda) for partici-
pants who did not understand English. The nature and 
purpose of the study were explained to the partici-
pants in accordance with Helsinki Declaration20. They 
were informed that they were at liberty to accept or 
refuse to participate in the study without being co-
erced and their refusal would not affect their relation-
ship with investigators. No personal identifiers were 
used in recording the data and the final report on the 
findings is anonymous.  

Results 

 The study sample constituted 105 participants 
(male/female: 97/8). Most participants (n= 74; 
70.5%) were riders and none of them a female. They 
all rode the saddle motor cycles. Overall, the partici-
pants were aged 15 to 63 (mean, 29.01 ± 9.5) years 
with majority 62.9%, n=66) aged 21 to 30 years. The 
riders were aged 18 to 59 (mean, 28 ± 8.7) years 
while the passengers were 15 to 63 (mean, 29 ± 11.4) 
years. The helmeted riders were aged 18 to 59 years 
(mean, 30.4 ± 9.3) years and the non helmeted coun-
terparts were 18 to 50 (mean, 27.1 ± 7.8) years. 
Based on the units of study, the helmeted riders were 
22, 11 and 4 in Oral and maxillofacial, Neurosurgery 
and Orthopaedic Surgery unit, respectively. 

Districts where maxillofacial injuries occurred 

 The subjects with maxillofacial injuries came 
from 21 districts of Uganda. Kampala district had the 
majority of cases (46.7%, n = 49) followed by Wakiso 

district with 21.0% (n=22) and Mokono district had  
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((n=10, 9.5%; Fig. 2). 

 

 

Helmet design and usage 

 Three different types of helmet design were 
used by the riders: the TQS (n=27, 73.0%), FF (n=8, 
21.6%) and HS (n=2, 5.4%). Overall, 35.2% of the par-
ticipants had helmets: 50% of the riders and 0% of the 
passengers (Table 1-3). Older riders were more likely to 
wear helmets as compared with the younger counterpart 
(Table. 1). 

 There was no significant difference in the pat-
tern of injuries between the passengers and non helmet-
ed riders (p=0.076). There was a higher frequency of 
helmeted riders (n = 15, 40.5%) with pan-facial frac-
tures compared to 4 non helmeted riders and 1 passen-
ger (Table 2). Non helmeted riders and passengers had 
significantly more injuries to the lower two thirds of the 

face compared to the helmeted riders (p = 0.020). Only 

1 rider and with a helmet had injuries of the upper third 
of the face. The relationship between the pattern of  

 

 

 

maxillofacial injuries and helmet designs could not be 
assessed because of the skewed variability of helmet 
design.   

Severity of maxillofacial injuries based on FISS 

 The influence of gender on FISS score could not 
be assessed because the data were skewed towards 
males. The overall mean FISS was 7.0 (SD 5.3). Helmet-
ed riders had more severe maxillofacial injuries, range 1 
to 19 (mean, 10.1 ± 5.4) FISS as compared to their non 
helmeted counterparts (mean FISS, 6.59 ± 4.9). Passen-

Fig. 2. The map of Uganda showing Kampala and some surrounding districts where participants came 
from to seek health care in Mulago Hospital following motorcycle crashes  
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Age Groups Helmet usage, n (%)   

    Helmeted Non-helmeted Total 

< 21 years 
Passenger 0 (0.0) 4 (100) 4 (100) 

Rider 2 (16.7) 10 (83.3) 12 (100) 

≥21 years  
Passenger 0 (0.0) 27 (100) 27 (100) 

Rider 35 (56.5) 27 (43.5) 62 (100) 

Table 1. The frequency distribution of participants according to helmet usage by 

age groups (n=105)  

Use of helmet significantly increased with age of the motorcycle riders (p=0.004).  Pattern 
of maxillofacial injuries  

Helmet use 

Injured part of the maxillofacial region, n (%) 
UT MT LT UTT ULT LTT PF 

Non hel-
meted 

Passen-
ger 
(n=31) 

0 (0.0) 3 (9.7) 14 (45.2) 3 (9.7) 0 (0.0) 10 (32.3) 1 (3.2) 

Rider 
(n=37) 

0 (0.0) 2 (5.4) 17 (45.9) 3 (8.1) 3 (8.1) 8 (21.6) 4 (10.4) 

Helmeted 
Rider 
(n=37) 

1 (2.7) 4 (10.8) 3 (8.1) 4 (10.8) 1 (2.7) 9 (24.3) 15 (40.5) 

Table 2. The frequency distribution of participants according to pattern of maxillofacial in-
juries and helmet use (n=105)  

UT = Upper Third; MT = Middle Third; LT = Lower Third; UTT = Upper Two Thirds; ULT = Upper and 
Lower Thirds; LTT = Lower Two Thirds; PF = Pan Facial 

Helmet use 
FISS score, n (%)   

01-Jun >6 

Non helmeted 

Passenger (n=31) 30 (96.8%) 1 (3.2%) 

Rider (n=37) 24 (64.9%) 13 (35.1%) 

Helmeted Rider (n=37) 12 (32.4%) 25 (67.6%) 

Table 3. The frequency distribution of participants according to severity of maxillofacial injury based 
on Facial Injury Severity Scale and helmet use (n=105)  
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gers had the least severity of maxillofacial injuries 
(mean FISS, 4.0 ± 1.6; Table 3).  

 Helmeted riders had significantly more severe 

maxillofacial injuries as compared to the non helmeted 
counterparts (p=0.004) and overall, the riders sustained 
significantly more severe maxillofacial injuries as com-
pared to the passengers (p=0.001). Three of the partici-
pants lost an eye each: 2 helmeted riders (5.4%) and a 
female passenger (3.2%, Fig. 3), particularly who were 
ejected some distance from the motorcycle to tarmac. 
 

Discussion 

 There are several scoring systems, but with 
challenges related to their use as previously discussed21-

32 though without reaching a consensus. In the present 
study, FISS was used to record severity of maxillofacial 
injury because of its reliability21 and easy to compute22. 
We observed most of the participants were from Kampa-
la and the neighboring districts probably because the 
study site (Mulago Hospital) is within Kampala and in 
proximity of the surrounding districts. Furthermore, 
Kampala metropolitan has more motorcycles compared 
to other regions9, hence the high frequency of the in-
jured. Additionally, although Mulago Hospital is a nation-
al referral health facility, some of the trauma patients 

from distant districts may have been managed in region-
al referral health facilities33. 

 In the present study, the motorcycle riders were 

aged 18 to 59 (mean, 28 ± 8.7) years, which is con-
sistent with other studies elsewhere4,5,8,16,34, but higher 
than reported in Indianapolis, United States of Ameri-
ca35. The lowest age permissible for acquiring a motor-
cycle riding license varies in different countries because 
of varying socio-economic, political and cultural back-
grounds. In Uganda, motorcycles are mainly used for 
public transport, a business mainly involving youths8, 
while in other countries they are used so much in sports, 
leisure and children (as young as 14 years) commuting 
to school36,37. 

 We observed all the riders were males, who co-
incidentally, are the ones mostly involved in riding mo-
torcycles for public transport in Uganda. This finding is 
similar to previous studies5,8,38  in Africa. Elsewhere in 
the world, there are variable proportions of female rid-
ers: 2.2% in Mersey and North Wales, UK34; 24.6% in 
Athens, Greece39; 30% in Indianapolis, USA35; 11.9% in 
Hyderabad, India40 and 24% in Kerala, India15. 

 The absence of female motorcycle  riders in the 
present study and elsewhere in Africa may probably be 

Fig. 3. The picture of a passenger who sustained severe injuries 
involving loss of a left eye  
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due to the type of motorcycles on the market, the strad-
dle type which do not favor mounting by female and 
child riders unlike the scooters, which are more appeal-
ing and commonly used in recreational and sporting ac-
tivities41. 

 In the present study, 50% of the riders used 
helmet (Table 1 and 2) which was higher than the 
17.7%8 and 29%33 earlier reported among patients at-
tending Mulago Hospital. The older participants were 
more likely to put on helmet compared to the younger 
age group (Table 1) and this was similar to observation 
in Vietnam42. However, this was self motivated usage of 
helmet because although there is a law43 on mandatory 
use, it is not adequately enforced in Uganda similar to 
observation in Nigeria4, and contrary to the United King-
dom where the law is enforced and usage rate is 93.1%
34. 

 Other reasons for not willing to wear helmet 
include: discomfort, obscuring of vision, disturbance of 
hearing, ruffling up hair style, cost or thefts of helmets 
while others said helmets are responsible for crashes39. 
However, in the present study, we were not able to in-
terview the participants on the opinion about helmet 
use.  

  In the present study, about three quarters 
(27/37) of the riders wore helmets of Three Quarter 
Shell design and because of the limited variability, the 
relationship between helmet design and type of maxillo-
facial injuries could not be assessed. However, amongst 
the non helmeted participants, the injuries were pre-
dominantly mandibular fractures and the associated soft 
tissue injuries while the helmeted group had panfacial 
fractures in addition to mandibular fractures.  Overall, 
most participants had injuries of the lower two thirds of 
the face irrespective of  helmet use (Table 2). Further-
more, it may also be assumed that the Three Quarter 
Shell helmets predominantly used by the study partici-
pants lack the chin bar, which leaves the lower two third 
of the face exposed to injury. However, Yates and col-
leagues12 reported higher incidence of mandibular frac-
tures amongst the riders wearing Full Face type of hel-
met (with chin bar) as compared to non helmeted coun-
terparts.  

 We found significantly more helmeted riders had 
severe maxillofacial injuries (with 2 of them losing an 
eye each) as compared to the non helmeted counter-

parts (Table 3), in support of Gopalakirshna et al.11 Go-
pirikan et al.14 and Jayadevan et al.15, but contrary to 
findings from Yates et al.12. Earlier on, Brian et al.13 re-
vealed no significant difference in severe injuries be-
tween the helmeted and nonhelmeted groups. Our find-
ing could be due to poor quality44 or improper use of 
helmets like the size and fastening of the straps. Howev-
er, we were neither able to assess the quality of the hel-
mets nor the adequacy of their use.   
 Overall, we found the riders had sustained sig-
nificantly more severe maxillofacial injuries as compared 
to the passengers contrary to previous workers45 who 
found no significant difference between the riders and 
passengers. Additionally, the passengers had the least 
severe maxillofacial injuries compared to the riders 
(Table 3). It could be postulated that the bodies of the 
riders could have shielded the passengers who ordinarily 
sit behind the riders. However, one female passenger 
lost an eye (Fig. 3) and it was an isolated case where 
she was ejected from the motorcycle to some distance 
on the tarmac. This is consistent with Gopalakrishna et 
al.11 report that participants with maxillofacial injuries 
were those who were ejected from the motorcycle to 
some distance during the crash.  
 One previous study46 that used FISS as a scor-
ing system recorded the most severely injured subject 
with FISS score of 11, which was much lower than 19 
seen in the present study, The difference may probably 
be due to factors like differences in quality of the roads 
and motorcycle overloading.  We could not assess the 
influence of gender on FISS score because of skewed 
gender distribution among the study participants. 

Conclusion 

 About a third of the participants and only riders 
used helmets particularly of the Three Quarter Shell de-
sign at the time of injury. None of the passengers had a 
helmet. Generally, helmeted riders had severe maxillofa-
cial injuries and of panfacial category as compared to 
other participants.  

Recommendation 

 Although the present study generated baseline 
data, it was daunted  with various limitations indicative 
of further studies to elucidate on factors such as the 
quality of helmets and their adequate use as well as 
mechanism of maxillofacial injuries during motorcycle 
crashes.  
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