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Systematic reviews

The burden of road traffic crashes, injuries and deaths in Africa:

a systematic review and meta-analysis

Davies Adeloye,* Jacqueline Y Thompson,® Moses A Akanbi,? Dominic Azuh,? Victoria Samuel,©
Nicholas Omoregbe® & Charles K Ayo*

Objective To estimate the burden of road traffic injuries and deaths for all road users and among different road user groups in Africa.
Methods We searched MEDLINE, EMBASE, Global Health, Google Scholar, websites of African road safety agencies and organizations for
registry- and population-based studies and reports on road traffic injury and death estimates in Africa, published between 1980 and 2015.
Available data for all road users and by road user group were extracted and analysed. We conducted a random-effects meta-analysis and
estimated pooled rates of road traffic injuries and deaths.

Findings We identified 39 studies from 15 African countries. The estimated pooled rate for road traffic injury was 65.2 per 100000 population
(95% confidence interval, Cl: 60.8-69.5) and the death rate was 16.6 per 100000 population (95% Cl: 15.2—18.0). Road traffic injury rates
increased from 40.7 per 100 000 population in the 1990s to 92.9 per 100 000 population between 2010 and 2015, while death rates decreased
from 19.9 per 100000 population in the 1990s to 9.3 per 100000 population between 2010 and 2015. The highest road traffic death rate
was among motorized four-wheeler occupants at 5.9 per 100000 population (95% Cl: 4.4—7.4), closely followed by pedestrians at 3.4 per
100000 population (95% Cl: 2.5-4.2).

Conclusion The burden of road traffic injury and death is high in Africa. Since registry-based reports underestimate the burden, a systematic
collation of road traffic injury and death data is needed to determine the true burden.

Abstracts in G5 13, Frangais, Pycckuin and Espaiiol at the end of each article.

Introduction

Road traffic injuries are among the leading causes of death and
life-long disability globally.! The World Health Organization
(WHO) reports that about 1.24 million people die annually
on the world’s roads, with 20-50 million sustaining non-fatal
injuries."” Globally, road traffic injuries are reported as the
leading cause of death among young people aged 15-29 years
and are among the top three causes of mortality among people
aged 15-44 years.' The Institute for Health Metrics and Evalu-
ation (IHME) estimated about 907900, 1.3 million and 1.4
million deaths from road traffic injuries in 1990, 2010 and
2013, respectively.’

In Africa, the number of road traffic injuries and deaths
have been increasing over the last three decades.* According
to the 2015 Global status report on road safety, the WHO Af-
rican Region had the highest rate of fatalities from road traffic
injuries worldwide at 26.6 per 100 000 population for the year
2013."? In 2013, over 85% of all deaths and 90% of disability
adjusted life years (DALYs) lost from road traffic injuries
occurred in low- and middle-income countries, which have
only 47% of the world’s registered vehicles.”” The increased
burden from road traffic injuries and deaths is partly due to
economic development, which has led to an increased number
of vehicles on the road.”® Given that air and rail transport are
either expensive or unavailable in many African countries,
the only widely available and affordable means of mobility
in the region is road transport."”*” However, the road infra-
structure has not improved to the same level to accommodate
the increased number of commuters and ensure their safety
and as such many people are exposed daily to an unsafe road
environment."*

The 2009 Global status report on road safety presented
the first modelled regional estimate of a road traffic death
rate, which was used to statistically address the underreport-
ing of road traffic deaths by countries with an unreliable
death registration system.” In the 2009 report, Africa had the
highest modelled fatality rate at 32.2 per 100 000 population,
in contrast to the reported fatality rate of 7.2 per 100000
population.’ The low reported death rate reflects the problem
of missing data due to non-availability of road traffic data
systems, which has a direct impact on health planning includ-
ing prehospital and emergency care and other responses by
government agencies.

This study aimed to review existing literature on published
studies, registry-based reports and unpublished articles on
the burden of road traffic injuries and deaths in the African
continent to generate a continent-wide estimate of road traffic
injuries and deaths for all road users and by road user type
(pedestrians, motorized four-wheeler occupants, motorized
two-three wheeler users and cyclists).

Methods

We searched MEDLINE, EMBASE, Global Health, Google
Scholar, websites of road safety agencies and relevant orga-
nizations within Africa for articles published between 1980
and 2015 (Fig. 1). The search strategy and terms are pre-
sented in Box 1 (available at: http://www.who.int/bulletin/
volumes/94/7/15-163121). There was no language restriction.

Eligibility criteria

We included a study in the review if it met the following
criteria: (i) conducted between 1980 and 2015 and that the
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Fig. 1. Selection of studies for the review on road traffic crashes, injuries and deaths in

Africa, 1980-2015

Records identified through datahase search (n = 5947)
- MEDLINE (2026)

«EMBASE (2849)

«Global Health (1072)

Google Scholar and other websites (n = 318)

Articles screened after duplicates removed (n = 4064)

-

\/

Articles excluded (n = 3857)
- Studies without any estimate of road crash, fatalities,
or injuries (2995)
« Studies that were mainly reviews, viewpoints and
commentaries (862)

| Full-text articles assessed for eligibility (n = 207) |

>

v
| Studies indluded (n = 39) |

study was done in an African country;
(ii) clearly referred to road traffic crash-
es, injuries or deaths; (iii) referred data
came from a population- or registry-
based data system; (iv) registry-based
hospital data with the underlying cause
of death data coded in the International
Classification of Disease and Related
Health Problems, 10th revision (ICD-
10), with codes V01-V89; (v) directly
attempted to estimate the number or rate
of road traffic crashes, injuries or deaths
in a particular African country or the
region as a whole; or (vi) provided any
other information (e.g. response time,
first responders) that may further help
to understand the burden and determi-
nants of road traffic crashes and policy
response in the African region.

We excluded studies if they: (i) re-
ferred to deaths by other means of trans-
portation including water, air and other
unspecified transport means; (ii) were
mainly reviews, viewpoints and commen-
taries; (iii) did not have a clearly defined
study design, data capture and analysis
method; and (iv) had not clearly defined
and consistently applied a case definition
of a road traffic crash, injury or fatality.

For this study, a crash is defined
as a road traffic collision that resulted
in an injury or fatality. Injury refers to

Full-text articles excluded (n = 168)

« Studies without relevant population denominators
from which rates of road crash, fatalities, or injuries
can be estimated (74)

« Studies with ambiguous study designs, data capture
and analysis (65)

« Studies with case definitions of road crash, fatalities,
or injuries not clearly defined and consistently
applied (29)

non-fatal cases from a road traffic crash.”
Death is defined as a road traffic crash
in which one or more persons involved
in the crash died immediately or within
30 days of the crash.” For non-fatal in-
juries, the case definition ranges from
minor injuries with disabilities of short
duration, to severe injuries with lifelong
disabilities.

Quality assessment

For each full text accessed, we checked
if the study method had flaws in the
design and execution. For the registry-
based studies, we examined the study
design, completeness, the appropriate-
ness of statistical and analytical meth-
ods employed and if the limitations
were explicitly stated. For each study,
we assessed if the reported sample size
or study population was appropriate
to provide a representative estimate
and if the heterogeneities within and
between population groups under-
mine the pooled estimates. Studies
not meeting this quality assessment
were excluded.

Data collection process

Available data from all selected stud-
ies were extracted twice, compiled and
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stored in a spreadsheet. For each study,
data on the country, study period, study
design, sample size, mean age and case
definitions were extracted (Table 1). Re-
ported road traffic crash, injury and death
data for the overall study population and
for the various categories of road users
were extracted. The data were grouped
by study setting and year of study, with
corresponding age and sex categories.

Data analysis

All extracted data on road traffic crashes,
injuries and deaths were converted to
rates per 100000 population. Studies
were subdivided into population- and
registry-based studies and analysed
separately for all road users and by road
user category. A random effects meta-
analysis was conducted on extracted
road traffic crash, injury and death rates.
To give a better understanding of the
data distribution and comparisons with
the pooled estimates and the confidence
intervals, we further presented the
range, median and data points within
each data set. All statistical analyses were
done in Excel 2010 (Microsoft, Red-
mond, United States of America) and
Stata version 13.1 (StataCorp. LP, Col-
lege Station, United States of America).

Results

The review identified 39 studies report-
ingon 15 African countries (Table 1). Six
were population-based and the remain-
ing 33 were registry-based studies. Two
studies were from Ethiopia,'*"" six from
Ghana,”~° nine from Nigeria,”*~'* seven
from South Africa** and five from the
United Republic of Tanzania."”""” The
remaining 10 studies were from one of
the following countries: Algeria,” Cam-
eroon,® Cote d’Ivoire,” Guinea,” Ke-
nya,'” Libya,”® Malawi,”' Mozambique,*
Rwanda’ and Uganda.'® More than half
(22) of the studies were conducted after
the year 2000. The study period ranged
from one year to 12 years, with a mean
of 4.5 years. The full data set is available
from the corresponding author.

Reported rates

From all registry-based studies, Nigeria
recorded the highest and lowest total
crash rate at 716.57 per 100 000 popula-
tion and 2.9 per 100000 population, in
1990 and 2011, respectively.”** Ethiopia
recorded the highest death rate at 81.6
per 100 000 population in 2011, while



Systematic reviews

Davies Adeloye et al.

Road traffic crashes, injuries and deaths in Africa

(" * "sanu1u09)

Useld JO sAep (€ uIyIm syieaq yiesq Spi02231 [eldsoy pue 221104 paseq-Ansibay aindedai—ainide) IMBJBIN 6007-800¢C Z]enuies
Syute|duwod ysauj yaim usized
3|ge1s Ajsnoiaaid e jo uoneuasaid
pake|ap Jo ‘Al1eipawiwl [eydsoy
03 bunuasaid syusned pain(u
‘YseJd peol Jo 1S ay3 1e syiesd Ainfu pue yiesq SpJ0d3J [eydsoH paseq-A1sibay aAnDadsoney  1zeybusg ‘eAqi 1107-0107 |elepog
3USS SPISINO 10 UIS
USeld 1B SY1eap Se pauyap salil|eleq yieaq uonendod juspisay  paseqg-uone|ndod 10yod eusby 0861 . Byonoezzag
yseld e Jo SAep ¢
UIYAIM pue 30dS Y1 UO SY1eap pue SULIRY JBAK |00YDS JIWUSPRIR adwamey
SaLN[UI Y3IM SIUSPIDIE Djel) Peoy Ainul pue yiesq 33141 Jo} pamol|o} Sjooyds Aewd g€ paseq-uonendogd 10yod ‘epuebn 5007-700C ONINTEIN
eJabas-azuley)
pue lueMemg
-eAAn|Iy
9U3IS 0UJ0 dyyei] U0IBIY 15e0D aAnduossp ‘eluezuel Jo
SPISINO PUB 3USS YSeid 18 Y1ea( 1e3g Y} WOl SPIOIAI YSEId DR} PROI 331|0d paseq-Ansibay pue aADadsonay  dIgnday pauun 96615661 REIEN
wieeles s
yseld peol le( ‘eluezue] Jo
woly bupnnsal syieap pue saunfu Ainul pue yiesq pi0334 321j0d 2unnoy paseq-A1sibay [BUOID35-5504D)  dl|qnday paiun 1007—0661 5,0bu3leg
EIVERN aAnduossp eluezue| Jo
9PISINO PUB DUIIS YSeId 1B Syiesq yiead SPJ0231 D110d paseq-A11s16ay pue 9ADadsondy  dIgnday pauun 00070661 < nIRSN
eluezue| Jo
Useld e JO SAep O€ UIYIIM syiesq yiesg uopendod juspissy  paseqg-uone|ndod [PUOID3S-5504D)  2l|gnday paiun 2102-110¢ L UBWLIBWWIZ
|exdsoy PZUBMIA
e 0} bunussaid syusned painful SpJ0231 3210d ‘P03 [eDIpaW ‘eluezuel Jo
10 yseld peol JO 3lis 8y} 1e syiea( yiead 'S930U 3D pue 13351631 piem [e3dSOH paseq-A11si6ay  ubisap aAdadsonay  dlgnday paiun 7107-6002 < eqe|iebN
(w1sAg
uonesnsibay (el [euonen) uoelsibai [BUOIIBAISSCO
Useld Jo sAep (g UILIM syieaq (ST [e3IA {(321]0d DLjel} eAUSY) 22110d paseq-Ansibay pue 2A1123ds0112Y eAuay 6002—700C 2 lUeYDEYg
yseld peol Apnmis aAndudssp  uoibal eleyury
e WoJj bupnsas syieap pue saun(u Ainfur pue yiesg SPI0J34 YSeld peol 01|04 paseq-Alisibay pue 3A1123ds0119Y ‘eidoiy1g 1 10Z-2007 RUENENY
yseld peol eqeqy
e WoJy bupnsal syiesp pue saunfu Ain(ur pue yiesq spi0da4 dyjel| paseq-Ansibay ainidedai—ainide)  -sippy ‘eidoiyig €107-7107 1.Zebaqy
[endsoy
e 0} bunussaid Syusned painfuf Jo [BUOIDSS-5501D
Useid peo e Jo 31Is ay3 1e syiea Ainful pue yiesg SpJodal [eHdsOH paseq-Alisibay pue aAndudssg  1jebiy ‘epuemy 500¢ Nzakeljbem |
eleno(
-9punoe;
YSeId B JO SABP O UIYIM SUy3eaQ yreaQ P03 1|0 paseq-A1sibay  Apnis aAndadsonay ‘uooJawR) /007-+002 NO¥AqUIR[-IMBUGOS
humas
uoniuyap ase) ejep Jo adA} e)ep Jo aInos ad£y Apnys ubisap Apnis Apnys ‘A13uno) pouad Apms DUIRYIY

SLOZ—086L ‘31n3eId}1| 3y J0 M3IARI d1jewd)sAs @ YBnoly) payiauapi se ‘edtsyy ui syjeap pue saunfug ‘sayses dyjel) peos Jo U3pJng uo saIpms | djqe|




Systematic reviews

Road traffic crashes, injuries and deaths in Africa

Davies Adeloye et al.

(" " 'sanu1u07)

9U92S 9pISINO

siarienbpeay

pUB JU3PIDIL JO U35 18 Y3ea[ yieag 901|0d |ISPS} WO SPI0I3I 3D1|0d paseq-A1sibay aA123dsol1aY elRBIN £861-0861 2PMUDZ]
(6-@DI) UOISIAI YIUlu ‘53583510
JO uopeayisse|) [euofeusaiu| buisn
PSPOD PUR WIOJ UOIIRIYIIOU Y1esp
S,A1UN0D 3 Uj PaP403l S SUIea( yieag UOBWIOJUl ASIUIL UesH paseq-A11s1bay SA123ds0119Y paUIND 1107 Apewepy
yseld peol 32A21010w ebueiebjog
woyy bunnsal saun(ul pue syiesg Ainfur pue yieaQ suodal dyjel| paseq-A1sibay aA23dsolaY ‘eUeYD 8007—+00C ..buogapny
$35eD UNJ-pue-1y
woJ SalNful pue syieap UelISapad Ainfur pue yieaq suodal dyjel| paseq-A11s16ay dA123ds0110Y eueyo 010Z-¥002 :00pIY
SYIeIP pU S3UN[Ul YUM Yseld peoy Ainfur pue yieaq uoneindod juapisay  paseg-uonendod Asning eueyn 6661 DO
Yseud Jo SAep OE UILLM S131|eIed Ainfur pue yieaq uoneindod juapisay  paseg-uonendod Aaning eueyo 6007 <:012119N0)
(SIyyrz >
1oy uonezijedsoy) saun(ur ybis
‘(SIyp < Joy uonezijeudsoy) saunfu andLosap
SNOWaS ‘sAep Q¢ UIYIM 1eaQ Ainful pue yieaQ p1ep YsSeud dyjel) parjoday paseq-A1sibay pue aAndadsonay eueyn 2661-1661 Lleynyy
Yseud 3y Jo sAep 0€ ulyum
SINJJ0 Y1e3p 3Y3 3I3YM puUB Ysed
e JO }NSal & Se P3| 1. suosiad anndiudsap
2I0W JO 3UO U3YM Sli[eIeq yieag SpJ0d31 [eydsoy ‘siiodal duyel| paseq-A1sibay pue aAndadsonay eueyo £007-5002 Lyeexdy
ysei peol uefpiqy
woyy bunsal syiesp pue saunfuy Ainful pue yieaq SpJodal |e1dsoH paseq-A11sibay 3A129ds0119Y '31|0A|,p 310D 1 10Z-100T noxyuowy
(ssip
[eLR1sIbEW 1USSBDN PUE BYIRYIN WO eylRUIN
Useld Jo sAep € UILIM syiesq yiesg  saisdoine pue spiodal yieap) A1endop paseq-A11si1bay dA129ds0119Y ‘eJ1JY Yinos 007-€661 EEI
yseld peol oJ[eREY ododwi
woyy buinsal syiesp pue saunfuj Ainfur pue yieaQ uoneladood Juawabeuew uodsuelr) paseq-A1sibay aA123ds0119Y ‘ed14y YInos 8007—00C EN
USeid peol woij bunjnsal syiesp (aseqeiep Auoyine UMDY 13
pue ssunfuy uepisspad piiyd Ainfurpue yiesg  uodsuedl JUIMYRY]S) SPI0Ia) Lodsuel | paseq-Alisibay SA11D3ds0119Y ‘ed1Jy YInos 1007 ,./AepgoH
ysen peol
woly bunnsal syiesap pue saunfu Ainful pue yieaQ DUJQ SDSIILIS [eUONEN paseq-A1sibay dA129ds0119Y BOLJY YINOS 9007-1007 «Blyoya]
(spiodai
Yseid Jo sAep O€ Ulyum syiesg yieag Asdoine |eb3j-021paw) Alenpiop paseq-A11si16ay 9A123d50119Y ed14Y YINos 6661-€661 EE
(Ayedipiunw andLdsap
Useld Jo sAep Og UlyIIM syieaq yi1eag UeQINQ) 92JO SIISHEIS [PUONBN| paseq-A1sibay pue aAndadsonay POLJY YINOS £007-2007 ,-eboyN|O
(L0214 Yodsuel| anndidsap
yseid Jo sAep 0€ ulyum syiesaq yieag Jo uswileds() spiodal 1odsuel| paseq-A11s1bay pue aA2adso11ay B2V YInos €007
yseid peol (K134eS peoy
JO 91IS 93 18 SY1eap pue saun(u Ainfurpue yieag 10} AINIAISU| [BUOIEN) SPI0daJ Jodsuel| paseq-A11s16ay 91129050119y anbiquiezopy 0007-0661 ~,0BWOY
humas
uoniuyap ase) ejep jo adA| e)ep Jo Inos ad£y Apnyg ubisap Apnis Apnys ‘A13uno) pouad Apms DUIYAY

(panuiguoa - )



Systematic reviews
Road traffic crashes, injuries and deaths in Africa

.continued)

o o %
© - < = < = =
c R o)} @ o
© ©c c © c © = (o))
2 U%U"E = =
=
s T 5 LRs Bo 3
o— e} T ® n © 74
- = %) o w o
= o} L c =29 = 3]
s O T T = O “— O
= © < O O , ® & %]
17} [ S o 2 o 2 L
- o RS = ¢ = =
@ %} S » O a9 =,
2 $EE 3 LR L5 =
S £
o 38{' L © o < a °
= n
22T L RT_R®J_ 5
(GCUWQJWL(U ©w = © on
£E2E£c<£253<52a%
© 8 ®™ 0 ©®E H ©®E H ©
05 O U - O V- 6 O
Oo O <x<Ooc Ooc O
]
4 > > >
] - f 2
- S S S
= = = =
1) £ £ £
@ he} © ©
o e je C
'Zc < © <
= c c <© = =
=] r=R= =] = =
© C O (© © ©
) U UV O @ o]
a O 00 a (o)
©
i)
<
[ [%)
=
] a8 e
= = o
u— o O
© ) - L
] 2 S )
= 3] = =2
= = © (%] w >
= = = ke © =
i v S o = = (7]
he) QL S O S A
© o = v O [}
o o O o ] O
o - § = = =
K S & E i} =
= = >
g © Y8a a o)
ho] wn = 92 o
O v o O o IS
[ @Z @2 d5 == <<
he]
]
v o 8 © © o he]
o (5] o 9 o () ()
= [%} AN %] [va)
= © s © © © ©
> 2 g 2 L 2 o
= > s> > > >
= =] & =5 5 = =
& RG] S 2 ° k%] k%]
o Q o O o) o
D o o D ] 7]
[a'sy a o o oC oC
[
=
v
v W
e ) = = @
o +— o
> = SR} c
= < v D ©
] = -~ 2 o =
L = [ ) =
wv (< Y o O v =
= = 2 8 > 5
e c 5 5 el
> > v L > >
v N o oo (%] <C
)
%l
2 & = o)
= = o))
“w = o S S
SE e = —
s 9| o © © © 3 I~
E O T T 0] (7]
G > 2 o > 2 2
= = =z = = = =
1S e} n o ~ 0
=) — 0 XN =) S
o o o & O S S
= |7 g 77 Q@ i
S
> o I~ No)
k) > N ® «© S S
= S A A S S
- ~ — — ~ N
“n
kel
©
o
oC
© o
s 4
] EBn s 9 < i
= -3 % & ¢ < 2
o 2 =2 2 =
= S2c 5D <) =
] [T I3 S &
- D= O O =
[ 7] =25 © ® © o) o)
-5 Zuv O <€ o << <C

(..

road crash

Deaths and injuries resulting from

road crash

Death and injury

Information from health and transport

ministries

Registry-based

Retrospective and

Nigeria, Oyo
descriptive

1980-1982

Jinadu®

Deaths and injuries resulting from

road crash

Death and injury

Traffic reports

Registry-based

Nigeria, Zaria Retrospective

1980

Aganga*

Davies Adeloye et al.

the lowest death rate was recorded in
Nigeria at 1.64 per 100000 population
in 2007.”

From the available population-
based studies, Nigeria reported the
highest number of road traffic injury and
death rates at 4120 per 100 000 popula-
tion and 160 per 100000 population,
respectively. The road traffic injury rate
is the highest recorded in any single
study in Africa. Algeria and Ghana also
reported high road traffic injury rates
at 700 and 938 per 100000 popula-
tion, respectively.’”’* Only six studies
reported male and female road traffic
crash estimates,'*'**"*>*>*! with Algeria
and South Africa recording the highest
number of casualties.

Pooled rates

Table 2 presents the estimated pooled
rates for the African continent. For total
crashes, the pooled rate was 52.8 per
100000 population, with the median at
39.7 per 100000 population. The pooled
fatal crash rate was estimated at 9.6 per
100000 population with a median at 4.8
per 100000 population. Pooled crash
injury and death rates were estimated
at 65.2 injuries and 16.6 deaths with
medians of 38.9 injuries and 7.9 deaths
per 100000 population, respectively
(Fig. 2 and Fig. 3).

From 1990 to 2015, road traffic
injury rates increased from 40.7 to 92.9
per 100000 population (Table 3). In con-
trast, death rates decreased from 19.9 to
9.27 per 100 000 population (Fig. 4 and
Fig. 5). Applying these figures and using
the United Nations (UN) population
estimates'” for the region, the pooled
estimate came to 106000 road traffic
deaths and 1.1 million injuries in 2015,
compared with 126 000 deaths and
260000 injuries in 1990.

By road user category

From individual studies, road traffic
death rates among pedestrians ranged
from 0.26 per 100000 population
in Nigeria in 2007 to 13 per 100000
population in South Africa in 2003.
24 The death rate among motorized
four-wheeler occupants was lowest
in Nigeria in 2007 and highest in
South Africa in 1999 at 0.74 and 63
per 100000 population, respectively.
4925 A 2007 study from Cameroon
reported the lowest road traffic death
rate for motorized two-three wheeler
occupants and cyclists and a 2012
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Table 2. Pooled road traffic crash, injury and death estimates by road user type, African, 1980-2015

Road user type Total crash rate? Fatal crash rate® Injury rate* Death rate!

All road users

Pooled rate (95% Cl) 52.8 (49.0-56.6) 9.6 (8.6-10.7) 65.2 (60.8-69.5) 16.6 (15.2-18.0)
Median (range of estimates) 39.7 (2.9-716.6) 48(0.7-186.1) 389 (8.1-491.8) 79(1.6-81.6)
No. of data points 49 30 59 95
Pedestrians

Pooled rate (95% CI) - - 10.8 (8.7-12.8) 34(25-42)
Median (range of estimates) - - 9.14 (0.4-75.0) 2.2(03-13.0)
No. of data points - - 28 21
Four-wheelers

Pooled rate (95% Cl) - - 37.2 (25.7-48.7) 59 (4.4-74)
Median (range of estimates) - - 26.6 (1.4-271.0) 2.7 (0.7-63.0)
No. of data points - - 19 23
Two-three wheelers/cyclists

Pooled rate (95% Cl) = = 16.1 (12.1-20.2) 1.3(0.98-1.6)
Median (range of estimates) - - 5.8 (0.4-136.0) 0.9 (0.12-3.1)
No. of data points - - 19 22

Cl: confidence interval.

¢ Defined as number of all road traffic crashes (fatal and non-fatal) per 100000 population.

b Defined as number of fatal road traffic crashes per 100000 population.

¢ Defined as number of non-fatal road traffic injuries per 100000 population.

¢ Defined as number of fatal road traffic injuries per 100000 population.

Note: There were no studies with crash rate and fatal crash rate to estimate for pedestrians, four-wheelers and two-three wheelers/cyclists.

study from the United Republic of
Tanzania reported the highest, at
0.12 and 3.12 per 100000 popula-
tion, respectively.*” The pooled rates
showed that motorized four-wheeler
occupants had the highest road traffic
death rate, closely followed by pedes-
trians. The pooled road traffic injury
and death rates among pedestrians
were 10.8 and 3.4 per 100 000 popula-
tion, respectively. Among motorized
four-wheeler occupants, the pooled
road traffic injury and death rates were
37.2 and 5.9 per 100000 population,
respectively. Among motorized two-
three wheeler occupants and cyclists,
the pooled injury and death rates were
16.1 and 1.3 per 100000 population,
respectively (Table 2).

Fig. 2. Pooled road traffic crash rate, Africa, 1980-2015
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Discussion 0

Our study reflects the difficulties that
many experts have noted in describing
the extent of road traffic crashes, injuries
and deaths in Africa, for which model-
ling based on scarce and variable infor-
mation, may not necessarily provide a
reliable estimate.*® Moreover, registry-
based reports may grossly underestimate
the burden of road traffic crashes. Popu-

T T
19801989 2010-2015

Note: In the box plot, the boxes represent the interquartile range of road traffic injury rates where the
middle 50% (25-75%) of data are distributed; the bars represent road traffic injury rates outside the
middle 50% (< 25% or > 75%); the dots represent specific road traffic injury rates which were a lot higher
than normally observed over the study period (outliers) and the lower, middle and upper horizontal lines
represent the minimum, median and maximum road traffic injury rates (excluding outliers), respectively.

lation-based studies consistently report
a higher fatality rate."****" For example,
a population-based survey conducted in

Ghana in 1998 reported an injury rate
of 940 per 100000 population,** while
another registry-based study in the same
country for the same year estimated 32

per 100000 population.”” The Nigerian
Federal Road Safety Corps estimated
3.7 deaths per 100000 population for
Nigeria in 2009.” In contrast, a popu-
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Fig. 5. Pooled road traffic death rate, Africa, 1980-2015
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Note: In the box plot, the boxes represent the interquartile range of road traffic injury rates where the
middle 50% (25-75%) of data are distributed; the bars represent road traffic injury rates outside the
middle 50% (< 25% or > 75%); the dots represent specific road traffic injury rates which were a lot higher
than normally observed over the study period (outliers) and the lower, middle and upper horizontal lines
represent the minimum, median and maximum road traffic injury rates (excluding outliers), respectively.

lation-based study in the same country
reported a higher estimate of 160 deaths
per 100000 population.*

The subgroup analysis showed that
injury rates increased and death rates
decreased between 1990 and 2015. A
high road traffic injury number may
reflect the effect of economic growth on
the burden of road traffic injury in the
region, which may be associated with
increased travel and exposure to a haz-
ardous traffic environment.”** However,
death figures may be decreasing due to
a relatively improving prehospital and
emergency response system,” as noted
in Ghana, South Africa and Zambia.”>
>»% It is important to note that many
deaths may be missed or not recorded,
as many of the road safety agencies tend
to only record crashes, leaving the re-
cording of deaths to health agencies.”*

Our findings further revealed that
the highest rates of casualties are among
motorized four-wheeler occupants and
pedestrians. A WHO report shows that
43% and 38% of road traffic deaths in the
African Region occurred among motor-
ized four-wheeler occupants and pedes-
trians, respectively.” In Africa, most of
these motorized four-wheeler occupants
are passengers of commercial vehicles
which is the commonly used means of

transport.” The high death rate among
motorized four-wheeler occupants may
also be due to the fact that crashes in-
volving motorized four-wheeled vehicles
are often recorded, while pedestrian
crashes may be missed.””” However,
we agree with some authors who have
reported that pedestrians may be more
affected in Africa due to bad road in-
frastructure, lack of pedestrian-friendly
road signs, the way traffic is mixed with
other road users and a general disregard
for pedestrians by drivers.’

Meanwhile, a major challenge for
the response to road crashes in Africa
is the lack of reliable information and
data that can inform an evidence-based
public health response.*>*” Underreport-
ing especially of vulnerable road users,
poor or absent links between reporting
agencies, exemptions from reporting,
poor sampling techniques and varying
case definitions have been indicated as
limitations of reported data. The differ-
ent rates of road traffic crash, injury
and death reported in this study may
be mostly related to surveillance system
reporting errors and biases. In many
African countries, there are no effective
vital registration and active surveillance
systems to capture the outcome of a road
traffic crash’ and police data is the main

Systematic reviews
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source of traffic crash data."” However,
data from police sources tend to under-
report injuries and deaths due to poor
traffic police response and follow up
on injured victims and varying traffic
fatality definitions for real-time and
chronologic data capture.*

Our study has the following limi-
tations. Population-based studies on
road traffic crashes in Africa, which
would have been more reliable than
registry-based studies, were not avail-
able. Population-based studies may
have given insights on the extent of
road users exposure to traffic risk, mode
and frequency of road travel, distance
travelled, number of road commuters
and the conditions of the road. In the
absence of such information, we have
not based our estimates on an appropri-
ate travel exposure denominator, thus
limiting an understanding of the reasons
behind the reported road traffic crash,
injury and death rates and trends.

The available registry-based studies
varied in their quality. They reported
questionable values and trends and
provided uncertain estimates. Lack of
appropriate case definition for road traf-
fic fatalities and incomplete breakdown
of road traffic crash estimates by road
user type were major limitations. Ad-
ditionally, the non-fatal injury figures
reported by the different studies varied
with respect to severity and outcome.
These variations could have affected our
meta-analyses.

While we applied the UN popula-
tion data for Africa to estimate rates
where relevant national reference
population data were unavailable, there
were no comparable data to use for
subnational studies. In addition, the data
employed for this analysis were gener-
ated only from 15 countries, which is
relatively small to accurately reflect the
overall situation in the region. Hence,
our estimates should be interpreted
against these limitations.

In conclusion, our study suggests
that the burden of road traffic injuries
in Africa is high and there is an un-
derestimation of road traffic fatalities.
Improved road traffic injury surveillance
across African countries may be useful
in identifying relevant data gaps and
developing contextually feasible preven-
tion strategies in these settings. M
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Résumé

Incidence des accidents, traumatismes et victimes de la route en Afrique: revue systématique et méta-analyse

Objectif Estimer lincidence des traumatismes et des déces dus a des
accidents de la route pour toute la population des usagers et pour les
différents groupes d'usagers de la route, en Afrique.

Méthodes Nous avons fait des recherches dans MEDLINE, EMBASE,
Global Health, Google Scholar et sur des sites Internet d'organisations
etd'agences de sécurité routiere africaines, pour trouver des rapports et
des études réalisées en population ou a partir de registres, concernant
l'estimation des traumatismes et des déces dus a des accidents de la
route en Afrique, publiés entre 1980 et 2015. Les données obtenues pour
l'ensemble des usagers de la route et pour chague groupe d'usagers
ont été extraites et analysées. Nous avons effectué une méta-analyse

a effets aléatoires et avons estimé les taux combinés des traumatismes
et des décés dus a des accidents de la route.

Résultats Nous avons identifié 39 études, de 15 pays africains. Le taux
combiné de traumatismes dus a des accidents de la route a été estimé
a 65,2 pour 100 000 habitants (intervalle de confiance -IC- de 95%:
60,8-69,5) et le taux de déces a été estimé a 16,6 pour 100 000 habitants
(IC de 95%: 15,2-18,0). Le taux de traumatismes dus a des accidents de
la route a augmenté de 40,7 pour 100 000 habitants dans les années
1990 a 92,2 pour 100 000 habitants pour la période entre 2010 et 2015,
tandis que le taux de déces est passé de 19,9 pour 100 000 habitants
dans les années 1990 a 9,3 pour 100 000 habitants entre 2010 et 2015.
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Le taux le plus élevé de tués sur les routes correspond aux occupants de
véhicules motorisés a quatre roues, avec 5,9 victimes de la route pour
100 000 habitants (IC de 95 %: 4,4-7,4), suivis de pres par les piétons,
avec 3,4 déces pour 100 000 habitants (IC de 95%: 2,5-4,2).

Conclusion Lincidence des traumatismes et des déces dus a des
accidents de la route est élevée en Afrique. Etant donné que les rapports
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fondés sur des registres sous-estiment les chiffres réels, il est nécessaire
de procéder a un enregistrement systématique des données sur les
traumatismes et les déces dus a des accidents de la route pour pouvoir
déterminer leur véritable incidence.

Peslome

Bpems OPOXKHO-TPAHCMOPTHBIX NPOUCLLIECTBUI, TPABMATU3Ma U CMEPTHOCTM B pe3ysbTaTe Takux
npoucwecTBuin B AppuKe: cuctemaTnyeckmii 063op n metaaHanus

Llenb OueHntb 6pema TpaBMaTh3Ma M CMEPTHOCTU B pesysnsTaTte
JOPOKHO-TPAHCMOPTHBIX MPOUCLIECTBUI A1A BCEX YUYACTHUKOB
JOPOKHOrO ABWXKEHWA 1 ANA Pa3INYHbBIX TPYNMN yY4aCcTHUKOB
JOPOXHOIO ABMKEHNA B APpHKe.

MeTtoabl bbin BbiNoONHEH Mouck B 6aszax gaHHbix MEDLINE,
EMBASE, Global Health, cucteme Google Scholar, Ha Beb-caiiTax
adpPUKAHCKUX yupexaeHuin no obecnevyeHunio 6e30nacHoOCTY
NOPOXHOIO [ABVKEHNA 1 OpraHM3aUmin Ha NpeameT peecTpoBbIX
1 NONYNAUMOHHBIX UCCNefOBaHNI TPaBMATM3Ma 1 CMEPTHOCTM B
pe3ynbTate AOPOXKHO-TPAHCMOPTHBIX MPOUCLIECTBUA B Adpuke
1 OTYETOB MO HUM, ONyONMKOBaHHbIX B nepuon Mexay 1980 u
2015 rogamn. locTynHble JaHHbIe MO BCEM YUYaCTHMKaM AOPOXHOTO
ABVKEHVA W MO WX OTAENbHBIM rpynnam Obifv U3BfedeHbl 1
npoaHanu3vpoBaHbl. C MOMOLLbIO MeTaaHanv3a C MCMob30BaHemM
Mofenn ciyyvaiHbix 3ddeKToB Obinn paccumTaHsl 0bbegnHeHHble
rokasaTenn TpaBMaTV3amMa U CMEPTHOCTU B pe3ysbTaTe JOPOXKHO-
TPaHCNOPTHBIX MPOVICLLECTBUIA.

Pesynbratbi bbino BbiABEHO 39 UccnefoBaHWiA 13 15 cTpaH AGpHKL.
O6beanHeHHbI pacyeTHbI NoKa3aTesb A0POXHO-TPAHCMIOPTHOTO
TpaBMaTM3Ma COCTaBMA 65,2 ciyyaa Ha 100 000 xutener (95%-1
noseputensHobIr MHTepsan, : 60,8-69,5), a nokazarenb CMEPTHOCTY

coctasun 16,6 ciyyan Ha 100 000 »kutenelt (95%-11 AW: 15,2-18,0).
[TokasaTenun TpaBMaT3Ma B pe3ysbTaTe JOPOXHO-TPAHCMOPTHbBIX
npovclecTemi ysennumnnmnce ¢ 40,7 cnydas Ha 100 000 xu1Tenen B
1990-x ropax Ao 92,9 cnyyasa Ha 100 000 xmtenen B nepnog ¢ 2010
no 2015 rof, a nokaszatenn CMepTHOCTM CH3MANCD € 19,9 cnyyan Ha
100 000 xuTenen B 1990-x rogax o 9,3 cnyyad Ha 100 000 xumTenei
snepuonc 2010no 2015 roa. Havbonbwnii nokasatens CMepTHOCTM
B pe3ynbTate AOPOXKHO-TPAHCMOPTHBIX MPOUCLIECTBII Habmoaanca
cpeamn NacCakKMpPOB MOTOPHbIX YETbIPEXKONECHBIX TPAHCMIOPTHbIX
cpencTs v coctaenan 5,9 cnydaa Ha 100 000 xxutenei (95%-i N
4,4-7,4); HEHaMHOTO MeHbLUWIA NoKasaTesb Habnohanca cpean
neLlexofjoB 1 coctasnan 3,4 cnydaa Ha 100 000 xuteneir (95%-1
: 2,5-4,2).

BbiBop B Adpuike cyliecTByeT BbiCOKOe Opemsa TpaBmaTiama U
CMepTHOCTY B pe3ysbTaTe AOPOKHO-TPaHCMOPTHbIX MPOUCLLECTBIN.
[lockonbKy Mokasatenn 6pemeHn, NonydyeHHble B pesynbrate
peecTPOBbLIX MCCNEAOBAHWUI, 3aHWXEHD, ANa onpefeneHns
NCTUHHOTrO bpemeHn TpebyeTca cmcTemaTsauma AaHHbIX Mo
TpaBMaTU3My 1 CMEPTHOCTU B pe3y/ibTaTe AOPOXKHO-TPAHCMOPTHbIX
NPOVICLIECTBIN.

Resumen

La tasa de colisiones, traumatismos y muertes en las carreteras africanas: una revision sistematica y un metaanalisis

Objetivo Estimar la tasa de traumatismos y muertes por accidentes
de tréfico para todos los usuarios de las carreteras y entre los distintos
grupos de usuarios de las carreteras en Africa.

Métodos Se realizaron busquedas en MEDLINE, EMBASE, Global
Health, Google Scholar y sitios web de agencias y organizaciones de
seguridad vial africanas para encontrar estudios e informes basados en
la poblacién y en los registros sobre estimaciones de traumatismos y
muertes por accidentes de trafico en Africa publicados entre 1980y 2015.
Se extrajeron y analizaron los datos disponibles para todos los usuarios
de las carreteras y por grupo de usuarios de las carreteras. Se realizé un
metaandlisis de efectos aleatorios y se estimaron tasas agrupadas de
traumatismos y muertes por accidentes de trfico.

Resultados Se identificaron 39 estudios de 15 paises africanos. La tasa
agrupada estimada de traumatismos por accidentes de tréfico fue de
65,2 por cada 100 000 habitantes (intervalo de confianza, IC, del 95%:
60,8-69,5) y latasa de muertes fue de 16,6 por cada 100 000 habitantes

(IC del 95%: 15,2—18,0). Las tasas de traumatismos por accidentes de
tréfico aumentaron de 40,7 por cada 100 000 habitantes en la década de
1990a 92,9 por cada 100 000 habitantes entre 2010y 2015, mientras que
las tasas de muertes se redujeron de 19,9 por cada 100 000 habitantes
en la década de 1990 a 9,3 por cada 100 000 habitantes entre 2010 y
2015. La mayor tasa de muertes por accidentes de tréfico se encontrd
entre los ocupantes de vehiculos motorizados de cuatro ruedas, con
un 5,9 por cada 100 000 habitantes (IC del 95%: 4,4—7,4), sequida muy
de cerca por los peatones, con un 3,4 por cada 100 000 habitantes (IC
del 95%: 2,5-4,2).

Conclusién En Africa, la tasa de traumatismos y muertes por accidentes
de tréfico es alta. Puesto que los informes basados en registros
infravaloran dicha tasa, es necesario un cotejo sistematico de datos de
traumatismos y muertes por accidentes de tréfico para determinar la
tasa real.
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Box 1.Search strategy of published studies on the burden of road traffic crashes, injuries
and deaths in Africa.

1. africa/ or exp africa, northern/ or exp algeria/ or exp egypt/ or exp libya/ or exp morocco/ or
exp tunisia/ or exp “africa south of the sahara"/ or exp africa, central/ or exp cameroon/ or exp
central african republic/ or exp chad/ or exp congo/ or exp “democratic republic of the congo’/
or exp equatorial guinea/ or exp gabon/ or exp africa, eastern/ or exp burundi/ or exp djibouti/
or exp eritrea/ or exp ethiopia/ or exp kenya/ or exp rwanda/ or exp somalia/ or exp sudan/
or exp tanzania/ or exp uganda/ or exp africa, southern/ or exp angola/ or exp botswana/ or
exp lesotho/ or exp malawi/ or exp mozambique/ or exp namibia/ or exp south africa/ or exp
swaziland/ or exp zambia/ or exp zimbabwe/ or exp africa, western/ or exp benin/ or exp burkina
faso/ or exp cape verde/ or exp cote d'ivoire/ or exp gambia/ or exp ghana/ or exp guinea/ or
exp guinea-bissau/ or exp liberia/ or exp mali/ or exp mauritania/ or exp niger/ or exp nigeria/
or exp senegal/ or exp sierra leone/ or exp togo/

2. exp vital statistics/ or exp incidence

3. (incidence* or prevalence* or morbidity or mortality).tw.
4. (disease adj3 burden).tw.

5. exp“cost of illness"/

6. exp quality-adjusted life years/

7. QALY:tw.

8. Disability adjusted life years.mp.

9. (initial adj2 burden).tw.

10. exp risk factors/
11.20r3or4or50r60r7or8or9or10

12. road traffic accident*. mp. [mp =title, abstract, original title, name of substance word, subject
heading word, protocol supplementary concept, rare disease supplementary concept, unique
identifier]

13. RTAs.mp. [mp =title, abstract, original title, name of substance word, subject heading word,
protocol supplementary concept, rare disease supplementary concept, unique identifier]

14. road traffic injur*.mp. [mp =title, abstract, original title, name of substance word, subject
heading word, protocol supplementary concept, rare disease supplementary concept, unique
identifier]

15.traffic crash*.mp. [mp =title, abstract, original title, name of substance word, subject heading
word, protocol supplementary concept, rare disease supplementary concept, unique identifier]

16. exp Accidents, Traffic/

17. exp air bags/ or exp child restraint systems/ or exp seat belts/
18. exp motor vehicles/ or exp automobiles/ or exp motorcycles/
19.120r130r14or150r160r170r 18

20.7and 11and 19

21. limit 20 to (yr="1980 —Current
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