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Abstract

Objective: The aim of this study is to evaluate, through a systematic review of hospital based 

studies, the proportion of road traffic injuries and fatalities in SSA.

Methods: In accordance with PRISMA and MOOSE guidelines we searched the following 

electronic databases: PubMed, Embase, Africa-Wide Information, Global Health, and Web of 

Science. Articles were eligible if they measured proportion of RTIs in SSA by using hospital based 

studies. In addition, a reference and citation analysis was conducted as well as a data quality 

assessment.
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Results: Until to 2015 there were a total of 83 hospital based epidemiologic studies including 

310,660 trauma patients and 99,751 RTI cases, in 13 SSA countries. The median proportion of 

RTI among trauma patients was 32% (4% to 91%), of those the median proportion of death for the 

included articles was 5% (0.3% to 41%).

Conclusion: The number of studies evaluating RTI proportion and fatalities in SSA countries is 

increasing but without the exponential rise expected from WHO calls for research during the 

“Decade of Action for Road Traffic Injuries.” Further research infrastructure including 

standardization of taxonomy, definitions, and data reporting measures, as well as funding, would 

allow for improved cross-country comparisons.
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INTRODUCTION

As of 2010, road traffic injuries (RTIs) were the eighth leading cause of death (Lozano et al. 

2012), and by 2020, they are predicted to become the third leading cause of death.(Peden et 

al. 2004) Between 1990 and 2010 there was a 46% rise in worldwide deaths due to road 

traffic crashes (RTCs).(Peden et al. 2004) A disproportionate burden of RTIs rests on low- 

and middle-income countries (LMIC), which have seen a precipitous increase, while high-

income countries have actually seen a decrease.(Peden et al. 2004) This disparity is expected 

to widen, and by 2020, it is predicted that road traffic deaths in LMIC will increase by 83% 

while decreasing by 27% in high-income countries.(Peden et al. 2004) Africa has the highest 

RTI death rate in the world; here, RTIs are expected to become the number one cause of 

death for children 5 −15 years of age in the near future and the number two leading cause of 

premature death in young men after HIV/AIDS.(Marquez et al. 2013) The endemic problem 

of RTIs disproportionately affecting the socioeconomically disadvantaged in sub-Saharan 

Africa (SSA) is exacerbated by the limited access to healthcare and limited resources and 

infrastructure to adequately respond to this problem.(Peden et al. 2004) Moreover, the loss 

of the main wage earner due to a RTI can be crippling to an entire family, and thus also 

represents a serious social and economic crisis.

In order to appropriately address and attempt to lessen the burden of RTIs in SSA, it is 

important to first systematically study the proportion, number and economic burden of road 

traffic injuries and fatalities. However, the most complete reporting and data sets on RTIs 

come from high-income countries, whereas in SSA, there is a paucity of comprehensive 

datasets.(Ameratunga et al. 2006)(Chokotho et al. 2013)(Labinjo et al. 2009)(Salifu et al. 

2012)(Murray et al. 1996)(Peden et al. 2004)(Samuel et al. 2012) Recently, the burden of 

road traffic injury and death was found to be concerningly high in African countries (Davies 

et al. 2016), however, the registry-based data sets available from SSA and other low-income 

countries do not accurately reflect the true incidence and proportion of RTIs due to 

systematic under-reporting, which is estimated to be as high as 50% in some LMIC.

(Ameratunga et al. 2006)(Jacobs et al. 2000)(Labinjo et al. 2009)(Murray et al. 1996)(Peden 

et al. 2004)(Salifu et al. 2012)(Samuel et al. 2012).
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The aim of this study is to evaluate, through a systematic review and summary, the 

proportion of hospital based data road traffic fatalities and injuries in SSA. In so doing, we 

hope to describe the current literature and publication trends on the proportion of RTI and 

fatalities in SSA.

METHODS

Protocol

This systematic review is reported in accordance with the Meta-analysis of Observational 

Studies in Epidemiology (MOOSE) and Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) guidelines and is registered in the Prospero (International 

Prospective Register of Systematic Reviews) database (CRD42014014091).(Stroup, 2000)

(Liberati, 2009)

Eligibility Criteria

The following inclusion criteria were utilized: (i) studies conducted in LMIC SSA countries; 

(ii) articles that measured the incidence and/or proportion of RTIs; (iii) hospital-based 

studies. Study designs considered included primary observational research or secondary data 

analysis; these observational hospital-based studies must describe the burden of RTIs and 

fatalities on the healthcare system. The following were used as exclusion criteria: (i) articles 

in languages other than English, Spanish, Portuguese, and French; (ii) literature reviews; (iii) 

non hospital based studies. The rationale for inclusion and exclusion criteria were based on 

the goal of developing models to estimate a pooled proportion of RTIs and RTI fatalities in 

SSA countries presenting to the hospital, therefore seeking data on proportion or incidence 

among hospital-based observational studies. Potential sources of bias were coded 

considering average age of the sample, time of data collection (year of publication), country, 

and the reason for admission (RTI, trauma, other types of injury).

Information Sources

We searched the following electronic databases: MEDLINE, Embase, Africa-Wide 

information, Global Health, and Web of Science. In addition, we manually searched the 

references of the included articles, and we performed citation analysis of the included 

studies using Google Scholar. Database searches were performed by qualified investigators 

with significant experience in systematic review methodology (JV).

Search

The search strategy used for PubMed is shown in Table A2. We did not use limits for 

languages and included all studies from 1990 until the present. Searches were conducted on 

the official website for each electronic database and the results were gathered using 

MyEndnote Web.

Study Selection

Titles and abstracts of the retrieved articles were independently evaluated by two reviewers 

(EK, DS). Abstracts which did not provide enough information regarding the eligibility 
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criteria were saved for full-text evaluation. Reviewers independently evaluated full-text 

articles to determine study eligibility. We attempted to evaluate all articles including 

contacting authors for manuscripts if the articles were not readily available. Only published 

manuscripts were included in this review; abstracts without accompanying manuscripts were 

not included. Only those studies independently agreed upon by both reviewers were 

included. Disagreements were solved by consensus, and if disagreement persisted, we 

sought a third reviewer’s opinion (CS). Articles published in other than English (Spanish, 

Portuguese, French) were evaluated by bilingual investigators. A list of citations (titles and 

abstracts) and selected studies are published as appendix to this paper and also on our 

research group’s website (https://sites.google.com/site/rtisubsaharanafrica/).

Assessment of Risk of Bias

Risk of bias was evaluated according to an association between the Guidelines for critically 

appraising studies of proportion or incidence of a health problem scoring system (Loney et 

al. 1998) and the checklist from the STROBE statement.(Moher et al. 2009) Study quality 

assessment included (i) design and sampling adequacy; (ii) sample size; (iii) measurement 

method; (iv) assessment bias; (v) response rate and missing data; (vi) statistical methods, 

estimates, and confidence intervals; (vii) sample description. Quality assessment was 

independently performed by two blinded reviewers (EK and DS) and disagreements were 

solved by consensus or by a third reviewer (CS). Quality of studies was categorized as “Low 

risk of bias” and “High risk of bias”. A study was categorized as “Low risk of bias” when it 

showed less than two indicators of the quality assessment present but with ‘unclear’ 

specification, which were not directly related risk in providing raw data or calculating 

proportions. Any studies with more than three items with ‘unclear’ classifications and/or one 

or more low quality indicators were classified as “High risk of bias”.

Data Extraction

Two reviewers (EK and DS) independently conducted article data extraction. Disagreements 

or discrepancies in the data extraction process were reviewed again by both reviewers, and if 

they persisted, these disagreements were resolved by a third reviewer (CS). General 

characteristics of the studies were collected, such as year of publication, country, aim of the 

study, study design, setting and population description, data collection time range, age, and 

gender. We also collected total sample size, total number of RTIs, total number of trauma 

patients, and total number of RTI deaths from each study.

Data Analysis

We opted to conduct qualitative and descriptive approaches for proportion of both the 

number of RTIs among trauma patients and RTI deaths among RTI patients. Quantitative 

pooling data in meta-analysis models was not possible because heterogeneity estimates were 

too high (I2>85% and Cochrane Q<0.05). Heterogeneity was assessed Cochrane’s Q 

(considering p-values lower than 0.05 to indicators of heterogeneity) and I statistics (Higgins 

et al. 2002). High I2 values indicate high heterogeneity, with a proposed categorization of 

25% (low), 45% (moderate) and 75% (high).. We anticipated high heterogeneity due to the 

diversified cultural characteristics of SSA countries and different health systems (i.e. 

prehospital care or emergency care) that would affect the proportion of mortality. Meta-
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regression was applied to evaluate influence of patient’s age, time of publication, country 

and reason for admission on our proportion of RTI and fatality estimation. Patient’s age, 

time of publication and country showed impact, so subgroup analysis were conducted and 

discussed separately. Several models were tested considering possible confounders such as 

country of study, study population (ie pediatric, adult), study design, and time period of the 

study. However, heterogeneity was still high in subgroup analysis or meta-regression 

models, which is expected in observational systematic reviews. To summarize the main 

proportion, we report forest plots with proportion of RTI deaths in RTI patients and 

proportion of RTIs in trauma patients in SSA countries by type of population. Median of 

proportions was calculated to separate summary reports by country and year of publication. 

All analysis and figures were conducted with R Language Software for Statistical 

Computing.(R Core Team, 2013).

RESULTS

Study Selection

As shown in Figure 1, a total of 2697 citations from 5 databases (PubMed, EMBASE, 

Africa-Wide Information, Global Health and Web of Science) were screened for eligibility. 

Reference and citation analysis introduced 100 articles and finally a total of 83 studies were 

included for the final analysis. A total of 69 studies reported the number of RTIs among 

trauma patients, with sample size ranging from 94 to 88,822. Another 43 studies reported the 

number of RTI deaths in RTI patients with sample size ranging from 66 to 23,454 (Table 

A1).

Studies Characteristics

Study characteristics for the 83 articles are included in Table A1. Our sample consists of 

studies among Emergency Department patients–based data in SSA countries. Nigeria had 

the largest number of studies (29), followed by South Africa with 12, Kenya with 11, and 

Uganda with 19. Ethiopia, Ghana, and Tanzania had 6, 7, and 5, respectively. Other 

countries represented were Malawi (3 studies), Rwanda (2), Cameroon (2), Mozambique (1), 

Namibia (1), and Senegal (1).

Considering study design, 45% were prospective and 53% retrospective, with only one study 

combining both prospective and retrospective methods. Trauma patients were the population 

type most frequent (38%) while RTI patients and overall injury patients had the same 

proportion (32%). Mostly, the studies did not differentiate age groups, discussing results of 

all ages of patients (53%), but 25% were pediatric-based data and 4% adults only; the rest 

were non-specified. Specific associations between proportion of RTI and RTI deaths and 

study characteristics will be presented. All countries with proportions and study numbers are 

represented in Figure 2. An increase in the number of studies is observed throughout the 

years, with only 2 studies before 1990 and a peak of 36 studies in the interval 2011–2015 

(Figure 2).
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Quality of Studies

Since we wanted to describe proportions, we chose data quality instruments focused on the 

adequacy and representativeness of samples within the studies. Our quality of studies 

evaluation indicated that 3 studies had indication of bias for proportion calculation (Adeolu 

et al. 2013)(Butchart et al. 1991)(Souza, 1968). Specifically, the main risk of bias common 

among the studies was the lack of appropriate sample description, selection or size (Table 

A1).

Most studies reported low risk of bias in relation to the proportion measures, although 

overall confidence intervals for proportions were not reported. Based on these results and the 

heterogeneity of study characteristics, we chose to report our results descriptively. Given our 

goal of qualitatively and descriptively summarizing the literature, we chose not to exclude 

studies based on quality issues. Quality classifications by study are displayed in Table A1.

Synthesis of Results

The proportion of RTI victims and fatal RTI were analyzed and descriptively summarized in 

the appendix (Figure A1 and A2). Our review included 310,660 trauma patients and 99,751 

RTI cases across 13 SSA countries. Overall the median proportion of RTI among trauma 

patients was 32%, ranging from 4% to 91%. Studies reported a median of 22% with 

variation from 8% to 47% in pediatric RTI while adult-only population studies showed 

higher indicators with a median of 35% and values ranging from 26% to 64%. Studies with 

no age restrictions showed ranges from 5% to 91%, with median RTI proportion of 32%.

The median proportion of patients who died among all RTI patients for the included articles 

was 5%, ranging from 0.3% to 41%. For pediatric patients, RTI deaths varied from 0.3% to 

18% with median of 3%, while all-age studies had 6% of median and a variation from 0.3% 

to 41%, and adults died in a proportion from 2% to 11% with median of 4% (Figure A2).

proportion by type of road user.—Studies reporting proportion of RTI within injury 

patients showed a median of 31.4% with variation from 11.1% to 92.9% for vehicle road 

users, while pedestrian-only population studies showed higher indicators with median of 

43.2% and values ranging from 9.7% to 69.6%. Studies aggregating all RTI types regardless 

of type of vehicle had a median proportion of 31% ranging from 5.3% to 90.6% (Figure 3). 

Vulnerable road users (studies that did not differentiate motorcycle drivers, bicyclists and 

pedestrians) RTI proportion was 42.4% with ranges from 40% to 44.9%.

The median proportion of patients who died among all RTI patients who reported to be 

motorcycle drivers was 9.8%, ranging from 8.8% to 10.8%. For vehicle drivers, RTI deaths 

varied from 2.4% to 31% with median of 7.4% while vulnerable road users had a proportion 

from 7.4% to 22.7% with median of 15%. Studies with all RTI regardless of type of vehicle 

(Overall RTI) had 5.6% of median and a variation from 0.3% to 40.8%. Finally, pedestrian 

RTI death proportion was 1.7% with ranges from 0.5% to 9.8% (Figure 4).

proportion by SSA countries—Nigeria and Rwanda had the highest median (51%) but 

Rwanda had only one study while Nigeria had a range of proportion of RTI (5% to 91%). 

Highest median results of RTI among trauma patients was in Cameroon (47%, 36% to 58%), 
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Ghana (40%, 32% to 54%), and Uganda (47%, 25% to 64%). Smaller proportion was 

observed in South Africa (15%, 7% to 56%), Tanzania (16%, 13% to 71%), Ethiopia (19%, 

11% to 49%), and Malawi (22%, 10% to 43%). Kenya had 30% of median RTI (4% to 69%) 

while Mozambique (14%) and Namibia (20%) had only one study reporting RTI proportion 

among trauma patients (Figure 5).

For deaths among RTI patients, not all countries reporting RTI proportion reported deaths as 

well. Deaths were most frequent in Rwanda (9%) although Rwanda only had one study. 

South Africa (7%, 0.3% to 15%), Ghana (7%, 6% to 7%), and Kenya (6%, 0.5% to 8%) had 

the next largest proportion. Nigeria showed a median proportion of RTI deaths of 5% (1% to 

40%) and also the largest maximum proportion reported. The smallest values were found for 

Tanzania (4%, 4% to 17%) and Uganda (3%, 2% to 5%), Senegal (2%) and Ethiopia each 

had one paper (0.3%).

proportion by year of publication—Figure 2 shows the number of publications has 

been increasing (2 to 36), especially between 2011–2015. Median values show an increased 

trend in RTI among trauma patients and a small variation in median proportion of deaths. In 

the last period of time (2011–2015), the medium value of RTIs among injury patients 

decreased; however, this value must be interpreted carefully because for all time periods 

there is a wide variability in the proportion data, represented by the points scattered in the 

graph, for both outcome measures (Figure 2).

DISCUSSION

On March 2, 2010, with resolution 64/2551, the United Nations General Assembly declared 

2011–2020 The Decade of Action for Road Safety. The goal of this resolution is to help 

develop the framework and support for coordinated local, national and global efforts to abate 

the pandemic of RTIs and fatalities. To our knowledge, we conducted the first systematic 

review and meta-analysis of RTI proportion over 20 years in sub-Saharan Africa; a region 

with rapidly increasing RTIs along with motorization and urbanization. We found a median 

proportion of RTI among trauma patients was 32% (4% to 91%) and the median proportion 

of patients who died among all RTI patients was 5% (0.3% to 41%).While according to our 

Global Burden of Disease data, it is well established that the burden of RTI and fatalities are 

increasing, our data found only a slightly increasing proportion of RTI among injury patients 

and a steady proportion of fatalities. Over the last two decades, the literature describing the 

RTI epidemiology in SSA grew. We feel the difference between our findings and the Global 

Burden of Disease highlights the limitations in RTI research in SSA: first, the limitations 

and challenges of injury research in a LMIC setting; and second, the limited road safety 

regulation environment leading to high numbers of immediate fatalities.

Limitations of data sources pose a significant challenge to injury research in an LMIC 

setting. Given the multi-sectoral nature of RTI, there are few complete and quality data 

sources for injury. Legal death registries are expensive, at times poor quality and do not 

describe the morbidity due to injuries which is a more burdensome challenge while hospital-

based registries have selection biases limited by access to care and immediately fatal 

injuries.(Chandran A et al. 2010) Upwards of 50% of trauma deaths in LMIC occur in the 
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prehospital setting.(Mock et al. 1998) In a LMIC, prehospital services are disastrously 

underdeveloped, leading directly to more immediate RTI deaths that would be otherwise 

occurring if prehospital services were available. Here, prehospital services are provided by 

bystanders and transport is usually by private vehicle with considerable transport delays.

(Nilsen et al. 2014) In a 1998, study in Kumasi, Ghana, showed only 9% of trauma patients 

requiring admission were transported by ambulance, and most of those were intrahospital 

transfers, while the major source of transport to the hospital was via commercial vehicles.

(Mock et al. 1998)

As such, a considerable proportion of RTI patients are never even seen in a hospital and 

those that are are likely have substantial delays in care worsening their morbidity and 

mortality.(Mock et al. 1998) In our data, made up of 32 studies and a total of 46,897 

patients, the median proportion of patients who died among all RTI patients for the included 

articles was 5%, ranging from 0.3% to 41%. This significantly low mortality rate is likely 

due to a large proportion of mortalities occurring in prehospitally.

While the UN declared the current decade to be the one of action for road safety, specifically 

citing research in each of the pillars of the Global Plan, between 2011–2015 the number of 

published hospital-based RTI manuscripts in SSA have not exponentially escalated as hoped. 

With the UN declaration, a marked increase in road traffic research could be expected, but 

this rise in manuscripts appears comparable to the pre-declaration increase. As such, RTIs in 

SSA remain a strikingly understudied field; in 2013, the Lancet Global Health issued a call 

for increased data collection from the health sector.(Mullan et al. 2013) Insufficient road 

traffic injury research is likely driven by several factors. First, the combination of 

insufficient healthcare funding and limited resources and organizational mechanisms makes 

it difficult to conduct small-, medium-, or large-scale RTI epidemiology. On average, SSA 

governments pay for an estimated one-third of total health expenditures and how these funds 

(along with private funding) are allocated is extremely variable. Second, there is very limited 

funding for electronic health records (EHR) and data systems is very limited. While there 

has been an increase in the use of EHRs in SSA, their use is still exceedingly low and cost-

prohibitive. Furthermore, the use of EHRs in SSA is fraught with challenges, including 

dependence on international funding and partnerships, high set-up and maintenance costs, 

and the need for parallel entry of data to paper and computer.(Akanbi et al. 2012) Lastly, 

despite the aforementioned calls for further research on the burden caused by road traffic 

crashes and the Decade of Action for Road Safety, the knowledge and recognition of the 

global burden of RTI on international platforms remains limited.

The strengths of this study include the multi-decade, multi-language inclusive nature of this 

systematic review. We included all languages likely to publish data about the countries of 

interest based on local languages (English, Portuguese, French, and Spanish). The main 

limitations in this study include those cited during the discussion about the quality and 

variability of the data as well as the publication biases inherent in this research. Publication 

bias on data from LMIC is impacted by financial difficulty obtaining funds to both conduct 

and then to publish data as well as limited research infrastructure and capacity to conduct 

and produce publishable research. Similarly, these results should not be generalized to 

discuss overall incidence or proportion of RTI in SSA as there is a large access to care bias 
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in this unique setting for this unique population. We also acknowledge a limitation regarding 

information on specific of each hospital where the data was gathered. We understand that 

hospitals in LMIC manage data differently and have different levels of infrastructure. 

However, given our goal to be the most inclusive to describe the situation in SSA we choose 

to include all these different study methods- which while a limitation for any metanalytic 

results helps us with our aim of understand current literature on the burden of RTIs at 

hospitals

Through a systematic review and summary of road traffic injury and road traffic fatalities 

from hospital-based studies in SSA countries, we found a median proportion of RTI of 32% 

among hospitalized injury patients and a median of 5% mortality among hospitalized RTI 

patients. Over the last 20 years, while the number of manuscripts has increased, the 

taxonomy and methods used varied so broadly that there are significant challenges in 

performing comparisons and meta-analyses. Further funding focused on research 

infrastructure should be allocated in order to improve RTI-related research.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Study flow diagram

Vissoci et al. Page 15

Traffic Inj Prev. Author manuscript; available in PMC 2019 January 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2: 
Time Series displaying manuscript per time period and proportion of RTI or death
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Figure 3: 
Summary of the proportion of Road Traffic Injuries among All Injuries by type of vehicle
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Figure 4: 
Summary of the proportion of Road Traffic Injury Fatalities among All Road Traffic Injury 

Victims by type of vehicle
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Figure 5: 
Map of Locations of Data Collection among articles as well as the proportion of deaths and 

proportion of RTI among all injury patients.
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