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Where are pedestrians injured
and killed on Kampala city’s road
network?

Esther Bayiga Zziwa*, Olive Kobusingye and David Guwatudde

School of Public Health, College of Health Sciences, Makerere University, Kampala, Uganda

Road traffic crashes are a threat to walkers in cities in the global south. It is
important for us to know where these crashes frequently occur as well as
gain an in-depth understanding of the traffic generators around these sites.
Kampala city has experienced many changes over time, and as a result, the
crash sites could have changed over time. Pedestrian crashes in cities cluster
in specific places than others on a road network known as black spots. It is
important to know and update the current black spots as well as reassess
the circumstances surrounding these crash sites. This study utilized 5-year
traffic crash data (2015-2019) to map and categorize pedestrian black spots
in Kampala city, Uganda, by road location type, as well as the nature of activity
happening around. A total of 1,095 unique crash locations emerged from
the data. Based on the criteria of locations with at least 10 serious or fatal
crashes in 5 years, 46 locations were identified as black spots. The bulk (48%)
of serious and fatal pedestrian black spots were junctions, especially those
with traffic lights, while 74% of these black spots were around places with
commercial land use. Whereas implementation of appropriate interventions
at black spots is a general well-proven method for reducing the number and
severity of crashes at these sites on the road network, the measures taken
to treat accident black spots vary from place to place dependent on the
unique local circumstances and risk factors. The draft black spot list serves as a
basis for further investigation and analysis of the local risk factors surrounding
serious and fatal pedestrian crashes in low-income settings as a key step in
generating appropriate interventions.

KEYWORDS

pedestrian crash, pedestrian injury, pedestrian black spot, Kampala-Uganda, serious
and fatal pedestrian crashes

Introduction

Road traffic injuries are a global problem responsible for approximately 1.35 million
deaths. However, the risk of death is three times higher in low-income countries
compared to high-income countries. Although 1% of the world’s motor vehicles are in
low- and middle-income countries (LMIC), 13% of deaths occur here. African countries
have the highest regional rates of road traffic deaths estimated at 26.6 deaths per 100,000
population. Pedestrians and cyclists, known as vulnerable road users, represent 26% of all
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deaths due to road traffic crashes (RTCs). However, the
African continent has the highest proportion of pedestrian and
cyclist mortalities comprising 44% of deaths (World Health
Organization, 2018). Road fatalities per capita are much higher
in African cities than in other cities in the world, and pedestrians
are overrepresented in the number of fatalities (Vanderschuren
and Zuidgeest, 2017).

Pedestrian crashes, like all RTCs, tend to occur more in
specific places than others on a road network. These places
are referred to as “black spots,” “hazardous road sections,” or
“dangerous road locations.” In this article, they will be referred
to as black spots. Since there is no universally appropriate
definition of what should be regarded as a black spot (Elvik et al.,
2009), different countries have adopted different definitions
for black spots. In this study, we adopted the Ugandan

<

definition for a black spot, which is “ a spot or location of
not more than 500 meters long where at least ten (10) fatal
or serious crashes have occurred within a period of five (5)
years because of local risk factors which are based on recorded
number of crashes” [Northern Corridor Transport And Transit
Coordination Authority (NTTCA), 2021]. Since black spots
arise as a result of local risk factors, there is a need to identify
local risk factors that may explain the higher expected number
of accidents.

According to Elvik et al. (2009), the “concentration of
accidents at a specific spot may partly be due to incorrect,
inappropriate or inadequate road design or traffic control at that
place.” As such, interventions primarily aim at improving road
design or traffic regulation at such spots in order to reduce the
expected number of accidents. However, Mohan Dinesh and
Geetam Tiwari argue that pedestrian crash risk in LMICs is
not primarily due to road design but is largely explained by
exposure (Mohan and Tiwari, 1998; Mohan, 2008). The presence
of variation in researchers’ positions on the contributing factors
that explain road safety and pedestrian safety specifically points
to the need for more empirical research in this area.

Proper identification of black spots for pedestrians can
inform better planning and lead to appropriate treatment
measures, leading to a reduction in such crashes. While
implementation of appropriate interventions at black spots
is a general well-proven method for reducing the number
and severity of crashes at these sites on the road network,
the measures taken to treat accident black spots vary from
place to place (Elvik et al, 2009), and this is dependent on
the unique local circumstances. While the local circumstances
within LMICs differ from those in high-income countries
(HICs) (Mohan, 2002, 2008; Wegman, 2017), the bulk of
research on pedestrian accidents and proposed interventions
are from high-income settings (Khayesi, 2006; Wegman, 2017).
For example, whereas Elvik et al. (2009) in the Handbook
of Road Safety Measures give a comprehensive overview and
illustration of how various interventions impact road safety,
almost all the research in the handbook comes from studies in
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HICs or highly motorized countries (Khayesi, 2006; Wegman,
2017). However, the transferability of research results relies
first and foremost on the extent to which the reported safety
effects of interventions depend on the circumstances in which
the research was carried out (OECD/ITF Transport Research
Committee, 2012). Therefore, there is a need to establish a good
understanding of conditions and circumstances under which
high-risk pedestrian crashes around black spots occur in low-
income settings.

It has been suggested that data of a minimum of 3 years
be considered to avoid regression-to-the mean effects since
RTCs are random events (Elvik et al., 2009). However, most of
the available studies in Uganda utilized 1 year or less (Muni
et al,, 2020; Oporia et al., 2020) when identifying dangerous
crash locations. In addition, none of the available studies have
focused on the city specifically as a built environment. Oporia
focused on the Kampala Metropolitan Area, which includes
both Kampala city and surrounding districts while Muni and
colleagues focused on Uganda as a country sampling district.
It is important to know and update the current black spots
as well as reassess the circumstances surrounding these crash
sites. This formed the first part of a broader study focusing on
pedestrians killed and injured due to RTCs in Kampala city
as a built environment. This foundational study focused on
mapping and categorizing pedestrian crash sites by frequency of
pedestrian crashes and location type utilizing 5-year RTC data
(2015-2019). Another study is underway to examine the detailed
contribution of underlying factors that could explain the results
of this study using statistical methods such as correlation and
negative binomial regression as used in many other such studies
(Merlin et al., 2020).

Materials and methods

Study area

This study was carried out in Kampala, the capital city
of Uganda, which has a day population of approximately 2.9
million people with 60% of these comprising the working
population. Kampala city is divided administratively into five
divisions, which are subdivided into 99 parishes/wards that
are in turn subdivided into 863 villages (Kampala Capital City
Authority, 2012). Kampala, like most cities, is seen as a land of
countless opportunities, thereby attracting many people, mostly
youth. Kampala as a satellite city faces the challenge of many
people working in the city while staying in the metropolitan
suburbs, hence day-time population differs from night-time
population. Kampala city is also unique because it has the
highest number of vehicles in comparison to the rest of the
Greater Metropolitan Area, as well as entire Uganda. The high
vehicle density is because it is a transport hub that hosts all public
transport leading to all the different routes in the country. Public
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transport in Kampala is provided by taxis (minibuses) and
commercial motorcycles (boda boda). There are more than 300
different routes. However, these routes are neither coordinated,
nor integrated, nor clearly regulated. Due to the high vehicle
density, there is a high probability of crashes happening,
evidenced by traffic police data where crashes happen the
most in Kampala. In addition, more pedestrians are seen in
Kampala city because many trips in the city are carried out
by walking, especially nonworking tours. Although most trips
are pedestrian, there are no proper pedestrian facilities. Along
most roads are unpaved and physically separated sidewalks,
thus pedestrians are forced to walk along roads, exposing
themselves to the risk of traffic accidents. In fact, the number
of pedestrians killed in Kampala city is very high (Muni et al,
2020), and pedestrians constitute 50% of all fatalities due to
crashes occurring in Kampala (Kampala Capital City Authority,
2012). This is a very high rate of pedestrian involvement, and
the number of people killed increases every year. Kampala city
has the highest road length as well as many different types
of roads found within one setting, thereby making it easier
to study the influence of roadway design on pedestrian safety.
Kampala city is also made up of numerous land uses with a lot of
mixed land use in several places. For example, a high number
of schools are located within the city, and school children
have been found at risk for pedestrian crashes. However, land-
use planning is disconnected from transport and road design
planning (Kampala Capital City Authority, 2012). This context
makes it a suitable pedestrian safety study.

Data collection

Data on pedestrian crashes were abstracted retrospectively
from Uganda Traffic Police records for Kampala city for a 5-
year period (2015-2019). A data abstraction form was used to
abstract data on crash location, crash severity measured by the
type of crash, whether serious or fatal, as well as the number of
pedestrians injured or killed per crash. All the crashes registered
involving pedestrians within the study period were either fatal
[defined as a crash in which death occurs at the scene of the
accident and/or within 1 year and 1 day as a result of injuries
sustained in the crash (Uganda Police, 2020)] or serious [defined
as a crash in which a person is admitted in the hospital as an
“inpatient” or any of the following injuries whether or not one is
admitted in the hospital: fractures, concussion, internal injuries,
crashing, severe cuts and lacerations (Uganda Police, 2020)] with
none reported as a minor crash [defined as a damage-only crash
where no persons are injured at all regardless of the extent of
damage to the vehicle (Uganda Police, 2020)].

The data abstraction form was converted to electronic
format using Kobo Collect software (Kobo Toolbox), then
loaded onto a Kobo Collect-enabled mobile device. Prior to
use, the electronic data abstraction form was tested through
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pilot data collection for 1 day using 2014 traffic crash data
at Kawempe police station (one of the police stations within
Kampala city), and necessary modifications made to the tool.
The modifications included listing age by categories of either
adult, juvenile, or missing since that was the format in which the
records were stated. Initially, the tool requested the actual age
but at pre-testing we realized the actual age was missing in most
of the records and had been stated as either adult or juvenile. We
also modified the crash entry unique code to include both the
number of crash, the year of crash, as well as the police station
where the crash was recorded. We had initially only included the
number of crashes in the police station entry book as well as year
but realized that it would later look duplicated when we went
to another police station where they shared the same number
and year. Finally, using the said data abstraction tool, data were
abstracted from Traffic Accident Record forms at the respective
police stations that oversee Kampala city. Where necessary, the
research assistants requested data about specific crash locations
from the police in order to ensure accuracy when recording the
location of the crash.

Data management and analysis

Data management

Data were downloaded from Kobo Collect in Excel format
and then imported into STATA software for data management
and analysis. Crash location data were written manually using
a description of the nearest location to the crash site. In
STATA, similar crash locations were given uniform naming
patterns so that similar crash sites could be identified as one
and the frequency of serious and fatal pedestrian crashes per
site calculated.

Data analysis
Identification of pedestrian injury and death black spots
A list of crash locations was generated for the different roads.
Crashes were then analyzed on the basis of frequency per crash
location. Uganda Police Traffic crash data currently lack a spatial
element with GPS coordinates. These are recorded with just
addresses as a representation of location. An assumption was
made that crash locations as described/reported by police were
accurate within 500 m as per black spot definition. Data were
ranked based on total frequency of serious and fatal crashes
reported per site and then a list of black spots generated where
at least 10 fatal or serious crashes were reported within a period
of 5 years.

Categorization of crash locations
Pedestrian crash locations in the data were described

» o«

in the records by “near; “at the gate, or “opposite” the

nearest prominent attribute to crash site. Police reported crash

frontiersin.org


https://doi.org/10.3389/frsc.2022.838186
https://www.frontiersin.org/journals/sustainable-cities
https://www.frontiersin.org

Zziwa et al.

locations by both spot and zone. We considered both under the
assumption that the traffic police knew where the exact spot
is; however, due to lack of a prominent feature around, they
had opted to use the zone name. Locations were categorized
on the basis of the nearest feature described by the police such
as a supermarket, junction, trading center, and traffic lights
as reported in the results and later recategorized into broad
categories of commercial, educational, recreational, industrial,
or worship place. Commercial land use was characterized by
the presence of at least one of these: trading centers, markets,
fuel stations, taxi stages, commercial buildings, supermarkets,
shopping malls, bus parks, and roadside vendors. Educational
land use was characterized by the presence of at least one of
these: nursery school, primary school, secondary school, tertiary
institution, or university. A worship place was characterized
by the presence of a church, mosque, or temple. Recreational
land use was categorized by the presence of a recreation park,
amusement parks, bar, pub, playground, or restaurant. Industrial
land use was categorized by the crash happening on roads
demarcated within the industrial street by road names and
number such as first street, second street, third street, fourth
street, fifth street, sixth street, seventh street, eighth street, ninth
street, and tenth street.

Results

Black spot analysis and categorization of
road structure and trip generators around

Overall, 5,123 crashes were recorded. Of these, 800 (15.62%)
were fatal while 4,323 (84.38%) were serious. A total of 1,095
unique crash locations emerged from the data. From the
analysis, based on the criteria of locations with at least 10 serious
or fatal crashes in 5 years, 46 locations were identified as black
spots (Annex 1) with the characteristics of the location type.
The bulk (48%) of serious and fatal pedestrian black spots were
junctions, especially those with traffic lights, while 74% of these
black spots were around places with commercial land use as
a trip generator. Mapping of black spots, as well as the trip
generators and road structure around them, was done using a
proportional symbol map shown in Figure 1. No black spot is
around industrial or recreational land use. Since the frequency
used in creating the proportional symbol maps was the total
number of serious and fatal crashes at a particular location, the
option of unknown units was chosen in ArcMap when creating
the map. Locations that had not been recorded precisely for
proper characterization to 500 m but had a total of 10 or more
serious and fatal crashes were also listed down in the Annexe 2.

Discussion

The bulk (48%) of serious and fatal pedestrian black spots
were junctions, especially those with traffic lights, while 74%
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of these black spots were around places with commercial land
use as a trip generator. No black spot is around industrial
or recreational land use. Previous research has concluded
that walking is the dominant mode of transport in African
cities only because of economic, not health or environmental,
reasons (Vanderschuren and Zuidgeest, 2017). Commercial
land use attracts many pedestrians and leads to congestion
in these areas while few pedestrians are found around areas
with industrial land use. Mohan Dinesh argued that pedestrian
risk was high due to exposure and less due to safer road
design of the environment (Mohan and Tiwari, 1998; Mohan,
2008). The modal share differs in different parts of the
world. For example, a study found that few English and
Welsh walked or rode a bicycle as part of their daily routine
with most relying on their automobiles to go to work, shop
for groceries, or just go around (Goodman, 2013). As a
result, most of the discussion in European and American
cities resolves around active transportation and how policies
can encourage walking (Pucher and Buehler, 2010; Buehler
et al., 2016). In contrast, walking is the dominant mode of
transport in low-income countries (Sietchiping et al., 2012).
Unlike the traffic in cities in HICs, bicycles, pedestrians,
and other nonmotorized modes are present in significant
numbers on urban streets. Their presence persists despite the
fact that engineers design these facilities for a fast-moving
uninterrupted flow of motorized vehicles (Sietchiping et al,
2012).

Mohan, argued that the low pedestrian deaths in HICs were
the result of the availability of cars that provide much greater
safety to the occupants in crashes and of a very significant
reduction in the presence of pedestrians and bicyclists on HIC
streets and highways. Geetam has recommended the conflict of
pedestrian and vehicular traffic on high-speed roads observed
in LMICs. LMICs and also the presence of pedestrians along
high-speed roads require further research and understanding
of a successful strategy (Tiwari, 2020). The findings of this
study affirm these assertions. Indeed, road environments in
HICs are different from those in these settings. The presence
of markets and trading centers along high-speed roads is a
common sight. In addition, fuel stations of different kinds
are readily positioned on the roads within a few meters of
each other. It is not understood whether the stations are
present due to traffic volumes or whether traffic volumes
attract their development. However, both the markets and
fuel stations are not common sights on roads in HICs. Other
trip attractors such as supermarkets and shopping malls are
also conveniently positioned on roads to attract customers,
inclusive of pedestrians. Taxi parks exist that stop at many
stages within Kampala city. All these have been associated
with pedestrian crashes. The finding that junctions with traffic
lights are high risk is in agreement with previous research
pointing to the high level of conflict at these sites. This could
be because commercial motorcyclists, also known as boda
bodas, do not usually comply with the traffic lights, and these
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FIGURE 1

Road structure and nature of trip generators around black spots for pedestrian crashes in Kampala city.
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knock out the pedestrians the most. While zebra crossings
are designated for pedestrians, findings from this research like
previous research show that they are not safe (Oporia et al,
2020).

When the cities of Dar-es-Salaam, Nairobi, and Cape
Town were compared, infrastructure provision was found
to be one of the major challenges in African cities. There
was a general lack of good-quality pedestrian pavements
and road-crossing facilities in the three cities. Moreover,
the provision is uneven and discontinuous (Ogendi et al,
2013; Vanderschuren and Zuidgeest, 2017). Speed has also
been highlighted as another major risk factor (Osuret et al,
2021).

In this analysis, we do not weight fatal and serious injuries
separately, which could be a limitation.

Use of traffic crash data also had some limitations
such as locations being vague in description and were thus
deleted from the data set. Traffic crash data are also usually
not very accurate and under-reported due to the lack of
follow-up on casualties (e.g., people can be recorded on
the police form as seriously injured and during their stay
in hospitals, they die, hence becoming fatalities within the
days of admission). However, many who die in hospitals
may not be recorded in the police database. In addition,
traffic crash data lack many attributes that would deepen
our understanding such as adding of collision diagram,
GPS coordinates, information about nearby schools or other
public and private services, and surrounding characteristics of
interurban roads.

Conclusion and recommendations

The findings from this study show that roads are not just for
moving traffic but also cater to the local functions around such
as pedestrian activities like shopping. They should, therefore,
be built and planned considering the mix of traffic functions.
The predominant function of an area should be considered,
and therefore, appropriate interventions prioritizing it made.
For example, areas where many pedestrians are found should
be pedestrianized. Other interventions would include walkways
and traffic separation in these places. There is also a need
to shift from theoretical and mythical traffic management to
the reality on ground in the different spaces. Speeds must
not only be determined by the road type but also by the
activities happening around areas in order to minimize crashes.
Pedestrian safety must be prioritized through the combination of
both bottom-up and to-bottom approaches in finding potential
context-specific solutions to pedestrian safety. The study results
reported in this article add onto the existing research, analyzing
crashes in low-income settings by identifying and classifying
spots where pedestrians are injured and/or killed most on
Kampala city road network in Uganda. The draft pedestrian
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crash black spot list serves as a basis for further investigation
and analysis. The list could be improved by the use of a
weighted index.
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