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Abstract: Distracted driving is a major cause of road traffic crashes in Yaoundé. This is partly
due to the scarcity of enforcement and a lack of evidence and investigation using the distraction
safety performance indicator (SPI), hindering evidence-based interventions. This study aimed to
address this evidence gap by evaluating the distraction SPI using a proven methodology. Data on
distracted driving (handheld mobile device; interaction; eating/smoking/drinking) were collected
from roadside observations on 36 randomly selected road sections carefully spread to cover the
city. SPIs were computed and weighted with traffic volume to ensure the representativeness of the
values. A total of 41,004 drivers were observed (38,248 in cars; 1116 in vans; 977 in trucks; 663 in
buses). The prevalence of distracted driving in Yaoundé is 13.69% for the three distractions type
combined. The prevalence is 7.84% for interaction, 4.89% for handled mobile device usage and 0.96%
for eating/smoking/drinking. Leveraging these insights, a seven year (2024-2030) fighting strategy
aimed at halving the prevalence was developed. The strategy contains interventions including
legislation/enforcement, which have been proven to be effective. This study, pioneered in Yaoundé,
provides stakeholders with evidence of the issue and measures to implement and can also be
used when developing a road safety strategy. Future research should consider investigation at
national level.

Keywords: distracted driving; distraction; handheld mobile device; road safety; safety performance
indicator; prevalence; LMIC; roadside observation; urban area

1. Introduction

Road traffic crashes have escalated into a global challenge over the years, and despite
ongoing road safety initiatives, the situation remains alarming. Each year, over 1.19 million
people die and 50 million sustain injuries in road traffic crashes worldwide, inflicting both
human suffering and significant economic losses, typically amounting to 3% of a country’s
Gross Domestic Product (GDP) [1]. Despite having only 60% of the world’s vehicles, low-
and middle-income countries (LMICs) bear the brunt of road traffic deaths, accounting for
a staggering 92% of fatalities [1], representing up to 6% of their GDP [2]. Distracted driving
has long been recognized as a major causes of road traffic crashes across the world [3-5].

1.1. Generality

According to the National Highway Traffic Safety Administration (NHTSA), driver
distraction is a “specific type of inattention that occurs when drivers divert their attention
away from the driving task to focus on another activity instead” [6]. In 2019, in the
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United Sates, the NHTSA reported that 14% of all motor vehicle crashes were caused by
distracted driving, 8% of which resulted in fatalities and 15% in serious injuries, amounting
to 3142 deaths [7]. Similarly, the Canadian Automobile Association (CAA) revealed that
16% of all reported motor vehicle collisions (MVCs), as well as 10% of the deaths and 18% of
the injuries, were due to distracted driving in 2019 in Canada [8]. In Europe, it is generally
estimated that distracted driving accounts for 5 to 25% of all road traffic crashes [9].

Using a mobile phone device, eating or drinking, using a navigation system or inter-
acting with passenger, if performed while operating a vehicle, are all examples of distracted
driving [10-14]. Fundamentally, distracted driving can be classified as visual, manual
and/or cognitive [15-18], and their compounding effects on driving performance and crash
risk have been well established [19].

Distracted driving degrades driving performance [20-30] and increase the likelihood
of crashes [31-33].

A meta-analysis of 33 studies showed that distracted driving increases mean reaction
time by 0.25 s [22]. Distracted driving is also associated with fluctuations in vehicle
speed [24], slower brake response [25] and increased aggression [34] due to the increased
attention demand [33]. Mobile phone use increases the crash risk for car drivers by a
factor of 3.6, especially dialing (x12) and texting (x6) [9]. However, there are many other
distracted driving behaviors that are problematic for road safety [18,35]. Dingus reported,
for instance, that the odds of having a crash increased when the distraction involved
reaching for an object (Odds Ratio [OR] 9.1), reading or writing (OR 9.9) and eating or
drinking (OR 1.8) [36].

Although it is an independent driver’s decision most of time, distracted driving
can be influenced by several factors. According to [37], road width, road gradient and
environmental conditions can affect distracted driving. Ref. [38] suggests that traffic density,
traffic composition and traffic flow can also affect distracted driving. In addition, individual
factors such as age, gender, attitudes towards driving and vehicle type and condition also
play a role in driver distraction [39].

Despite the consequences of distracted driving, the phenomenon keeps on rising, due
to the overconfidence of drivers in their capabilities of performing secondary task while
driving [25], the increased availability and use of technology gadgets and devices inside
vehicles [40,41] and the disregard of a driver towards the danger of distracted driving [42].

In Cameroon, as in numerous other African nations, road traffic fatalities are frequent,
with distracted driving being a notable issue. Current data reveal that Cameroon’s traffic
death rate is 11 per 100,000 people, despite the country having only 31,590 vehicles for
every 100,000 inhabitants [1]. A 2010 study by the United Nations Economic Commission
for Africa (ECA) had long presented distracted driving as one of the top three causes of
road crashes in Cameroon [43]. A similar study by the ECA in 2018 reveled that distracted
driving account for 30,67% of road traffic crashes in Cameroon [44].

Cameroon has a national law against distracted driving, although it only considers
mobile phone use to be distracted driving. The penalty for using a mobile phone while
driving is a fine of XAF 25,000 with the driving license being withdrawn and the vehicle
impounded, even if there has been no crash, yet distracted driving still poses a major
concern. In fact, an analysis of 2021 law enforcement agency statistics shows that dis-
tracted driving, especially mobile phone use while driving, is the second leading human
related cause of crashes in Cameroon and the leading one in the Center Region, of which
Yaoundé is the main city, accounting for a quarter of crashes in the region. These figures
are potentially underestimated because law enforcement officers do not always report a
particular distracting activity in crash reports, and also due to the complexities involved in
determining if a distraction contributed to a crash [15,45,46].

Various interventions to address distracted driving have proven to be effective when
correctly implemented. These include legislation and intensive enforcement [47], smart
cameras for enforcement [48], public campaigns to raise awareness [49,50], a training
program to combat distracted driving [51], infrastructure changes [52] and Advanced
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Driver Assistance Systems (ADAS) [53]. The implementation of effective targeted strategies
towards distracted driving as well as the monitoring of their effectiveness requires in depth
knowledge of the prevalence of distracted driving [40].

Surveys, naturalistic in-vehicle observation and field observation are the three main
types of data collection that can be used to assess the prevalence of distracted driv-
ing [36,54-56]. Surveys consist of a driver self-reporting their distracted driving attitude,
they can be advantageous for gathering data for a specific type of secondary task [57], or
from drivers of a specified age range [58,59], but there are generally no means of verifying
the information reported by drivers, making the prevalence of self-report distracted driving
difficult to rely on for policy design.

Naturalistic observational studies employ a rigorous design involving volunteers
driving vehicles equipped with sensors and cameras to record detailed driving behavior
over extended periods. Stutts installed video cameras in 70 cars in America and found that
drivers spent approximately 30% of their driving time engaged in distracting activities, such
as conversing with passengers, eating/drinking, smoking and manipulating controls [60].
However, these studies are expensive and rely on a limited pool of volunteers, limiting
their generalizability [14]. Criticism of this technique includes the potential bias of drivers
altering their behavior due to the cameras’ presence [61].

Conducting field observations from outside the driver’s vehicle in an unobtrusive man-
ner is one method that can be used to reduce the effects of the experimenter. This approach
allows researchers to directly witness the events being investigated [36]. Stationary obser-
vation involves discreetly observing and recording drivers’ activities and demographic
characteristics as they pass a selected location [15]. Vollrath observed 11,837 drivers at fixed
location in three cities in Germany and found that 4.5% texted while driving [62]. Sullman
conducted a similar study in England and identified talking to passengers, smoking and
cell phone use as common distractions [14]. Another variation involves using cameras
to capture images of drivers passing by, which are subsequently analyzed to detect the
distracting behavior. Johnson observed drivers by revieing 40,000 high-quality digital
photographs of drivers passing through a section of the New Jersey Turnpike, revealing
that approximately 5% exhibited signs of distraction [63].

Stationary observation provides the patterns of driver behavior for a specific location,
but the variation in driver behavior throughout a route, which could be affected by many
roadside geometric factors (e.g., speed limit and median width), cannot be observed. This
can be addressed by observing the driver’s behavior from a moving vehicle, which allows
the observers to record each of the drivers on a given road section, even those traveling
at high speed. Ref. [64] observed 1337 drivers passing a moving observation vehicle and
found that handheld cell phone use was the most prominent distraction.

In general, field observations are the most effective method for obtaining the preva-
lence of distracted driving at a national level. One of the most recent and prominent projects
in that regard was Baseline, a European project funded by the European Union whose
objective was to produce national-level values for Road Safety KPIs (Key Performance
Indicators), including distraction, for 18 European Union Member States. The distraction
KPIis defined as the percentage of drivers not using a handheld mobile device and was
collected by each country using field observations. The baseline results indicated that,
overall, more than 90% of the drivers in the participating countries do not use a handheld
mobile device while driving. The distracted driving national prevalence obtained by the
European countries in the framework of the Baseline project allowed them to have a clear
view of the situation, to design a targeted intervention and to set a national target that
aligns with their road safety strategy [65,66].

In Cameroon, few studies have tried to investigate distracted driving, and more have
focused on its effects on crash occurrence rather than its prevalence [67-69]. Estimates of
the prevalence of distracted driving is unknown and evidence-based observation studies of
distracted driving in Cameroon, including Yaoundé, are lacking, hindering the possibility
of grasping the extent of the issues or planning and implementing an effective road safety



Future Transp. 2024, 4

494

strategy [40]. As a matter of fact, Cameroon’s ongoing strategic road safety plan (2021-2025),
with the goal of reducing road deaths and serious injuries by 50% by 2025, does not include
any targets, actions or activities related to distracted driving. The General Delegation for
National Security (DGSN) revealed that distracted driving continues to be a major safety
concern and the leading human-related cause of road traffic crashes in Yaoundé [70]. Thus,
it is important to address the gaps in the data on the prevalence of distracted driving in
Yaoundé so that an evidence-based strategy can be implemented, which is the intent of
this work.

1.2. Aim

The aim of this work is to evaluate the distraction safety performance indicators in
Yaoundé using a proven and well-defined methodology that is easily applicable, and to
propose recommendations to reduce the amount of distracted driving and increase the
overall safety and attractiveness of the city.

This paper is structured as follows: Introduction, Methods, Results, Discussion, and
finally, Conclusions and Future Work.

To the best of the authors” knowledge, this study constitutes the first ever field obser-
vation study at the scale of a city in Cameroon to investigate the prevalence of distracted
driving. Therefore, this study is expected to be a valuable baseline contribution, providing
the first empirical insights on the topic, which are crucial for proposing evidence-based
strategies aimed at mitigating and monitoring distracted driving.

2. Methods
2.1. Study Context

The data for this study were obtained from one wave of field observation surveys
conducted in November 2023 in Yaoundé. Yaoundé is the political capital of Cameroon;
it has an urbanized area of 183 km?2, an administrative limit of 304 km? and is divided
into seven councils (Yaoundé 1 to Yaoundé 7). It has a total of 4,100,000 inhabitants and a
motorization rate (car per 1000 people) of 58, according to the Sustainable Urban Mobility
Plan of the city [71]. Yaoundé covers a road network estimated at 4762 km with only
300 km asphalted, composed of 64 km of primary roads and 236 km of secondary and
tertiary roads. Safety is a major issue affecting mobility in Yaoundé, where road traffic
crashes cause around 1000 deaths and 5000 serious injuries per year with distracted driving
being the most important cause of road crashes according to the General Delegation for
National Security [70]. The field observation survey was a direct, live, roadside observation
of distracted drivers at specific locations carried out by trained observers, an approved,
validated and experimented method to collect distracted driving data and compute safety
performance indicators at national, regional and city levels. In fact, this method, which
was recommended by the European Commission (EC) Staff within the framework of the
“EU Road Safety Policy Framework 2021-2030-Next steps towards “Vision Zero””, was
equally recommended by the European Union project Baseline [72] and used by all 18 of the
European countries with satisfactory results. In the Baseline project, when collecting data
on motorways (high speed, multiples lanes), some countries used roadside observations at
a fixed location (rest area, parling, behind safety barriers) for the closest lane (slow-speed
lanes) as the visibility is higher and complemented this with observations from a moving
vehicle in real traffic (for fastest lanes), with a driver and an observer on the backseat, which
allowed them to observe overtaking and overtaken vehicles in different lanes.

This approach was not considered in addition to roadside observation as the study
area is limited to urban roads, where the speed limit is limited to 60 km and where the
number of lanes varies between 1 and 2 only.

The direct field observation survey was designed in strict accordance with the method-
ological requirements of the Baseline project [72].
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2.2. Site Selection and Timing

The selection of the observation points was carried out by first randomly identifying
the possible sections on the road network in which to conduct the survey, giving a higher
probability to the more populous areas, but also considering the geographical distribution,
and subsequently by identifying the observation points along these sections.

According to the baseline methodological guidelines [72], the minimum number of
observations points at the national level should be 10 per road type (rural roads, urban
roads, motorways). Considering that Yaoundé is an urban area with urban roads, one
could assume the minimum number of observations points to be 10. However, to increase
representativeness of the study at the city level, the minimum number of observation
points was applied to the three main types of roads in Yaoundé (primary, secondary and
tertiary) taking the minimum number of observation points from 10 to 30 (10 per road
type). Ultimately, 36 observation points were considered and strategically spread over the
seven councils and the three types of roads to ensure a comprehensive coverage of the city.
Figure 1 shows a geographical visualization of the observation points spread across the city
per road type and council.

Yaounde |

Yaounde Il
Yaounde lll
Yaounde IV

Yaounde V

Yaounde VI

QO ©O

Yaounde VI

Legend

I Principal road
[ Secondary road
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Figure 1. Geographical distribution of the observation points.

Once the observations points were selected, site investigations were carried out at
each location to ensure the safety and suitability of the observation point, defined by the
following criteria:

e Safe and inconspicuous place along the roadside for the observer to watch all the
drivers safely and clearly inside their car without being noticed by them.

e  Location away from complex situations requiring drivers’ full attention (road works,
traffic calming measures, pedestrian crossing, enforcement).

e  Location preferably away from intersection but if nearby, only drivers who are driving
would be observed, not drivers who are stationary.



Future Transp. 2024, 4

496

e  Location with undisturbed traffic and a traffic flow greater than 10 vehicles per hour.

Once the safety and suitability of each location were confirmed, a data collection plan
was then developed such that time of the day (daytime peak and off-peak hour) and days
of the week (weekdays only) were randomly selected. This distribution of location over
time periods and weekdays was chosen to avoid systematic sampling bias (e.g., same
time period and day for same type of road). Following the planning, the observation took
place on November 2023, on nine (09) weekdays spread across two weeks (first week:
13 November—17 November; second week: 20 November-23 November) during two (02)
daytime periods (peak hours: 07:00-09:00 and 16:00-18:00; off-peak hours: 10:00-15:00) at a
rate of four (04) locations per day.

At each observation point, two trained individuals performed the observation. The
observer team was the same at each location and included one of the authors. The two ob-
servers had been extensively introduced to the background of the study and to the method-
ological requirements. They had developed and tested the different data collection sheets
and had extensively practiced the observation before the real study. We decided to use two
observers at each location to ensure all relevant vehicles would be observed during the
observation period. The observers were wearing regular clothes and were standing at a
separate spot; otherwise, they would have been less unobtrusive and easier to be noticed
by the drivers who might have altered their behavior [73].

2.3. Definition of Data of Interest

The method used to record distracted driving was a live roadside observation of
drivers inside their car. Four clearly visible, mutually exclusive categories of distraction
were recorded including using a handheld mobile device, interaction with passengers,
eating, drinking or smocking and the remaining situation (no mobile device in the hand, no
interaction, no eating, no drinking, no smoking). So, in addition to handheld mobile device
(mainly smartphone) distraction, which was the only distraction considered in Baseline [72],
the study also include two other types of distraction (interaction, eating /smoking/drinking)
following the recommendation of the Forum of European Road Safety Research Institutes
(FERSI) [73]. The categorization was based on what is visibly detectable during an on-
road observation study and allowed for a clear and uniform observation procedure. As
shown in previous research several factors (age, gender, road features, vehicle, etc.) could
contribute or explain distracted driving [37-39]. So, apart from driver distraction by type,
the vehicle type was also recorded including passenger cars, light goods vehicles (LGV),
heavy goods vehicles (HGV) and buses. Moreover, the driver characteristics were also
recorded including driver gender, estimated driver age and passenger presence. Finally,
some road and environmental features were also recorded. Details on the different variables
of interest are presented in Table 1.

2.4. Measurement Procedure

The observations were conducted discretely and unobtrusively so as not to influence
the drivers and to ensure that the data reflected typical driver behavior [14]. At each
location the observers were standing in different safe places with a clear view of the driver
inside their car. The observers were equipped with clipboards, pen, stopwatch, data
collection sheet and the necessary authorization. Before starting the observation session,
the observer ensured the suitability of the point again (no road works, traffic flowing, etc.)
and once this had been carried out, the attributes of the locations were recorded including
the ID, the road name, the coordinates, road features, etc. Once ready, the observation
session could start and for each relevant (vehicle of interest) passing vehicle, the distraction
(driver distracted or not distracted), the gender, the age group and the vehicle type were
collected by the observers using a prepared sheet where they only had to check the correct
information with a pen. Each observer focused only on two types of vehicles to ensure all
the relevant vehicles were covered during the observation session. The attributes of the
session characteristics were also recorded including the ID of the session, the date, time
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period, the start and end of the session, etc. Each observation session lasted on average of
one hour and thirty-five minutes (twenty minutes of preparation on arrival, one hour of
actual observation, and fifteen min preparation on departure).

Table 1. List of variables of interest.

Variables of Interest

Additional Information

Distraction type

Type 1: Using a handheld mobile device

(mainly smartphone)

Type 2: Interaction with passengers

Type 3: Eating/smoking/drinking

Handheld phoning: the driver is visibly holding a mobile phone in the hand
and is pressing it to his/her ear or is holding it in front of the mouth. He/she is
either talking or listening.

Handheld texting/keying numbers (mobile phone): the driver is visibly
holding a mobile phone in their hand and is operating it (typing, changing sim
card, etc.).

Handheld reading/watching without operating (mobile phone): the driver is
visibly holding a mobile phone in their hand and is looking at the phone
without operating or handling it (watching or reading)

Any combination of the above situations

Talking to a passenger.

Communicating with a passenger by gesticulating or making
body movements.

Looking at a passenger.

Any combination of the above situations

The driver is considered to be distracted if he is eating, drinking water or any
other beverage or smoking.

Vehicle types (relevant vehicles)

Passenger cars: Tourism vehicles

Light goods vehicles (LGV; often from companies): utility vehicle, van.
Heavy goods vehicles (HGV): trucks, special machinery, semi-trailers, road
tractors, agricultural machinery, public works machinery.

Buses/coaches: minibus (less than 20 seats), buses (more than 20 seats).

Driver characteristics

Gender of the driver (male, female)

Estimated driver age category: young (18-24 years), medium (25 to 65 years),
older (>65 years)

Presence of passenger (yes/no)

Road and environmental features

Road type: Primary, secondary, tertiary

Road condition: Good, average, bad (visually checked)
Number of lanes

Speed limit

Weather condition: sun, rain, in between

2.5. Minimun Sample Size

To obtain reliable results about the prevalence of distracted driving in Yaoundé, a
minimum number of drivers should be observed. According to the baseline methodological
guidelines [72], the minimum sample size (minimum number of drivers or vehicles to
observe) can be computed using Equation (1)

where:

Zvalue)z X [P X (100 — P)]

Mssr = ( ) (1)

e  Mssr is the minimum sample size required.
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=

Number of drivers oberved with a mobile device in the hand while driving

e  Pis the prevalence, i.e., the percentage of distracted drivers, generally assumed or
taken from similar previous studies on a similar population.

®  Zyuue depends on the confidence level. For a 95% confidence level, the Z,,,, is
1.96 [74].

e  ¢is the precision.

The prevalence P must be assumed based on previous similar studies on the same
population or on similar context. In Belgium for instance, the second largest nation-wide
observation of driver distraction conducted in 2020 showed a prevalence of 3.2% [66]. At a
more regional level, Binda conducted an observation study of coach drives distraction in
South Africa and obtained a prevalence of 9% [75]. To the best of the authors’ knowledge,
no previous studies have been conducted in Yaoundé that would allow us to have a sense of
what the prevalence could be. Prior to the real survey, during the practical exercise to master
the methods, a pilot test was conducted at three observation points for 4 h. The number of
vehicles observed was 741, 3820 and 1334 and the percentage of distracted drivers was 15%,
20% and 9%, respectively. Based on all these considerations, the prevalence we assumed
was 25%, which is a fair assumption considering that the sample size increases with the
prevalence until 50%. As recommended in Baseline [72], the confidence level and errors
considered were 95% and 1%, respectively. Applying Equation (1), the minimum sample
size required is:

(1.96)% x [25 x (100 — 25)]

Mssr = 12

= 7203 vehicles

The 7203 vehicles considered are consistent with Baseline guidelines that recommend
an absolute minimum sample size of 2000 vehicles [72].

2.6. Data Analysis

After all the observation sessions, the physical sheets were reproduced on a Microsoft
Office Excel spreadsheet for easier manipulation. During this process, quality control and
data cleaning were conducted to ensure the data were ready, accurate, consistent and in
proper format for analysis.

The main computation concerns the distraction safety performance indicators (SPIs)
or the prevalence of distracted driving. The SPIs or the prevalence of distracted driving are
defined as the percentage of drivers distracted while driving.

2.6.1. Computation of the Distraction SPI

The computation was carried out for all types of distraction combined and for each
type individually.

e  Prevalence of distracted driving (P1).

This prevalence was computed using Equation (2).

Number of distracted drivers observed
P1 = , x 100
Total number of drivers observed

e  Prevalence of handheld mobile device distracted driving (P2).

This prevalence was computed using Equation (3).

Number of drivers oberved interacting with a passenger while driving

> x 100 3)

Total number o f drivers observed

e  Prevalence of interaction distracted driving (P3).

This prevalence was computed using Equation (4).

> x 100 (4)

Total number of drivers observed
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e  Prevalence of eating/smoking/drinking distracted driving (P4).
This prevalence was computed using Equation (5).
Number of drivers oberved eating /smoking /drinking while driving
P4 = , x 100 (5)
Total number of drivers observed

2.6.2. Weighted Distraction SPIs

As recommended in the Baseline guidelines [76], the computed prevalence of dis-
tracted driving was weighted to ensure values of the safety performance indicators were
representative of the whole city. The weighting considers the traffic volumes at each
location spread over the different road types in the city.

The weighted distraction safety performance indicators were computed using Equation (6)

Y Pk W;
Splweighted = W (6)
where:
®  SPlycighted is the weighted SPL
e  P;is the SPI at each observation point.
e  W;is the 60 min traffic volume at each observation point.
e 1 is the number of observation points.

As previously indicated, the use of two observers at each location, each focusing only
on two vehicle types, was to cover all the relevant vehicle during the 60 min observation
period. In addition, since Yaoundé is a busy city, the driving speed of the vehicles was
relatively low, so the observers could clearly see the driver inside the car and code the
necessary information without rushing and making errors. This configuration allowed
the observers to observe all of the relevant vehicles. However, for each of the 36 locations,
during the 60 min of observation, between 5 and 15 relevant vehicles were missed. Consid-
ering that thousands of vehicles were observed at each location, these missed vehicles are
very negligible (<1% per location). So, the number of observed vehicles was confidently
taken as the traffic volume during the 60 min period at each location. Only the weighted
values will be presented in the results.

2.6.3. Analysis Conducted

Following the method adopted in [66], descriptive statistics analyses were used to
present the SPIs based on various factors (prevalence for different types of vehicles together
and by type of vehicle, as well as disaggregated by councils, road type, period of the day,
passenger presence, gender and age category for vehicle types together and separately)
and, when deemed relevant and applicable, Pearson chi-square tests were performed to
compare the frequency and types of driver distraction according to various factors (vehicle
type, road type, age group, gender, etc.). A significant alpha level of 0.05 was used. The
computation was carried out for all types of distraction, but the results for handheld mobile
device distraction (mostly mobile phone) will be emphasized as mobile phone use while
driving is the only distraction penalized by the legislation.

3. Results
3.1. Description of the Study Sample

A total of 41,004 drivers of cars, buses, heavy good vehicles (HGVs) and light goods
vehicles (LGVs) were observed. A number far superior to the minimum sample size
required (7203 vehicles) and which can guarantee the representativeness of the results [66].
Table 2 gives an overview of the sample of drivers by vehicle type and according to the
main factors considered (councils, road type, time period, gender, age group, presence of
passengers). The most frequently observed drivers were car drivers (38,248), followed by
LGV drivers (1116) and HGV drivers (977). Relatively fewer bus or coach drivers (663) were
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observed, partly because the fleet of public transport buses is not very high and because
the locations were not always aligned with the inter-urban roads where buses from travel
companies are sometimes observed.

Table 2. Distribution of the sample of driver observed per vehicle type.

All o o Passenger o o o
Vehicles % Bus % Car % HGV % LGV %
Yaoundé I 12,059 29.40 289 43.60 11,139 29.10 367 37.60 264 23.70
Yaoundé II 1615 3.90 17 2.60 1574 4.10 14 1.40 10 0.9
Yaoundé III 8924 21.80 132 19.90 8389 21.90 135 13.80 268 24
Councils Yaoundé IV 10,544 25.70 164 24.70 9741 25.50 333 34.10 306 27.40
Yaoundé V 2981 7.30 23 3.50 2903 7.60 26 2.70 29 2.60
Yaoundé VI 3234 7.90 30 450 3097 8.10 48 4.90 59 5.30
Yaoundé VII 1647 4 8 1.2 1405 3.70 54 5.50 180 16.10
Principal 22,514 54.90 436 65.80 20,741 54.20 668 68.40 669 60
Road type Secondary 16,403 40 209 31.50 15,521 40.60 277 28.40 396 35.50
Tertiary 2087 5.10 18 2.70 1986 5.20 32 3.30 51 45
Time period  Off peak hours 17,576 42.90 286 43.10 16,298 42.60 441 45.10 551 49.40
P Peak hours 23,428 57.10 377 56.90 21,950 57.40 536 54.70 565 50.60
Passanger No passenger 6175 15.05 72 10.86 5770 15.08 147 15.05 186 16.58
presence Passenger 34,829 84.95 591 89.14 32,478 84.91 830 84.95 930 83.33
Medium 39,679 96.76 648 97.73 36,958 96.63 963 98.57 1,110 99.46
Age group Older 203 0.50 7 1.06 191 0.50 4 0.41 1 0.09
Young 1122 2.74 8 1.21 1099 2.87 10 1.02 5 0.45
Cend Female 3836 9.36 42 6.33 3733 9.76 35 3.58 26 2.33
enaer Male 37,168 90.64 621 93.67 34,515 90.24 942 96.42 1090 97.67
TOTAL 41,004 100 663 38,248 977 1116

For all four types of vehicles combined, women and men account for 9.36% and 96.64%
of the sample, respectively, and regardless of the vehicle types, women are less represented
than men and their respective proportion varies depending on the type of vehicle. A total
of 9.76% of the car drivers were women, compared with just 3.58% for HGVs and 2.33%
for LGVs. For men, the proportion per vehicle type is more stable with 90.24% for cars,
93.67% for buses, 96.42% for HGVs and 97.67% for LGVs. These results are in line with the
general tendency as car ownership is higher for men [71] and women are less represented
in transportation professions (taxi drivers, bus drivers, drivers for companies, etc.) [77].
Young (18-24 years) and older (>65 years) drivers are less represented accounting for 2.74%
and 0.5% of the total sample. A total of 96.76% of drivers are in the broad 25-65 age bracket
and this does not change when considering each vehicle type, which is understandable as
this age group is the predominant one in the overall population of the city. The gender and
age distribution of the sample is representative of the general population as the observers
did not purposely observe more people of a particular gender or age group. A total of
84.93% of drivers were alone in their vehicle at the time of observation. This proportion
does not greatly vary according to vehicle type: 84.91% of car drivers, 84.95% of HGVs and
83.33% of LGVs.

The observations were uneven between the seven councils of the city with less observa-
tions in Yaoundé II (3.90%), Yaoundé VII (4%) and Yaoundé V (7.30%) as they contain fewer
asphalted roads in good condition with adequate traffic. Yaoundé I (29.40%), Yaoundé IV
(25.7%) and Yaoundé III (21.8%) account for 76.9% of the sample not only because more
sessions were conducted there but also because they contain the majority of primary and
secondary roads which are characterized by higher amounts of traffic. Fewer observations
were made on tertiary roads because, although they are the most present in the city, they
are mostly unpaved, in poor condition and with very low amounts of traffic. As a result,
primary roads (54.90%) and secondary roads (40%) had the largest share of the observations.
Finally, the observations were fairly shared between the daytime periods but slightly fewer
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were carried out during the weekday off-peak hours (42.90%) compared to the weekday
peak hours (57.10%).

3.2. General Results of the Safety Performance Indicators

Figure 2 shows the weighted SPIs of the three main types of distracted driving, for all
vehicle types and by vehicle type.

27.90%

23.54%
2.26% 19.17%

0.03 ::£ 1.34% 1303%
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| |
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Figure 2. Prevalence of distracted drivers in Yaoundé per type of distraction and vehicle type.

The weighted SPI values indicate that, for all types of vehicles, road types, time
periods and councils, the prevalence of distracted driving in Yaoundé is 13.69%, 7.84% for
interaction, 4.89% for handheld mobile device (mostly mobile phone) usage and 0.96%
for eating/smoking/drinking. As these are weighted values, it means that in 13.69% of
the vehicle-kilometers travelled on Yaoundé roads, drivers are distracted while driving,
a concerning finding. For passenger cars the prevalence is 13.03%, for HGVs it is 23.54%
(more than one in five) and for LGVs it is 19.17% (almost one in five).

It is interesting to note that interaction distractions are the most common in Yaoundé,
regardless of the vehicle category observed. This can be explained by the fact that Yaoundé
roads are quite bustling with high levels of traffic, sometimes leading to reduced driving
speeds, which foster conversation while driving.

For bus drivers, the prevalence of distracted driving is much higher for each type of dis-
traction (18.7% for interaction, 6.94% for mobile phone use, 2.26% for eating/smoking/drinking)
compared to HGV (12.08% for interaction, 10.03% for mobile phone use, 1.43% for eating,
smoking or drinking) and LGV drivers (10.66%, 7.17% and 1.34%, respectively). This
suggests that bus drivers are more likely to be distracted while driving than drivers of
other vehicle types, although these results might not be statistically significant due to the
limited number of buses operating in the city.

Over the entire measurement period, four drivers (out of a total sample of 41,004 drivers)
were observed to be engaged in more than one type of distracting action simultaneously,
which represents an insignificant proportion that was not considered.

3.3. Handheld Mobile Device
3.3.1. Global Prevalence and per Vehicle Type
The prevalence of mobile phone distraction for all types of vehicles combined was

4.89%. This means that for all road types, all times of the day, all vehicle types and in all
councils, 4.89% of the observed drivers used a mobile device in their hand while driving.
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From Figure 3, the prevalence of driver distraction is highest for HGVs and LGVs with
percentages of 10.03% and 7.17%, respectively. In contrast, passenger cars show slightly
lower percentages of driver distraction with values of 4.66%. The reason behind the
higher prevalences rates for HGVs and LGVs may be attributed to the predominantly
commercial nature of these vehicles, often owned by companies. Drivers of such vehicles
may frequently need to engage in multiple phone calls for business purposes, potentially
leading to higher instances of distraction while driving.

All vehicle types Bus HGV LGV Passenger car

Vehicle type

m Mobile phone

Figure 3. Prevalence of drivers using a handheld mobile device while driving per vehicle type.

3.3.2. Prevalence per Council

As displayed in Figure 4, the prevalence of mobile phone-distracted driving varies
across the different councils in Yaoundé, from 3.49% in Yaoundé V to 7.68% in Yaoundé II
for all types of vehicles. There are significant differences according to the type of vehicle in
each council. The reasons behind the elevated prevalence of distracted driving for buses in
Yaoundé VI can be attributed to the concentration of most transport companies in the area.
For passenger cars, the prevalence of distracted driving varies between 3.48% in Yaoundé V
to 7.5% in Yaoundé II. This variation in the prevalence of distracted driving can be explained
by factors such as the dependence on private cars and the level of commercial activity.
For example, the higher prevalence in Yaoundé II (7.5%) and Yaoundé VII (5.84%) may be
due to the significant reliance on private cars in these areas, leading to more instances of
distracted driving. Additionally, Yaoundé II's status as a bustling commercial hub could
contribute to the higher rates of distracted driving for LGVs and HGVs, as drivers may
need to multitask to fulfill business-related responsibilities while driving.
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Figure 4. Prevalence of drivers using a handheld mobile device while driving per councils.
3.3.3. Prevalence per Road Type
Figure 5 shows the prevalence of mobile phone distraction by road types (primary
roads or principal roads, secondary roads and tertiary roads). The observed trend, where
the prevalence of distracted driving is higher on primary roads (5.07%) and lower on
tertiary roads (4.02%), with the prevalence on secondary roads being 4.76%, underscores the
positive relationship between road category and the prevalence of distracted driving. This
pattern can be understood by considering the driving conditions and demands associated
with different types of roads.
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Figure 5. Prevalence of drivers using a handheld mobile device while driving per road type.

On tertiary roads, which are often in poorer condition, drivers prioritize navigating
the road’s challenges, such as avoiding potholes and dealing with less predictable traffic
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patterns. The immediate demands of such driving environments naturally discourage
drivers from engaging in activities that could distract them from these critical tasks.

In contrast, primary and secondary roads, which typically feature better pavement
conditions, may lead to a perception of greater safety and comfort among drivers. This
perceived ease of driving can make drivers feel more at ease engaging in distracting
activities. This applies to all vehicle categories with the exception of buses.

3.3.4. Prevalence per Time Period

Figure 6 shows the prevalence of mobile phone distraction per time period (peak
hours and off-peak hours). It was found that the prevalence of distracted driving during
off-peak hours (4.39%) is significantly lower than the prevalence during peak hours (5.27%;
x? = 16.85; p < 0.001).
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Figure 6. Prevalence of drivers using a handheld mobile device while driving per time period.

This applies to all vehicle types except for LGVs (8.35% during off-peak hours vs.
6.02% during peak hours). This significant difference in the prevalence of distracted driving
between peak and off-peak hours with a notable exception for LGVs highlights how traffic
density and the time of day influence driver behavior. During peak hours, roads are
busier, so drivers may engage in more distracting behaviors, possibly as a way to mitigate
the boredom associated with slower moving traffic. For LGVs, the higher prevalence of
distracted driving during off-peak hours compared to peak hours could be related to work
patterns as they might be under less time pressure during off-peak hours, making them
more inclined to engage in distracting activities.

Among all vehicle types, the smallest variation in the prevalence of distracted driving
between peak and off-peak hours was observed among passenger cars (5.05% vs. 4.13%),
suggesting that the driving behavior of this group is more consistent throughout the day.
In contrast, buses and Heavy Goods Vehicles (HGVs) showed more significant variations
(8.75% vs. 4.55% for buses and 11.01% vs. 8.84% for HGVs), which could be due to the
professional nature of their driving.
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3.3.5. Prevalence per Age Group

Due to the very low sample size of older drivers, particularly for the bus, HGVs and
LGVs categories, the prevalence of distracted driving in this age group was only presented
for passenger cars. Figure 7 shows a systematic decrease in the proportion of people using
a handheld mobile device with increasing age, and the difference between some age groups
is statistically significant. Drivers aged 65 and over are less likely to use a handheld mobile
device while driving than young drivers aged 18-24 (10.28%; x> = 87.149; p < 0.01). The
same is not statistically significant for drivers aged 25-64. In addition, the proportion of
distracted driving in the youngest age group was also statistically significantly higher than
in the 25-64 age group (4.32%; Xz =74.999; p < 0.05).

4.32%
8.41%
10.28%

Medium (25 to 65 years old) Older (> 65 years old) Young (18-24 years old)

Driver age category

Figure 7. Prevalence of drivers using a handheld mobile device while driving per age group.

The reasons behind the higher rates of distracted driving among younger drivers could
be related to a lower risk perception, greater comfort with technology and less driving
experience. They may underestimate the dangers of using mobile devices while driving
and feel more inclined to engage in multitasking behaviors. On the contrary, older drivers
are generally more experienced, have higher risk awareness and are less likely to engage
in risky behaviors. Additionally, age-related changes in cognitive abilities may lead older
drivers to prioritize safety and minimize distractions while behind the wheel.

3.3.6. Prevalence According to Gender

This analysis was only carried out for passenger cars as women are significantly
under-represented in the other vehicle categories. The results (see Figure 8) show that
female drivers (4.05%) were statistically significantly less likely to use a handheld mobile
device while driving than male drivers (4.73%; x% = 14.057; p < 0.001). While the difference
in prevalence is not substantial, it is statistically significant. One potential explanation for
the higher prevalence among male drivers could be their tendency towards risk-taking
behaviors while driving. Men usually generally exhibit a higher propensity for risk taking
compared to women, which could manifest in behaviors such as distracted driving.
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Figure 8. Prevalence of drivers using a handheld mobile device while driving per gender.

3.3.7. Prevalence According to Passenger Presence

Figure 9 shows the prevalence of drivers being distracted by a handheld mobile device
in the presence and absence of passengers. The results suggest that the prevalence decreases
significantly when the driver is in the presence of a passenger. At any given time, 9.67% of
solo drivers (across all four vehicle types) were using a handheld mobile device, compared
to 4.05% of drivers with one or more passengers. Many reasons can explain this. Firstly,
passengers may assist drivers with tasks that would otherwise require the driver’s attention,
such as sending texts or making calls, thereby reducing the need for the driver to engage in
distracted driving behaviors. Additionally, the presence of passengers might create a social
deterrent for the driver to engage in risky behaviors like distracted driving, as they may
feel a sense of responsibility or a desire to avoid negative judgment from their passengers.
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Figure 9. Prevalence of distracted driver per passenger presence.

3.4. Interaction

Table 3 shows an overview of the prevalence of distracted driving by interaction for
every vehicle type.
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Table 3. Prevalence of drivers interacting with passengers while driving.

Distraction: Interaction between Drivers and Passengers

All Vehicle Types Bus Passenger Car HGV LGV
Yaoundé 7.84% 18.70% 7.46% 12.08% 10.66%
Yaoundé I 7.58% 11.42% 7.18% 10.35% 16.29%
Yaoundé II 7.55% 17.65% 7.31% 21.43% 10.00%
Yaoundé T11 7.31% 18.94% 7.22% 5.93% 4.85%
Councils Yaoundé IV 8.78% 29.88% 8.09% 13.21% 14.71%
Yaoundé V 5.97% 13.04% 5.89% 11.54% 3.45%
Yaoundé VI 8.01% 16.67% 7.39% 35.42% 13.56%
Yaoundé VII 9.90% 87.50% 10.18% 9.26% 4.44%
Principal 8.32% 19.72% 7.73% 13.32% 14.35%
Road type Secondary 7.23% 18.18% 7.09% 10.11% 5.05%
Tertiary 7.38% 5.56% 7.50% 3.13% 5.88%
Time period Off peak hour 7.45% 21.68% 7.01% 12.70% 8.89%
p Peak hour 8.13% 16.71% 7.79% 11.57% 12.39%
Passencer presence Not passenger 0.00% 0.00% 0.00% 0.00% 0.00%
gerp Passenger 7.84% 18.70% 7.46% 12.08% 10.66%
Medium 7.41% 17.75% 7.04% 11.32% 10.18%
Age group Older 58.62% 71.43% 57.07% 100.00% 100.00%
Young 13.90% 62.50% 12.83% 50.00% 100.00%
Cend Female 5.40% 0.00% 5.52% 2.86% 0.00%
enaer Male 8.09% 20.13% 7.67% 12.42% 10.92%

The prevalence of interaction-distracted driving was found to be 7.84% for all vehicle
types combined. Of the interacting drivers, buses and HGVs had the highest prevalence
of interactions, with percentages of 18.70%, and 12.08%, respectively, although these dif-
ferences are not statistically significant. For passenger cars and LGVs, the prevalence of
distractions was 7.46% and 10.66% but the difference was still not statistically significant.
There were no statistically significant differences between the road type, councils, gender
and the estimated age of drivers.

Interaction-distracted driving was observed in 100% of the drivers when they had
a passenger. This result is logical as interaction distraction inherently involves another
person’s presence in the vehicle and was only observed in such situations.

The elevated rates of interaction distraction among buses and HGVs, as opposed
to other vehicle types, can largely be attributed to the nature of their operations and the
environment within these vehicles. Buses, for instance, naturally carry more passengers
who might ask for directions, fares, stops or even engage in casual conversation. Although
less common in HGVs, when there are passengers, they are often colleagues or co-drivers,
which might lead to work-related discussions or social interactions.

3.5. Eating/Smoking/Drinking

Eating, smoking or drinking behaviors include both people holding a cigarette and
people driving with a cigarette in their mouth, eating, chewing or drinking water or other
liquids. The share of the observed drivers engaged in this type of distraction was very low
compared to the other types of distraction, leading to small values, as shown in Table 4.
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Table 4. Prevalence of drivers eating/smoking/drinking while driving.

Distraction: Eating, Smoking, or Drinking

All Vehicle Types Bus Passenger Car HGV LGV

Yaoundé 0.96% 2.26% 0.91% 1.43% 1.34%

Yaoundé I 0.80% 1.39% 0.78% 1.63% 0.00%

Yaoundé 1T 1.24% 0.00% 1.27% 0.00% 0.00%

Yaoundé IIT 1.08% 2.27% 1.05% 1.48% 1.12%

Councils Yaoundé IV 1.06% 3.05% 0.98% 1.80% 1.96%
Yaoundé V 1.11% 17.39% 0.93% 0.00% 6.90%

Yaoundé VI 1.39% 10.00% 1.13% 6.25% 6.78%

Yaoundé VII 1.09% 12.50% 1.21% 0.00% 0.00%

Principal 0.93% 2.30% 0.86% 2.10% 0.90%

Road type Secondary 1.15% 4.78% 1.07% 1.08% 2.27%
Tertiary 1.15% 0.00% 1.21% 0.00% 0.00%

Time period Off peak hour 0.92% 2.45% 0.91% 0.45% 0.91%
p Peak hour 1.11% 3.46% 1.01% 2.80% 1.77%
Passaneer presence No passenger 1.57% 2.78% 1.54% 4.08% 0.00%
8erp Passenger 0.93% 3.05% 0.86% 1.33% 1.61%
Medium 0.99% 2.78% 0.93% 1.77% 1.35%

Age group Older 6.40% 28.57% 5.76% 0.00% 0.00%
Young 1.43% 0.00% 1.46% 0.00% 0.00%

Gend Female 0.50% 0.00% 0.51% 0.00% 0.00%
ender Male 1.08% 3.23% 1.01% 1.80% 1.38%

Overall (for the four types of vehicles, including bus drivers), 0.96% of drivers ate,
smoked or drank while driving. The prevalence was higher for bus drivers (2.26%) com-
pared to other types of vehicles (0.91% for passenger cars, 1.43% for HGVs and 1.34% for
LGVs), but this difference was not statistically significant and there were no statistically
significant differences between the road type, councils, gender and age group of the drivers.

The higher prevalence of eating, smoking or drinking behaviors while driving among
bus drivers, Heavy Goods Vehicle (HGV) drivers, and Light Goods Vehicle (LGV) drivers
compared to passenger car drivers could be attributed to the driving duration. Bus drivers,
HGV drivers and LGV drivers often spend extended periods behind the wheel, especially
for long-distance journeys or continuous routes. The longer duration of driving may
increase the likelihood of engaging in activities such as eating, smoking or drinking to
alleviate boredom or fatigue.

3.6. Summary of Findings

As presented in the previous section, significant insights into the prevalence of dis-
tracted driving were drawn out as a result of the analysis. The following is a summary of
the main findings:

e  Across all vehicle types, the prevalence of distracted driving in Yaoundé is 13.69%
(all types of distraction combined), 7.84% for interaction, 4.89% for handheld mobile
device (mostly mobile phone) usage and 0.96% for eating/smoking/drinking.

e  Passenger cars show lower rates (4.66%) of mobile phone distracted driving compared
to HGVs (10.03%) and LGVs (7.17%) which experienced higher rates which might be
attributed to their commercial use necessitating frequent business-related calls.

e  The prevalence of mobile phone-distracted driving across Yaoundé’s councils ranges
from 3.49% (Yaoundé V) to 7.68% (Yaoundé II), with higher rates observed for buses
(20%) in Yaoundé VI, possibly due to the concentration of transport companies, and
for passenger cars (7.5%) in Yaoundé II, potentially linked to a reliance on private cars.

e  Mobile phone distraction peaks on primary roads (5.07%), decreases on secondary
roads (4.76%) and is lowest on tertiary roads (4.02%), suggesting that drivers may feel
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safer on well-maintained primary and secondary roads, leading to more distracted
behaviour compared to the more demanding driving conditions of tertiary roads.

e  Mobile phone-distracted driving is higher during peak hours (5.27%) than off-peak
hours (4.39%), with drivers possibly using distractions to mitigate slow traffic boredom;
LGVs show the opposite trend, with more distractions during off-peak hours (8.35%
vs. 6.02%), possibly due to reduced work pressure.

e  The prevalence of mobile distraction while driving is highest among younger drivers
aged 18-24 (10.28%) compared to older drivers, reflecting younger drivers’ lower risk
perception and greater comfort with technology, while older drivers prioritize safety
and have more driving experience.

e  Mobile phone distraction while driving a passenger car is higher for male drivers
(4.73%) compared to female drivers (4.05%), which may stem from male drivers’
inclinations toward risk-taking behaviours while driving, reflecting broader gender
differences in risk propensity.

e  Dirivers are less likely to use handheld mobile devices when passengers are present,
with a significant drop from 9.67% when alone to 4.05% with passengers. This decrease
could be due to passengers helping with tasks like texting or calling, or a social
deterrent effect where drivers avoid risky behaviours to prevent negative judgment.

e  Buses (18.70%) and HGVs (12.08%) show higher rates of interaction-distracted driving
compared to passenger cars (7.46%) and LGVs (10.66%), potentially due to their
operational dynamics as buses accommodate more passengers, leading to interactions,
while HGVs may involve work-related interactions when passengers are present.

o  Bus (2.26%), HGV (1.43%) and LGV drivers (1.34%) exhibited higher rates of eating/
smoking/drinking-distracted driving compared to passenger cars’ drivers (0.91%).
This could be attributed to longer driving durations associated with these roles, poten-
tially leading to these activities to alleviate boredom or fatigue.

4. Comparison with Other Countries

The values of the distraction safety performance indicators (prevalence of distracted
driving) from the field observation showed that at the level of the city of Yaoundé, 13.69%
of drivers are potentially distracted while driving with 7.84% for interaction, 4.89% for
handheld mobile device use and 0.96% for eating/smoking/drinking. Within the Baseline
project, it was found that for all the 18 participating countries, the prevalence of drivers not
using a handheld mobile device while driving was more than 90% (with less than 10% of
drivers using a handheld mobile device while driving) overall with the actual percentage
ranging from 90.6% (with 9.4% of drivers using a handheld mobile device) in Cyprus to
98.3% (1.7% of drivers using a handheld mobile device while driving) in Finland [78]. The
results obtained in this study (4.89% of drivers using a handheld mobile device while
driving) are within the range of the Baseline, even if a direct comparison cannot be made as
the Baseline values are for national level and not the city level. At a more regional level, in
South Africa in 2019, Binda and Muronga found a prevalence of distraction of 9% (mobile
phone use, interaction, grooming, smoking, external distraction) among the 3958 coach
drivers observed in the province of Gauteng [75]. The specific prevalence for handheld
mobile phone use was 4.32%, which is quite close to the value obtained within this study
(4.89%). However, caution must be taken as the study settings are very different (only
3958 drivers observed, only two locations, non-weighted value, etc.). The scarcity of field
observation studies with the same setting in a similar traffic environment make it difficult
to conduct more detailed comparison analysis; however, the general tendency shows that
the results are somewhat aligned with the values found in other contexts.

5. Recommendations

Cameroon has a national law against mobile phone-distracted driving, but there has
never been a study assessing its effectiveness. However, simple movements around the city
can allow one to observe that this measure is mostly not respected by drivers and law en-
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forcement officers are not sufficiently dispatched around the city for intensive enforcement.
The results of this study are clear. The weighted value of the SPIs indicated that in almost
13.69% of the vehicle-kilometers travelled on Yaoundé roads, the drivers are distracted
while driving, which presents a significant threat on the roads for drivers, their passengers
and other road users. Unfortunately, our observers had the opportunity to witness the
direct consequence of this risky behavior. In fact, during the field observations, on two
different days at two different locations, two of the drivers recorded by the observes as
being distracted (mobile phone use) while driving ended up in a crash just a few seconds
after crossing the observation location (by about 20 m). Fortunately, these crashes did not
result in any injuries or deaths but only damage to the vehicles. Figure 10 illustrates these
two unfortunate events. Apart from these two cases, there have been dozens of instances
of near crashes among distracted drivers during the observation period, which further
highlight the seriousness of the issues. It is important to take serious action to address these
risky driving behaviors and this will require the combined efforts of various stakeholders
with city officials at the center. In this view, a comprehensive distracted fighting strategy for
the city of Yaoundé is proposed. The strategy spans over seven years (2024-2030) with the
goal to reduce the prevalence of distracted driving by at least 50% (from 13.69 to 6.8%) by
2030. The strategy includes a comprehensive action plan composed of interventions which
have been proven to be effective when properly implemented, including legislation and
intensive enforcement [47], a training program to combat distracted driving [51], awareness
campaigns [49,50], technological developments [53] and infrastructure changes [52]. For
each intervention dimension, practical actions are proposed along with the potential stake-
holders involved, but most importantly, the indicators and target values for performance
monitoring over time. The complete strategy could not be included here to keep the length
of this article reasonable, but Table 5 shows a glimpse of some of the proposed actions for
the enforcement category. In addition to the proposed actions, which are more focused
on legislation, infrastructure change, awareness campaigns and less of technological de-
velopment, alternative solutions will also be explored based on similar initiatives carried
out by other countries in Africa. In South Africa, initiatives like the Discovery Insure app
have been promising in incentivizing safe driving behaviors, including avoiding phone
use while driving. The app uses telematics to track driving habits and rewards users
with points that are redeemable for discounts or vouchers. It features alerts and feedback
to discourage distracted driving and promotes safer habits among drivers, leveraging
smartphone technology to prioritize road safety. This approach could yield similar benefits
in Yaoundé, where the use of mobile phones and access to the internet are on the rise. This
could specifically be an appealing solution to youngers drivers, who may be more prone to
distracted driving but are also more responsive to technology-based solutions.

It is important to highlight that the feasibility of the proposed strategy could be
hindered by political barriers. As a strategy to be deployed at city level, decision makers
and stakeholders’ engagement will be essential to ensure that the strategy receives the
desired attention and prioritization. Road safety is part of Cameroon’s 2035 emergence
plan: “Road safety, a lever for development”. Cameroon has included road safety as a
key element in its strategic orientation documents for development and the fight against
poverty such as Cameroon Vision 2035, Cameroon’s Strategy for Growth and Employment
and Cameroon’s National Development Strategy 2020-2030 for structural transformation
and inclusive development. The proposed distracted driving strategy is aligned with the
overall road safety plan (2021-2025) goal of reducing road deaths and serious injuries
by 50% by 2025. The country is committed to improving road safety and the next road
safety plan is already under preparation, to which the proposed strategy would equally
be aligned.
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(a)

(b)

Figure 10. Distraction (mobile phone) related crashes during field observation in two observation

point: (a) Road section called Reunification, in front of the military hospital”; (b) road section called

Nlongkack, in front of the ministry of decentralization and local development.

Table 5. Some proposed actions for the enforcement category as part of the action plan of the
distraction-fighting strategy for the city of Yaoundé.

Category

Actions

Indicators

Target Value

Legislation and
Enforcement

Strengthen legislation for distracted
driving offences by 2030

Types of distraction
considered

Handheld mobile devices, not only
mobile phones.

Any risky behaviours identified as
impairing safe driving by the law
enforcement officer (interactions,
eating, smoking/drinking, etc.).

Double the fine related to distracted
driving by 2027

Amount of the fine

50,000 XAF (Central African CFA
Franc) by 2027.

Develop a complete training
program for distracted driving
enforcement for law enforcement
officers by 2025

Number of training programs
developed

2 complete training programs
developed (1 theoretical and
1 practical) by 2025 based on
international best practices.

Implement mandatory distracted
driving enforcement training for
law enforcement officers by 2030

% of law enforcement officers
trained

75% of each police unit staff trained
by 2030 (45% by 2027).

100% of traffic control officers trained
by 2030 (50% by 2027).

Increase the intensity of field
enforcement by 2030

Number of enforcements per
week per location

At least 1 enforcement of 2 h per
week in each of the identified location
(the 36 of this study + additional
location to be defined) by 2028

Regular unobtrusive enforcement

Number of enforcements per
week per location

At least 1 enforcement of 2 h every
two weeks in each of the identified
location (the 36 of this study +
additional point to be defined) by
2028.
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Table 5. Cont.

Category

Actions Indicators Target Value

Legislation and
Enforcement

Strengthening monitoring by 2025

1 detailed enforcement report for
each field enforcement operation. To
be submitted within two days.

1 annual report for all enforcement
operations.

Number of detailed
enforcement reports

75% of each police unit staff by 2030

Increase awarness among law % of law enformcent officers (45% by 2027)
enforcement officers by 2030 attending awerness campaign  100% of traffic control officer staff
(50% by 2027).

In addition, the city officials, who are also politicians, are intended be the leaders of
the strategy, so once they commit to the strategy, it could potentially be easier to overcome
unforeseen political barriers, as engaging with other city officials, decision makers or
stakeholders would be easier.

However, it would also be crucial to build alliances, not only with other decision
makers but also advocacy groups, and the public, to generate widespread support. It
will also be important to engage directly with researchers for evidence-based support and
continuous monitoring of the impact of the intervention. It will equally be important to
negotiate with industries that may resist certain measures, emphasizing the societal benefits
of reducing distracted driving. This comprehensive approach could potentially help to
overcome or attenuate political hurdles.

Resource constraints, especially financial constraints, could equally impede the imple-
mentation of the strategy as road safety has not always been the first priority in the country.
Fortunately, during recent years, and as part of the engagement of the country with global
road safety agendas throughout the decade of action for road safety, considerable efforts
have been put in place to allocate funds to road safety interventions. Cameroon has set
up a system for backing the financing of a large proportion of road safety activities from
the Road Fund budget, which is the first step towards mobilizing resources. The Road
Fund has been increased its budget from 1.5% of the total to 4% to finance road safety and
prevention projects. This has led to an estimated extra 2.5 billion XAF (Central African CFA
Franc) between 2013 and 2019 [44]. In addition, as part of the acceleration of decentral-
ization, there has been a drive to increase the amount of investment resources transferred
to the Decentralized Territorial Authorities (DTAs), increasing their independence and
their ability to plan and implement their annual programs. City officials could explore
all the possibilities to fund or partially fund the distracted driving strategy after an initial
resources assessment to identify specific shortages. Additional funds that are available
from international aid could also be worth exploring.

Furthermore, fostering partnerships with NGOs, the private sector and other stake-
holders could also share the burden of resources by creating synergies. Given the number
of actions to be implemented as part of the strategy, it is likely that sufficient funds will
not be readily available (or mobilized) immediately, so it would be important for city
officials to engage with researchers to prioritize interventions based on cost effectiveness
and impact potential.

6. Conclusions

Distracted driving is still a major concern in Yaoundé as The General Delegation
for National Security (DGSN) reveals that distracted driving is the leading cause of road
traffic crashes in the city. Yaoundé is the political capital of Cameroon and is known
to be very bustling and busy with high levels of traffic and intense roadside activities
creating an environment for drivers to be potentially distracted. In addition, there is still
not a comprehensive distraction-fighting strategy that addresses the various dimensions
of distraction and the existing action, in terms of enforcement operations, is very scarce,



Future Transp. 2024, 4

513

not regular and is spread over the city which encourages driver to be more confident in
engaging in distracted driving. Finally, the absence of estimates for the prevalence of
distracted driving in Yaoundé further hinders the possibility to grasp the extent of the
issues, and to plan and implement effective road safety strategies. This study aimed to
address these evidence gaps by evaluating the distraction safety performance indicator
(SPI) in Yaoundé and providing recommendations to combat distracted driving.

The study was designed in accordance with international guidelines from the Baseline
project, which are easily applicable in Cameroon or any other countries with a similar
context. Three types of distraction were considered including interactions with passengers,
eating/smoking/drinking and handheld mobile device usage. All the distraction-related
data were collected during field roadside observations at 36 locations distributed over the
different council and road types to ensure an even coverage of the city. The distraction SPIs
or the prevalence of driver distractions were weighted with traffic volume data to ensure
that they were representative of the whole city. Descriptive and association statistics were
used to analyze the SPIs using various factors including the vehicle types, the road type,
the age group and the gender of the driver.

A total of 41,004 drivers were observed (38,248 in car; 1116 in LGV (van); 977 in HGV
(truck); and 663 in bus/coach). The weighted value of the SPIs indicated that the prevalence
of distracted driving in Yaoundé is 13.69% for the three distraction types combined. The
prevalence is 7.84% for interaction, 4.89% for handled mobile device usage and 0.96%
for eating/smoking/drinking.Further analysis revealed that the prevalence of distracted
driving was lower on tertiary roads as worse road conditions forced the drivers to be more
focused on driving. The prevalence was higher during peak hours compared to off-peak
hours. Finally, men were more distracted than women and the prevalence was also linked
to the age group as older drivers were less distracted.

To combat distracted driving based on this evidence, a comprehensive distraction-
fighting strategy for the city of Yaoundé is proposed, spanning over seven years (2024-2030)
with the goal to reduce the prevalence of distracted driving by at least 50% (from 13.69
to 6.8%) by 2030 and is composed of interventions including legislation and intensive en-
forcement, awareness campaigns, technological developments and infrastructure changes
which have been proven to be effective when properly implemented.

This study, which is the first ever in Yaoundé to the best of the authors” knowl-
edge, provides clear evidence of the issues caused by distracted driving using an easy-to-
apply methodology.

The evidence from this study and the distraction-fighting strategy proposed could
help city officials and stakeholders to take concrete action to end distracted driving in
Yaoundé and save lives. This study will serve as a basis to track the effectiveness of the
actions implemented in the midterm, but also as the blueprint for the application of similar
investigations in other cities in Cameroon or at the national level. The findings of this study
will also help to develop the new national road safety strategy since the current one does
not include distracted driving, with the end objective of putting Cameroon on the track
towards safer and more sustainable transport for all. Several specific recommendations for
policy makers, practitioners and researchers to address the identified issues and challenges
of distracted driving can also be drawn out from the findings of this study.

For policy makers, further enforcing legislation, specifically targeting distracted driv-
ing, with a focus on handheld mobile device use (not only mobile phone), allocating
resources for intensive enforcement efforts, including increasing the presence of law en-
forcement officers on the roads for longer period of time and on multiple days of the week
and considering adopting a demerit points system to deter distracted driving, similar to
successful models implemented in other countries, may be viable options.

Practitioners should develop and implement training programs for law enforcement
officers to effectively identify and address distracted driving behaviors, collaborate with
local schools and community organizations to integrate distracted driving education into
driver training programs and public outreach initiatives, and explore partnerships with
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technology companies to develop and deploy innovative solutions, such as mobile apps
or in-vehicle technologies, to detect and discourage distracted driving, leveraging, for
instance, the Discovery Insure app that is currently used in South Africa.

Researchers should conduct longitudinal studies to evaluate the long-term effective-
ness of the measures implemented in reducing distracted driving and distracted driving
related crashes, explore the socio-economic factors and cultural influences that contribute
to distracted driving behaviors in Yaoundé and other urban areas in Cameroon and further
refine the methodology considering its application in conjunction with other methods to
see if coherent results are found.

If fact, one of the limitations of the study is the distracted driving data collection
method. The method was roadside observations by trained observers at specific locations
chosen in accordance with the international guidelines of the Baseline project which has
been approved by the European Commission.

However, roadside observations at specific locations can underestimate instances of
distracted driving since drivers are only observed at fixed locations. This is because it could
also be possible that some drivers were not distracted when crossing the observation section,
but were some meters (10 or more) before or after. This limitation provides directions for
future studies. Future research could also investigate combining roadside observations
with live observations from inside a moving vehicle within the traffic, to track driver
distraction behavior for a longer period. Additionally, in-vehicle observations and driver
surveys could also be used in conjunction with roadside observations to obtain a more
comprehensive understanding of driver distraction behaviors.

Despite these limitations and future areas of potential improvement, the current study
is a huge and significant contribution to enhancing the road safety situation in Yaoundé
and in Cameroon.
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