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Abstract

The rise of online food ordering has led to a proliferation of delivery riders,
serving as the final link in the online-to-offline transport chain. Delivery riders
are crucial in ensuring customer satisfaction and food integrity, akin to tradi-
tional restaurant waiters. However, they face challenges in maintaining food
safety standards during transportation and adhering to road safety regulations.
The study investigates the food and road safety practices of delivery riders in
Accra, Ghana, amid the growth of online food ordering. Structured question-
naires and observation checklists were administered to 355 conveniently sam-
pled delivery riders and a velocity speed gun aided the collection of speed data
riders. The study found that while most riders have received training in food
hygiene and delivery services, few have food handlers’ certificates, highlighting
a gap in regulatory enforcement. Although many use insulated carriers to keep
food hot, hygiene practices like hand washing are inconsistent. On the road,
riders exhibited selective compliance with road traffic regulations, resulting in
a high percentage of riders experiencing crashes, often leading to injuries. The
study calls for stricter regulations, mandatory food handlers’ certification, im-
proved hygiene training, and efficient and effective enforcement of traffic laws
to enhance safety and public health.
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1. Introduction

There is a fast-growing trend of customers ordering food online in Ghana, espe-
cially in the capital city of Accra. This has resulted in increased delivery riders in
the capital, which is the last step of the online-to-offline transport services [1].
These riders provide convenient and fast food delivery services to customers [2].
Food delivery riding jobs are increasing as it is providing jobs to most youth with
minimal training. In Ghana, the most common online delivery brands are Glovo,
Bolt Foods, Jumia Foods, KFC, and Uber Foods with some small-scale local oper-
ators also in the industry [3]. The industry is estimated to be worth over 140 bil-
lion USD in 2023 [4]. The riders play the role of the waiter as they are the only
persons that the customers interact with physically in the whole online-offline
transaction.

In the food service industry, the waiter and the delivery riders have similar roles
that will influence the meal experience of their customers [5] [6]. Both the waiter
and the food delivery rider provide customer service by interacting with the cus-
tomer, playing a vital role in ensuring customer satisfaction [7]. Secondly, they
both handle food. While the waiter serves the food in the restaurant, the food de-
livery rider transports the food from the restaurant to the location of the customer
[8]. These services are done in a high time-pressure environment, which requires
certain technical skills and alertness to minimise risks associated with the job.

The food delivery rider is faced with both food safety and road safety challenges.
Food safety and road safety are significant to public health [9]-[11]. According to
Lawal and Adzitey [3], most consumers patronise online food platforms because
they are convenient and ready to eat. The characteristics of the food patronised by
consumers require stringent food safety protocols during the transportation of the
food. Food safety is a vital aspect of food delivery as it plays a pivotal role in pre-
venting food-borne illnesses and ensuring customer satisfaction [12]. Proper ad-
herence to food safety protocols by food delivery riders will prevent contamina-
tion, spoilage, damage, or allergen exposure to the food [3].

The food safety practices that the delivery riders are to adhere to include the
practice of good personal hygiene; cleaning and sanitising of thermal bags regu-
larly using food-grade chemicals, especially after experiencing a spill; protecting
food from time-temperature abuses (thus keeping hot foods above 63°C and cold
foods below 8°C); delivering the food within the shortest possible time, preventing
cross contamination and allergen exposure by keeping different types of food and
orders in different packages and inspecting the packaged food before after delivery
to ensure there is no damages, leakages or tempering [9] [13]. These practices are
essential to protect the integrity of the meals as collected from the service provider
(restaurant). The delivery rider must have a good understanding of these food
safety requirements of their jobs to protect the interest of their customers, as these
will enhance their reputation and professionalism [14]. Food delivery riders may
or may not be considered food handlers depending on the extent to which they

have direct contact with the food [3]. However, to be on the safer side it would be
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ideal if the rider offering courier services is certified as a food handler [14]. Such
requirements are yet to be streamlined by the relevant authorities in Ghana.

The increase in the food delivery service has been associated with road safety
issues [6]. Compliance with road safety regulations by riders will avoid crashes
and prevent food spillages, cross-contamination, and exposure to food allergens.
Studies have shown that food delivery riders are likely to practice risky riding be-
haviour due to the pressures of their work demands [15]. Risky behaviour re-
ported includes disregarding traffic rules, dangerous travel speed, and non-usage
of appropriate clothing [16].

In Ghana, studies to ascertain the practices of food delivery riders and how they
influence food safety and road safety are yet to be established. This research is an
exploratory study aimed at evaluating the food safety and road safety practices of

the food delivery riders in Accra.

2. Methodology

Delivery riders (355) were conveniently sampled for the study. The essence of the
study was duly explained to the riders, and only riders who were willing to take
part were used in the study. Structured questionnaires were administered to the
respondents, and data on their demographics, work patterns, hygiene practices,
and road safety practices was collected. A seven-point Likert scale (1, extremely
disagree to 7, extremely agree) was used to measure the extent to which reported
food hygiene and road safety practices were adhered to by the respondents. An
observation checklist was used to collect data on their adherence to traffic rules
and use of personal protective equipment. A Bushnell Velocity Speed Gun
(029757101921) was positioned at a single, straight stretch of road so that enu-
merators could easily gather the speed data of approaching riders, and the traffic

speed was measured.

3. Results and Discussions

The demographic characteristics of the respondents are presented in Table 1. All
the respondents were males (100%), with the majority (72.1%) being in the youth-
ful age bracket between 21 - 30 years. A few riders (0.2 %) were above the stipu-
lated retirement age (60 years) in Ghana. The majority of the respondents (91.5%)
had secondary education, whereas 3.1 % of the respondents had tertiary educa-
tion. About (89.9%) of the respondents were working full-time, while 10.1%
worked on a part-time basis. It was observed that the majority of the respondents
(58.9%) owned the bike they were working with and few (4.2%) did rental. About
25.6% of the bikes were company-owned. This implies that delivery work is a ma-
jor source of employment for the youth in Ghana and can reduce the rising rate
of unemployment in Ghana [17].

Respondents were asked about the number of deliveries they carry out per day,
it was revealed that 49.6% of the respondents made between 5 - 10 deliveries

within a day, 40.6% made between 11 - 15 deliveries per day, and very few (4.5%)
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Table 1. Demographic characteristics of respondents.

Demographic variable Number of respondents Percentage (%)

Gender
Male 355 100
Female 0 0
Total 355 100

Age (years)

18 - 20 7 2
21-30 256 72.1
31-40 85 23.9
41-50 1 0.3
>60 2 0.6

No response 4 1.1
Total 355 100

Educational level

Basic 18 5.1

No formal education 1 0.3
Secondary 325 91.5
Tertiary 11 3.1

Total 355 100

Employment Status

Fulltime 319 89.9
Part-time 36 10.1
Total 355 100

Researcher’s Construct (2024).

made greater than 20 deliveries per day. They also preferred working both day and
night (67.3%), and it takes them less than 20 minutes (40.3%) to get an order and
deliver, but sometimes it can take between 20 - 40 minutes (59.4%) to get an order
and deliver. The results also showed that the majority of the respondents (62.5%)
made between 1001 - 2000 cedis per month, with few (1.7%) making less than 500
cedis per month and very few (0.6%) making between 3001 - 4000 cedis per
month. About 63.1% of the respondents delivered ready-to-eat food only, while
36.9% delivered other items such as pharmaceutical products, cosmetics, and gro-
ceries apart from ready-to-eat foods. The long working hours will result in fatigue
and reduced rider alertness and reaction time, increasing the risk of accidents. The
riders may also engage in risky behaviour such as jumping red lights, weaving
through traffic, and speeding to meet tight delivery demands. Also, fatigued riders

may be less diligent on issues such as hand washing and cleaning of delivery bags,
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hence compromising food safety. Delays in the delivery could also result in the

proliferation of microbes which may exceed safe limits [18] [19].

The majority of the respondents claim they have received food hygiene training
(74.6%) and food delivery service training (88.7%) (See Table 2). Training for
food handlers has been recognised as an important food safety tool, hence a

Table 2. Bike ownership and delivery activities of riders.

Variable Frequency Percentage

Bike Ownership

Company owned 91 25.6
Owned 209 58.9
Rented/Sales 15 4.2
Work and pay 40 11.3
Total 355 100

Number of deliveries/day

5-10 176 49.6
11-15 144 40.6
16 - 20 19 5.4

>20 16 4.5
Total 355 100

Which periods do you work?

Day 103 29.0
Night 13 3.7
Both 239 67.3
Total 355 100

Duration to get an order and deliver (min)

<20 103 40.3
20 - 40 208 59.4
40 - 60 44 0.3
Total 355 100
Income
<500 6 1.7
500 - 1000 86 24.2
1001 - 2000 222 62.5
2001 - 3000 39 11.0
3001 - 4000 2 0.6
Total 355 100
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Continued

Duration in food delivery business (year/s)

<1 77 21.7
1 92 259
2 106 29.9
3 70 19.7
4 9 2.5
5 1 0.3
Total 355 100

Do you deliver ready-to-eat food only?

No 131 36.9
Yes 224 63.1
Total 355 100

deliberate effort in training all delivery riders is essential to minimise cross-con-
tamination [20]. Almost all the respondents do not have a food handlers certificate
(96.9%), with very few (3.1%) possessing a food handlers certificate. The majority
of the respondents (86.2%) are not aware that they are required to have the food
handlers’ certificate before they operate. The standard international practice re-
quires all food handlers to be certified before being allowed to operate [21]. The
riders are food handlers since they are involved in its transportation. According
to Tuglo et al. [22], a food handler is referred to as any individual who participates
in the production, preparation, storage, and service. Thus, they work on the food
contact surfaces which includes activities that are involved in the transportation
of food. This is an area worth addressing by the regulatory bodies in the interest
of public health. Enforcing laws that require delivery riders to possess food han-
dler’s certificates can guarantee compliance. This strategy has been successful in
several areas where food safety is a top concern [23]. More motorcyclists may get
certified if training courses are provided for free or at a reduced cost. Online clas-
ses have been demonstrated to boost participation rates since they are convenient
and can be finished at the rider’s leisure [24] [25]. All riders can be certified by
working with food delivery firms to incorporate certification standards into their
hiring and training procedures [26]. Setting up a method for routinely observing
and assessing riders’ food safety procedures can aid in upholding high standards.
To ensure compliance, this may involve conducting audits and sporadic checks
[27].

The majority of the respondents had their carrier made up of insulated fabric
(74.9%) followed by plastic (23.7%), with very few being made up of metal (0.8%)
(See Table 3). Food should be served at the appropriate temperature, hence re-
spondents should be encouraged to use insulated fabric [28]. The insulation fabric

in the carrier can keep food warm or cold for a longer period before it is delivered
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to the consumer [29]. Therefore, in Ghana, delivery carrier bags permitted to be
utilised should be made of insulation fabric to ensure foods are held at appropriate

temperature until served and consumed.

Table 3. Training information on hygiene of riders.

Variable Frequency Percentage

Received food hygiene training

Yes 265 74.6
No 920 254
Total 355 100

Received training on delivery service

Yes 315 88.7
No 40 11.3
Total 355 100

Do you have food handlers certificate?

Yes 11 3.1
No 344 96.9
Total 355 100

Are you required to have food handlers certificate before you operate?

Yes 11 3.1

No 38 10.7
I Don’t Know 306 86.2
Total 355 100

What is your carrier made up of?

Insulated fabric 266 74.9
Metal 3 0.8
Plastic 84 23.7
Others 2 0.6
Total 355 100

3.1. Respondents Rating of Their Hygiene Practices

The results on respondents’ hygiene ratings are presented in Table 4. The mean
rating indicating the respondent’s agreement with hygienic practices revealed that
they were undecided about the washing of hands (4.35), delivery bags (3.56), and
bikes (3.55) before every shift and working when having a cold (3.75). Proper hy-
gienic practices such as hand washing, keeping fingernails short, wearing food
gloves when serving or handling food, and wearing inappropriate attire whilst

cooking and serving foods in hygienic conditions should be adhered to at all times
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[30]. Delivery riders must understand that cleanliness and tidiness eradicate the

chances of food contamination.

Table 4. Independent Sample t-test of respondents’ rating on hygiene

Mean rating

Question 4 SD T p-value
I clean my bike always 3.55+140 -6.181 0.000
I wash my delivery bag before every shift 3.43+1.01 -10.561 0.000
I wash my delivery bag after every shift 3.56 £0.84 -9.924 0.000

I always sanitize my delivery bag after washing
.. 2.88+1.54 -13.698 0.000
(comment on sanitizer used)

I wash my hands before every shift 435+1.33 4.993  0.000
I wash my hands before packing any order for delivery 3.68 +0.98 —6.198  0.000

I wash my hands before handing over deliveries to
326 £1.04 -13.459 0.000
customers

Anytime I wash my hands, I wash with soap and
. 58119 28.638 0.000
running water for at least 20 sec

Orders do spill in my bag 240 +£2.12 -14.175 0.000
I have left undelivered food in my bag over night 1.20 £0.78 —-67.880 0.000

Clients have ever complained on the appearance of my
. 1.81 £1.14 -36.029 0.000
delivery

Clients have ever complained on the taste of my
. 1.86 +1.21 -33.444 0.000
delivery

I keep cold food (ice cream and salads) and hot food
, e _ _ 558+ 1.72 17.285  0.000
(rice, chips, pizza, etc.) items in the same box

Improper transportation of food makes it unsafe for
544 +1.74 15575 0.000

consumption
I do work when I have a cold 3.75+£137 -3.479 0.001
I work when I have stomach upset 3.43+149 -7.253  0.000
I am responsible for the safety of the food 5.83+1.46 23470  0.000

Deliveries are always well labelled with Client Name
564155 19.899  0.000
order and contact

I verify every order before dispatch 5.64 +1.51 20422 0.000

1-extremely disagree; 2-strongly disagree; 3-disagree; 4-undecided; 5-agree; 6-strongly
agree; 7-extremely agree.

Again, the respondents disagreed with working while having stomach upset,
washing delivery bags before every shift, sanitising delivery bags, and washing
hands before handing over deliveries to customers, with a mean rating of 3.43,
3.34, 2.88, and 3.26, respectively. To prevent the spread of foodborne diseases,
food handlers need to pay heed to proper food handling and hygienic protocols
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[31]. Ghana has also had cholera epidemics in recent years in a number of its larg-
est towns and cities, including Accra, Kumasi, and Koforidua. Over the past ten
years, several studies spanning many aspects of food hygiene conducted in Ghana
have discovered that the majority of food handlers have poor attitudes and under-
standing of food hygiene, which has an impact on their hygiene [32]. Certain food-
borne diseases like Hepatitis A can be transferred from person to person through
food [33], therefore, authorities must enforce proper food handling and hygienic
protocols.

Respondents strongly disagreed with having complaints from their clients on
the taste of the delivery, the appearance of the delivery, and spillage of orders in
their bag, with a mean rating of 1.86, 1.81, and 2.40, respectively. Services rendered
to clients must meet or exceed their expectations, leading to clients’ satisfaction
[34]. There are several ways in which inadequate handling during food prepara-
tion can result in the presence of dangerous materials. These include contami-
nated food from sick people or inadequate hygiene, prepared food left at high
temperatures for prolonged periods, and the release of foreign compounds from
acidic-pH storage containers. The respondents not receiving negative feedback
from clients about the taste, appearance, and storage of food is an indication of
good food safety practices, hence they must be encouraged to keep it up [35]. For
food service businesses to thrive, clients must be delighted with the services of the
business for them to make repeat purchases.

The respondents strongly agreed to washing their hands with soap and running
water, keeping cold food and hot food in the same box, and being responsible for
the safety of the food delivered with a mean rating of 5.81, 5.58, and 5.83, respec-
tively. According to Ricci et al [36], inadequate temperature control during heat
treatment and food storage is the main cause of foodborne illnesses like those that
were documented in the UK (2005) and Australia (2010). Temperatures between
5 and 57 degrees Celsius are suitable for the growth of food-associated microor-
ganisms, including diseases. Cross-contamination is one of the most prevalent
foodborne infections in people and has been demonstrated to have detrimental
effects on both human health and the profitability of foods like chicken, fish, dairy,
and cattle [37]. When contaminated food is combined with uncontaminated food,
cross-contamination happens. This facilitates the spread of harmful, resistant-to-
drug microbes. Undercooked, uncooked, or poorly cleaned food can harbour a
high concentration of drug-resistant bacteria, such as Clostridium perfringens,
Salmonella, Campylobacter, E. coli, Staphylococcus aureus, and Listeria mono-
cytogenes. Any of these bacteria that we eat could be hazardous to our health [37].
Foods that are most likely to contain germs are leafy greens, bean sprouts, leftover
rice, unpasteurised milk, soft cheeses, deli meats, raw eggs, chicken, pork, and
seafood. For example, unwashed, infected lettuce may contaminate other things
in a fresh salad, which could spread the virus [38] [39]. According to Ayeh-Kumi
[40], disregarding hygienic measures by food handlers has been linked to enablers

for the spread of pathogenic microorganisms. Therefore food delivery riders
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should step up to their responsibility of ensuring the safety of the food they are to
deliver to consumers. The respondents agreed that “Improper transportation of

food makes it unsafe for consumption”.

3.2. Road Safety Practices

The road safety practices revealed that the respondents agreed to have a license,
drive at the required speed, wear a helmet, and rest when tired, with a mean rating
of 4.80, 4.54, 4.70, and 5.38, respectively (Table 5). Driving tired and overlooking
road user regulations can lead to road carnage [41] [42]. Every year, traffic acci-
dents claim the lives of about 1.35 million people and injure up to 50 million more
[43]. So, riders must abide by road user regulations to avoid endangering their

lives and the lives of other road users.

Table 5. Independent t-test of respondents’ rating on road safety

Question Mean rating+ SD T p-value
I have a valid driver’s license 4.80 £ 2.551 5.910 0.000
I drive at the required speed limit 4.54 +2.039 4.971 0.000
I always respect the road traffic rules 421 +1.768 2.251 0.025
I always wear a helmet 4.70 + 1.564 8.448 0.000
I wear a protective vest 3.74 +1.983 —2.462 0.014
I ride against traffic 1.81 +1.195 —34.458 0.000
I use mobile phones whiles riding 3.03 +2.260 —-8.056 0.000
I wear sport glass during riding 4.33+1.779 3.490 0.001
I reduce my speed when it is raining 571 £ 1.577 20.459 0.000
I rest whenever I am tired 5.38 +1.486 17.535 0.000

1-extremely disagree; 2-strongly disagree; 3-disagree; 4-undecided; 5-agree; 6-strongly
agree; 7-extremely agree. Researcher’s Construct (2024).

The respondent strongly agreed that they reduce their speed when it is raining
with a mean rating of 5.71. The respondents were undecided when asked about
their respect for traffic rules, and wearing of protective vests and sports glasses
with mean ratings of 4.21, 3.74, and 4.33, respectively. For young people and
adults aged 5 - 29, traffic accidents are the leading cause of death worldwide [44].
Traffic and road safety practices have been implemented to save lives by halting
the increase in road traffic fatalities [9]. This indicates the importance of delivery
riders diligently following traffic and road safety regulations in Ghana.

The respondents disagreed that they used mobile phones while riding and
strongly disagreed with riding against traffic rules. Using a mobile phone while
riding could lead to road accidents [45]. Divided attention whilst riding a motor-
bike in the bustling city of Accra could be very dangerous, thus, staying focused

when riding is key to staying safe on the roads.
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M Road Crush
M Yes
No

Figure 1. Road crash response of respondents.

The majority (86%) of the respondents have been involved in a road crash,
whereas only 14% of the respondents have not been involved in a road crash (See
Figure 1). Out of the 86% of the road crush, 74% resulted in bruises and 26%
resulted in fractures and dislocation (Figure 2). About 53% of respondents who
have had road crushes have been involved in it about seven times, and 16% have
been involved twice in road crashes (Figure 3). Even high-income nations have
seen an upsurge in traffic fatalities in recent years [44]. Similar studies across dif-
ferent countries highlighted the predicament of the recklessness of drivers on the
road [42] [45]. Delivery riders may suffer severe injuries when involved in an ac-
cident as also noted in many countries, however, targeted training interventions
could significantly aid rider safety [46]. Many a time, death could be the result of
road accidents riders suffer [47] [48], and this is proportional to the effectiveness
of road safety interventions across different economic contexts [49]. The high
multiple (7x) crash rates (53%) seem to suggest inadequate and or inefficient

safety interventions in the Ghanaian context.

W Bruises

™ Fracture and dislocation

Figure 2. Distribution of the types injuries suffered by respondents.
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 Nine times
M Five times

Four times

Seven times

H Twice

Figure 3. Frequency of road crash.

The compliance with traffic regulations by the dispatch riders was observed.
The results showed that the average speed of riders was 54.80 + 10.21 km/h. The
highest speed observed was 78km/h and the lowest speed recorded was 28 km/h.
In Ghana, the required speed limit for motorcycles in urban areas is 50 km/h [50].
Section 65 of the Ghana Road Traffic Regulations [51] (LI 2180) sets out various
traffic rules and speed limits for different categories of vehicles, including motor-
cycles. According to these regulations, the general speed limit for motorcycles
within urban areas is typically 50 km/h (31 mph), unless otherwise indicated by
road signs. The majority (68.66%) of the riders rode above the required speed limit
(See Table 6). It is no surprise that most of the delivery riders (86%) in this study
have experienced multiple crashes. This could be a result of high congestion levels
experienced in Accra and the high tendency of crashes [52]. Residents in Accra,
therefore, are reviewing various strategies for movement [53], one of which is to
avoid personal movement and resorting to delivery riders for their meal pur-
chases. Less than one-third of the rider population sampled (31.34%) adhered to
the speed limit regulation in Ghanajan urban areas. Notably, the lowest rider
speed measured even exceeds the maximum permitted speed limit of 20km/h
speed limit in major cities around the globe [54]. When riding above the regulated
speed limits, pedestrians and riders alike are not likely to survive or may sustain
serious injuries in the unlikely event of an accident [49].

Respondents’ compliance with wearing protective clothing revealed that only
19% complied (Figure 4), but the majority (62%) of them complied with wearing
of helmet (Figure 5), suggesting selective compliance. Sections 128 and 129 of the
Ghana Road Traffic Regulations [51] (LI 2180) mandate that all motorcycle riders
and their passengers wear protective helmets and protective clothing to enhance
their visibility while on the road. It specifies that the helmet must be securely
fastened and meet the standards set by the Ghana Standards Authority. The
regulation aims to reduce head injuries in the event of accidents. Respondent’s

responses of adherence to traffic regulations (65%) (Figure 6) suggest they
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Table 6. Speed compliance of riders.

Speed limit (50 km/h) Frequency Percentage (%)
Below 92 30.67
Normal 2 0.67
Above 206 68.66

Figure 4. Respondents’ compliance with wearing protective clothing.

Figure 5. Respondents’ compliance with wearing of a helmet.

“Yes ®WNo

Figure 6. Respondents’ compliance with obeying traffic signals.
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do not fully appreciate the extent of rider compliance to road traffic regulation, as
selective compliance is not true compliance [55]. Strict adherence to traffic and

road safety regulations by delivery riders in Ghana is vital [9].

4. Conclusion

There are notable gaps in compliance with essential protocols, despite the fact that
many food delivery riders are aware of basic food and road safety requirements.
A low number of riders possess food handlers’ certificates, and despite some food
hygiene training, awareness and adherence to practices like hand washing and
cleaning delivery bags are inconsistent. Although insulated carriers are commonly
used to maintain food temperature, improper handling can still compromise food
safety. Riders exhibit selective compliance with road safety regulations, often ex-
ceeding speed limits and frequently involved in road crashes, particularly in high-
traffic areas like Accra. This research highlights the need for stricter enforcement
of food safety and traffic regulations, targeted safety training, and better working
conditions, including reasonable working hours and support for obtaining neces-
sary certifications. Collaboration among regulatory authorities, delivery compa-

nies, and riders is essential to improve both food and road safety.
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