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ABSTRACT

Objective The WHO has declared food safety as a public
health concern. Transport hubs such as taxi ranks, bus
stations and other transport exchange sites are major food
trading/purchasing sites, particularly in Africa. Research
evidence is needed to improve food safety policies and
ensure consumption of safe food, owing to the increasing
burden of foodborne diseases, particularly in the WHO
Africa Region. We systematically mapped and described
research evidence on food safety at transport stations in
Africa.

Design A scoping review guided by the Arksey and
0’Malley framework.

Data sources We searched for original research articles
in PubMed, Web of Science, and EBSCOhost (Academic
search complete, CINAHL with Full-text and Health
Source), SCOPUS, and Google Scholar from their inception
to 25 October 2020.

Eligibility criteria for selecting studies We included
studies that focused on food safety, involved transport
stations, involved African countries and were published in
English.

Data extraction and synthesis Data extraction was
performed by two reviewers using a piloted-tested form.
Thematic analysis was used to organise the data into
themes and subthemes, and a narrative summary of the
findings is presented.

Results Of the total 23852 articles obtained from the
database searches, 16 studies published in 6 countries
met the inclusion criteria. These 16 studies were published
between 1997 and 2019, with the most (5) in 2014.

0Of the 16 studies, 43.8% (7) were conducted in South
Africa, 3 studies in Ghana, 2 in Ethiopia and 1 study each
in Nigeria, Kenya, Lesotho and Zambia. Most (44.4%) of
the included studies focused on microbial safety of food;
few studies (22.2%) focused on hygienic practices, and
one study investigated the perspective of consumers or
buyers. Microbes detected in the foods samples were
Salmonella spp, Escherichia coli, Shigella spp, Bacillus sp,
Staphylococcus aureus, which resulted mainly from poor
hygiene practices.

Conclusions There is limited research that focused

on food safety at transport stations in Africa, especially
on aspects such as hygiene practices, food storage

and occupational health and food safety. Therefore, we
recommend more research in these areas, using various
primary study designs, to inform and improve food safety
policies and practices for transport stations in African
countries alongside improving access to clean water/
handwashing facilities, and undertaking structural changes
to facilitate behaviours and monitoring for unintended

Strengths and limitations of this study

» To the best of our knowledge, this is the first scoping
review to systematically explore literature and de-
scribe research evidence on food safety at transport
stations as well as identify gaps for future research
in Africa.

» This scoping review’s evidence sources were
searched using a systematic approach, and dupli-
cate screening.

» This review is limited to Africa as well as English
language publications.

consequences such as livelihoods of vulnerable
populations.

BACKGROUND

The WHO estimates that more than
600 million people fall sick (almost 1 in 10
people) with foodborne diseases annually, of
which nearly 420 000 people die, and about
33 million years of healthy lives are lost every
year worldwide.' * The burden of foodborne
diseases is estimated to be highest in the
WHO African and South-East Asia Regions,
mainly occurring among vulnerable popula-
tions such as infants, young children, preg-
nant women, older people, poor people and
individuals with underlying illnesses.” Food
contamination mostly results throughout the
food supply chain (from the procedures used
in processing the foods, inadequate storage
temperatures, unhygienic practices by food
handlers, poor sanitation at cooking places/
vending areas, poor waste management and
inadequate treatment of leftovers).*

Unsafe food has negative implications on
health systems, and affects the development
and national economies of countries, as well
as trade.” Therefore, eating unsafe foods
poses a significant public health threat. To
avert the consequences of unsafe food on
health systems, and to sustain national econo-
mies, development, trade and tourism,5 5 the
WHO in 2006 declared food safety as a global
public health concern.”® ‘Food safety refers
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to routines in the preparation, handling and storage of
food meant to prevent foodborne illness and injury’.” To
reduce the incidence of food-related diseases, particularly
in high burden regions, the observations of food safety
measures/precautions at all levels of the food processing
chain, including the places where food is prepared and
sold, are critical.” !

Like other WHO Regions, especially in low-income
and middle-income countries, food trading in the Africa
Region takes place at several formal and informal places,
such as in the markets, restaurants, streets, open spaces in
academic institutions, and transport stations (taxi ranks,
bus stations, lorry parks), and other transport exchange
sites. Food vending at public spaces serves as a source of
livelihood,” ' ' and more than two billion people eat
food sold at various vending locations. including trans-
portations stations on daily basis globally.'** To this end,
evidence is essential to inform in-country policies/guide-
lines, and further research, to ensure that food prepared
and sold at transport stations promotes livelihoods, nutri-
tion, food safety, and environmentally sustainable prac-
tices. This scoping review systematically mapped literature
focused on food safety at transport stations in Africa, to
summarise evidence and identify gaps.

METHODS

Scope of the review

The Arksey & O’Malley framework (research question
identification; identifying relevant studies; selection
of study; data charting, collating, and summarising
and reporting the findings'* ' was employed to scope
and synthesise literature to answer the question—what
evidence exists on food safety at transport stations in
Africa? This review’s study protocol was developed a
priori.'® This study included published peer-reviewed
articles that reported findings from any African
country/countries, focused on food safety, and involved
transport stations. However, this study was limited to
English publications (due to lack of expertise in other
international languages), and primary study designs A
detailed description of this scoping review study eligi-
bility criteria is captured in the published protocol.'®
We followed the Preferred Reporting Items for System-
atic Reviews and Meta-analyses (PRISMA) extension for
Scoping Reviews checklist to report this study.'”

Identify relevant studies

We searched for primary research articles relating to food
safety at transport stations in PubMed, Web of Science
and EBSCOhost (Academic search complete, Cumu-
lated Index to Nursing and Allied Health Literature
(CINAHL) with Full-text, and Health Source), SCOPUS,
and Google Scholar from their inception to 25 October
2020. To enable the capturing of all relevant articles, a
comprehensive search strategy (developed in consul-
tation with an expert librarian) consisting of keywords,
Boolean terms (AND/OR), and Medical Subject Heading

terms, was used for the electronic database search (online
supplemental file 1). Syntax was modified appropriately
where needed. Filters such as date and study design were
not applied during the literature search in the databases.
DK and PG independently conducted the database search
and title screening, and imported all potentially eligible
articles onto an EndNote Library. The reference lists of
all included articles were also screened for potentially
relevant articles using the same approach.

Selection of articles

Prior to the abstract screening, the ‘find duplicates’ func-
tion in EndNote was used to find all duplicate articles, and
they were removed from the library. A screening form was
developed in Google forms, using this study’s eligibility
criteria, for the abstract and full text screening phases.
Two reviewers (coauthors) independently screened the
abstracts as well as the full text articles. Discrepancies
that arose during the abstract stage were resolved by
discussion among the review team until a consensus was
reached. At the full text screening phase, discrepancies
were resolved by a third reviewer. All the additional arti-
cles identified from the reference list of the included arti-
cles equally underwent full text assessment. The PRISMA
flow diagram was employed to account for all the articles
involved."

Charting the data

A data extraction form was designed consisting of the
following: author(s) and publication details, country
of study, study design, study setting, study population,
sample size, sex, study findings and recommendations.
To ensure consistency and reliability, two reviewers
piloted the data extraction sheet using a random sample
of three included studies. The pilot testing of the form
also enabled the review team to discuss discrepancies,
and to revise the data extraction form prior to its final
usage. Subsequently, 2 reviewers conducted the data
extraction for the remaining 15 included studies using
both inductive and deductive approaches. The review
team resolved all discrepancies at this stage through
discussion.

Collating, summarising and reporting the results
This study subsequently employed thematic analysis,
and collated all the emerging themes and subthemes
relating to food safety. A summary of the findings from
the included studies is presented narratively.

Patient and public involvement
No patient involved.

RESULTS

Of the 23852 articles obtained from the database
searches (see figure 1 flow diagram), 146 articles met
the eligibility criteria at the title screening stage. Using
EndNote “Find Duplicates” function, 30 duplicates
were found and removed before abstract screening was
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Figure 1

conducted. Subsequently, 83 articles were removed
at the abstract screening, and 20 at full text (17 of
these did not include transport stations/taxi ranks/
bus stations, but did involve sale from market centres,
public places, chop bars, mini restaurants, major
streets and sidewalks, and were excluded). Finally, 13
studies were included, and, from a manual search of
their reference lists, a further 3 articles were added,
giving a total of 16 articles for further analysis.

Characteristics of the included studies

Table 1A,B presents a summary of the characteristics
of the included studies. Of the 16 included studies,
about 44 (43.8%) were conducted in South Africa,'*%
3 (18.8%) in Ghana,**** 2 (12.5%) in Ethiopia®™ *

Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2009 flow diagram.

and 1 (6.2%) each in Nigeria,‘% Kenya,g1 Lesotho®® and
Zambia.”® Most of the studies were published in the last
6 years; however, no published study was found in 2015
and 2020 (figure 2). Fifteen (93.8%) of the included
studies were cross-sectional studies, and one (6.2%)
was a mixed-method study. Of the 16 included studies,
50.0% reported on microbial safety of food* 1928272033
and 25.0% reported hygiene practices of food handlers/
vendors.®*' * ! One included study each reported on
the following: occupational health and food safety
risk24; knowledge of hygiene practice%; hygiene prac-
tices of food handlers/vendors and microbial safety25;
and knowledge of food safety measures and hygiene
practice by food handlers/vendors.*
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Figure 2 Trend of published studies relating to food safety
at transport station in Africa.

Findings from the included studies

Microbial safety of food

Of the nine included studies that reported findings
on microbial safety of food, 44.4% were conducted in
South Africa,'? 2% % 99 99 each in Ghana*?’ and Ethi-
opia®* and the last 11.1% in Zambia.™ Seven of the eight
studies reported unacceptable levels of microbes in the
food.* 1920227293 Taple 9A-C presents a summary of the
key findings as well as the sample type, analytic approach
and the microbes reported.

Hygiene practices of food handlers/vendors

Food preparation

Of the 16 included studies, 8 reported research findings
relating to food preparation. Fifty per cent of these eight
studies were from South Africa®*' ** and the remainder
were from Ghana,26 Nigeria,30 Kenya31 and Lesotho.*
The studies in South Africa focused on the following:
hygiene practices and implications for consumers>! ; food
and nutrition knowledge as well as practices related to
food preparation,’ the effect of hygiene practices and atti-
tudes of meat Vendors,25 and sources of food contamina-
tion.” The study from Ghana investigated how fast food
operators washed their hands,” while the studies from
Nigeria, Kenya and Lesotho evaluated food safety and
sanitary practices’’; food vendors and hygiene practices;
and food safety knowledge, attitudes and practices’ of
food vendors and consumers’ perceptions.”> A summary
of the key findings from these studies is presented below
(table 3).
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Table 3 Key reported findings on food preparation

Study Key findings reported

Kok and Balkaran®" » Water being used for washing utensils was left unchanged,
» Piles of dirty pots and dishes was left near the serving areas and RTE foods, and garbage left

uncovered with many flies at the site,
RTE food was left uncovered,

Hill et af*?
71% lacked basin for washing,
75% did not have drying cloth,

About 57% left the food uncovered.

V VVYVVVVYVY VY

Mazizi et al*®
holding area, and the utensils

Most of the food handlers were not wearing gloves, hairnets, or aprons
85.5% of the vending stalls lacked soap or surface sanitizer,

76.6% of vendors handled food and money concurrently,

39% of the vendors were using their hands to pick up food items, with only 6% wearing gloves, and
29% of vendors had a wet clean sponge/cloth obtainable at the site

Major sources of food contamination identified were poor hygiene practices of the food vendor,

Tshipamba et a/*® » Approximately 90% of RTE meat vendors at the taxi rank exposed their meats to dust and flies,
» 94% of them handled money while serving food, and
» Stagnant water found in about 22% of the vending locations at the taxi-rank
McArthur-Floyd et  » 64% of food vendors washed their hands from elbow to finger and the remainder (36%) washed from
al*® their wrist to finger (the WHO recommends handwashing from elbow to fingers), and
» 62% of the vendors test their meal in the palm while 38% of them test it with a spoon (the best way to
test a meal)
Aluko et al*® » Approximately 17% of food vendors washed their hands always after using the toilet,
» 63% of them rarely kept their fingernails short, and
» Nearly 4% of them always kept their leftover cooked food in a refrigerator, despites having unstable
power supply
Odundo et a/*’ » Food vendors had poor hygiene practices however, men were observed to have better hygienic
practices than women (p<0.05),
» Hygiene practice of the vendors was found to be significantly associated with training (those trained
observe hygiene), and
» Wearing of jewellery, long and unclean nails, and lack of protective clothing were observed.
Letuka et al® » Observed that the food handlers operated under unhygienic environment

RTE, ready-to-eat.

Knowledge of hygiene practices/food safety precautions

In Ghana, McArthur-Floyd et al study26 revealed that the
majority (94%) of fast food operators knew food safety
precautions.26 Letuka et al study‘%2 in Lesotho indicated
that 95% of food vendors did not know washing utensils
with detergents helps reduce contamination.”® The mean
knowledge (49%=+11) of the food vendors included in the
study was considered poor.g2 About 6% of the consumers
that participated in the study chose not to buy food sold
at taxi ranks due to food safety issues and hygiene.32

Occupational health and food safety risk

In South Africa, Qekwana et al* evaluated the occupa-
tional health and food safety risks associated with the tradi-
tional slaughter of goats, and the consumption of such
meat.”! Approximately 63% of the practitioners were not
wearing protective clothing during slaughter, and about
78% of practitioners did not know their health status.?
Almost 83% of the practitioners hung up their carcass to
facilitate bleeding, flaying and evisceration.** The study
further observed that none of the practitioners practiced

meat inspection. In Nigeria, Aluko et af’ study revealed
that approximately 62% of the vendors had no formal
training, and their medical status was also unknown.”

DISCUSSION

This scoping review mapped evidence on food safety
at transport stations in Africa, and revealed a very low
number of papers that are published in this area, given
many African employees in both formal and informal
sectors commute through these transport hubs.'*'? An
average of one paper per year relating to food safety
at transport hubs in Africa as revealed by this review
is simply not enough. Nonetheless, the few papers
depict an imbalance of research, with most focused
on microbial safety,*'? 20 %% 2772933 4 d few on socioeco-
nomic aspects such as hygiene practices,’*' ***! and
occupational health and food safety risk.** Moreover,
this review revealed no study evaluated the storage of
food or how the food is transported to the vending
site.
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As evidence by this review, most of the food sold
at transport hubs does not meet the minimum stan-
dards and is not safe for consumption due to the pres-
ence of several microbes.* '? % % 272933 3 There are
several reasons for this such as poor practices relating
to hygiene, storage, preparation, cooking, cleaning
and serving.* 1?20 % 272935 However, these findings
are similar to previous review findings involving
markets,” homes and restaurants.”® A recent publica-
tion by Gizaw indicated that several studies reported
microbial contamination of foods sold in the market,
with bacteria and fungi similar to those identified in
our review.” Also, a review by the WHO reported that
the main factors contributing to foodborne disease
outbreaks in homes or restaurants were poor tempera-
ture control in preparing, cooking, and storing
food.” Although very few papers were found by this
review, the evidence is compelling that there should
be policy interventions to address issues relating poor
hygiene practices, including food storage, prepara-
tion, cooking, cleaning and serving by food handlers
at transport hubs, not only in South Africa but across
Africa.

Similar to a previous scoping review'’ most of the
included papers were published within the last 6years
but, no published study was found in 2015 and 2020.
While the reason for the lack of published papers in
2015 might be difficult to determine, the COVID-19
pandemic which resulted in ‘covidisation’ of research
might be the reason for the lack of publication in this
field of research in 2020. Although we cannot conclude
that no primary research has been conducted in these
countries focusing on the safety of food sold at transport
stations, it suggests a research/publication gap. Food
safety research is, perhaps, more relevant now than ever
in Africa, since the burden of foodborne diseases is rising
annually, resulting in the declaration of food safety as a
public health concern by the WHO.”® Aside from this,
most commuters tend to buy ready-to-eat (RTE) food
from street food vendors, including those at transport
hubs®’ 38; hence, the sale of food at transport stations is
rising,” * particularly in Africa® partly due to an increase
in demand for RTE, and the employment opportunities
it offers to many individuals who otherwise would not
have had any source of income.'” *’ Even more worrying
is the fact that most of the articles included that focused
on microbial safety, reported high levels of food contami-
nation with several microorganisms, especially Salmonella
spp and E. coli.* ' #* % 27333 Therefore, more research
is needed across African countries to prevent potential
negative consequences.

Our study findings have implications for practice and
research. For instance, the likelihood of food poisoning
with microbes such as Salmonella spp, E. coli., Shigella spp,
Bacillus spp, S. aureus and several others, revealed by most
of the included studies that focused on microbial contam-
ination of food, is alarming. This, if not checked, could
further worsen the already high burden of foodborne

diseases in a continent that has several of its countries
already experiencing many health systems and economic
challenges. Aside from this, the majority of individuals who
commute through transport hubs, possible will purchase
a meal from a transport hub/exchanges site, which may
be the only meal'® ™ of the day and yet the food safety
standards are poor.4 1920 23 27-29 33 Thus, if not checked,
the excess cases of foodborne diseases from any outbreak
will further impact negatively on the already challenged
public health systems in Africa. Also, poor people who are
exposed to these unsafe foods get an infection, may have
to pay more for healthcare, which can further exacerbate
their poverty situation. Moreover, people who are already
living in extreme poverty who get exposed to foodborne
disease may not even make it to the hospital for care and
can end up dying at home.*'

Good hygiene and sanitation practices, such as
adequate hand washing, adequate washing and storage of
pots and dishes, good waste management, observation of
food preparation standards and serving etiquette, among
others, have the potential to reduce the risk of food
contamination from both biological and non-biological
hazards, yet this study reveals fewer studies that focused
on hygienic practices. We, therefore, recommend more
research to further inform contextualised policy deci-
sions aimed at improving hygiene and sanitation practices
by food vendors at transport stations. Also, very relevant
to ensuring food safety is the occupational health prac-
tices of the vendors. Regular food handling tests and food
inspections, conducted by the appropriate local authori-
ties, should be mandatory in all African countries. Food
handler tests should seek to ensure that food vendors are
fit healthwise to prepare and serve food meant for public
consumption. However, our review found limited studies
that evaluated occupational health and food safety.
Considering that evidence from South Africa and Nigeria
suggests about 78% and 62% of food vendors do not
know their health status® ** and the increasing number of
informal food sellers at various transport exchange sites,
future studies are recommended to focus on occupational
health and food safety in Africa. The means and manner
of storing food, especially leftover RTE food, can either
increase or reduce the risk of food contamination, but,
again, this scoping review found no study that focused
on food storage practices of the vendors at transport
stations. Also essential, and yet we did not find any study
focusing on it, is the quality of food (nutritious aspects)
of the meals sold at transport stations. Eating a well nour-
ishing diet or balanced meals is critical to ensure good
health**; hence, we encourage future primary studies
to include the nutritious aspects. Such studies may help
streamline guidelines or inform policies to improve the
quality of the food sold at transport exchange sites or taxi
ranks. Moreover, this review found that the majority (17
out of 18) of the respondents in the included studies were
the vendors (mostly women) or food samples taken from
the vendors. The perspectives of consumers (buyers) or
commuters regarding food safety at transport stations are
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also very relevant, and we recommend future research
to involve them. A comparative study to investigate food
safety practices among males and females food vendors at
transport stations might be relevant since many males are
now getting involved in the business.’ *° 4

To the best of our knowledge, this study is the first
scoping review that systematically mapped literature
relating to food safety at transport stations in Africa. A
major strength of our study method is that it permits the
inclusion of multiple study designs. Also, the choice of
this study method permitted us to highlight literature
gaps, and made recommendations for future research.
Aside from this, we conducted a thorough search in six
databases using a comprehensive search strategy which
enabled us to capture the most relevant articles to
answer the review question. Moreover, two independent
reviewers were used to select the studies and perform
data extraction processes which helped to prevent selec-
tion bias and ensured the reliability and trustworthiness
of this study results. Despite this, our scoping review has
many limitations. This study included only original study
peer reviewed papers, which resulted in the exclusion of
one review paper'’ and one Masters’ dissertation.*® We
did not also consult the websites of WHO and the Food
and Agriculture Organisation websites for possible rele-
vant studies. Furthermore, this study cannot be gener-
alised since the search was limited to African countries
only. Although date limitation was removed, we limited
the publication language to English only, which perhaps
eliminated relevant articles published in other languages.
Despite these limitations, this study has provided essential
evidence relating to food safety at transport stations and
has shown literature gaps to guide future research.

CONCLUSION

Based on this scoping review’s eligibility criteria, our study
results suggest there is limited research focusing on food
safety at transport stations in Africa. Most of the existing
published studies are focused on microbial safety of food,
and very few/none on other aspects such as hygiene prac-
tices, food storage, occupational health and food safety,
and nutrition. Hence, we recommend more primary
research involving community members and policy-
makers in these areas going forward alongside improving
access to clean water/handwashing facilities, and under-
taking structural changes to facilitate behaviours and
monitoring for unintended consequences such as liveli-
hoods of vulnerable populations.
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