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Abstract

Background: Food safety is an integral part of food security. It refers to the
protection of the food supply against risks of microbial, chemical and physi-
cal origin at every stage of the food chain. The study aimed to investigate the
sanitary quality of meals served in the canteens and vicinity of the Lagoon
Mother and Child University Hospital Centre (CHU-MEL) and National
Hospital and University Centre Hubert Koutoukou Maga (CNHU-HKM) of
Cotonou. Methods: It was a cross-sectional with a data collection period
from 16 March to 22 April 2021. There were 32 vendors surveyed and 40
meals sampled for microbiological examination. We collected data on the
vendors’ socio-demographic characteristics, working environment, health
status, knowledge and food hygiene practices. Results: About 83% of the
meals contained pathogenic microorganisms. All meals had a temperature
from 4°C to 60°C called the “danger zone”. The level of knowledge about
food hygiene was low in 65.7% of the vendors. About 47% had poor personal
and clothing hygiene, food storage and service practices. Conclusion: These
results show that the meals sold in the CHU-MEL and CNHU-HKM could
present a health risk for the consumer. There is a need for improvement of
the sanitary quality of the meals delivered in the canteens and vicinity of these
hospitals.
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1. Background

Food safety is an integral part of food security. It refers to the protection of the
food supply from microbial, chemical and physical hazards at all stages of the
food chain, including cultivation, harvesting, processing, transportation, retail-
ing, distribution, preparation, preservation and consumption, to prevent food-
borne illness [1]. Given the inadequacy of food to meet demand on the African
continent, most people are concerned only with satisfying their hunger without
paying attention to food safety [2]. Careful attention to food safety in all situa-
tions is imperative to ensure effective use of the limited available food [3].

In the hospital environment, food hygiene is an important issue. The main
goal of hospital catering is patient rehabilitation and comfort. It is an integral
part of the care process. Food safety plays a role in the nutritional status of pop-
ulations. Pathogens and chemical contaminants in food can affect the digestion,
absorption or utilization of nutrients, thereby delaying patient remission. How-
ever, it does not only concern patients but also nursing staff and visitors. As food
in the workplace is a determinant of profitability, the quality of catering, includ-
ing food safety, must be a priority.

The out-of-home food sector provides urban people with ready-to-eat, popu-
lar and affordable meals. These are a means for all social classes to feed them-
selves and generate income. However, most meals are not up to standard due to
poor hygiene. According to the World Health Organization (WHO), there is lit-
tle data on the burden of foodborne disease in Africa. However, available data
show that food- and water-borne diarrhoea results in the death of about 700,000
people of all ages each year. Also, some authors have estimated that of the 1.5
billion episodes of acute diarrhoea occurring annually in under-five children,
70% are due to contaminated food [3]. Besides, the WHO estimates that two
million people in developing countries die annually from food poisoning, ac-
quired in part through mass catering. Unsafe food causes 1.2 million deaths an-
nually among the elderly and children over five in South Asia and Africa.

In Benin, diarrhoea reached 101,519 cases and 253 deaths in 2016 [4]. Hygiene
conditions and practices are not subject to rigorous regulation to ensure optimal
hygiene conditions for customers during meal preparation [5]. Furthermore, the
risk of meal contamination depends mainly on the health status of meal vendors,
their hygiene, and their knowledge and practices regarding hygiene [6].

Foodborne illness outbreaks are common in Africa and remain a public health
problem despite progress toward prevention [7]. In Benin, according to the 2014
multiple indicator cluster survey, the prevalence of diarrhoea among children
under five was 10% [6] [8]. In Chad, suggestions were made to organise vendors
into groups to raise awareness and train them on good hygiene practices and
good manufacturing practices. However, good hygiene, especially hand washing
with soap, is essential for prevention. Thus, meal vendors are becoming a public
health priority; they are a crucial link between food and consumers [6].

In the hospital system, poor finances, lack of adequate transport, and shortage
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of time mean that many health workers cannot go home for family meals. How-
ever, when the collective catering system at their workplace is not working, they
are forced to buy meals on the street at a lower price. Given the extent of this
practice in Benin, it is of paramount importance to monitor the hygiene practic-
es of vendors and the microbiological quality of the meals offered. Several stu-
dies have focused on the issue of street food quality in Benin, but very few, nota-
bly, have looked at workplace catering, especially in hospitals. In 2019, Tya et al.
looked at the hygiene practices of vendors and the microbiological quality of the
meal served in Cotonou streets [9].

The present study aims to investigate the sanitary quality of the meals served
in the canteens and vicinity of the Lagoon Mother and Child University Hospital
Centre (CHU-MEL) and National Hospital and University Centre Hubert Kou-
toukou Maga (CNHU-HKM) of Cotonou (Benin).

2. Methods
2.1. Study Area

The study took place at the CHU-MEL and CNHU-HKM. The CHU-MEL was
born on 7 October 2002 from the merger of two neighbouring health establish-
ments created in 1958: the Lagoon maternity hospital and the maternal and child
health centre. The CHU-MEL is a public facility, a reference hospital for gynae-
cology-obstetrics and paediatrics. It has a canteen which provides breakfast and
lunch meals from Monday to Friday. The canteen serves hospital staff, patients
and visitors. However, attendance is low. Indeed, the hospital staff seem to be
dissatisfied with the price-quality ratio. Meals start at 300 F CFA ($0.5) for
breakfast and 1500 F CFA ($2.3) for lunch. The CHU-MEL formerly had a
kitchen to provide food for inpatients. Unfortunately, this kitchen has been in-
active since 10 January 2020 due to a lack of resources.

The second centre used for this study was created in 1962 and became the Na-
tional Hospital Centre in 1963. By decree n°73/008 of 10 January 1973, it became
the CNHU-HKM, allowing students from the Faculty of Health Sciences (FSS)
to do their practical training there. It is a reference structure at the national level
in Benin [8]. Within the CNHU-HKM, there is a refectory and a canteen. The
canteen is used more than the refectory because of the more affordable prices. In
addition, the CNHU-HKM is in partnership with an external structure provid-

ing meals to students and inpatients.

2.2. Study Type

It was a cross-sectional with a data collection period from 16 March to 22 April
2021.

2.3. Study Population

The study population was categorized into primary and secondary targets. The

primary targets were meals prepared and sold in the canteens and vicinity of the
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CHU-MEL and CNHU-HKM. They were the biological material of the study.
The secondary targets were the meal vendors in the canteen and vicinity of the
CHU-MEL and the CNHU-HKM. We did not include street vendors, vendors
who had not been present on the premises for more than three months, had not
given informed consent to participate in the study, or those unable to answer

questions freely due to their condition.

2.4. Sampling

We counted meal vendors in the vicinity of the CHU-MEL and CNHU-HKM to
establish a list of available meals and their frequency of consumption. After
numbering these, we determined the number of meals for microbiological analy-
sis and selected them by a simple random draw. The sample size of the meals
was 40, with 15 meals for the CHU-MEL and 25 for the CNHU-HKM. This
choice is due to financial constraints and the fact that the CNHU-HKM has
more catering suppliers than the CHU-MEL. We conducted an exhaustive sam-
pling of meal vendors at CHU-MEL and CNHU-HKM.

2.5. Data Collection

We administered a questionnaire to the vendors and observed their health sta-
tus, working environment and hygiene practices. The questionnaire covered the
socio-demographic characteristics, knowledge and practices regarding food hy-
giene.

The collection of meal samples took place in two phases:

- First phase: A census of the different vendors found in the immediate sur-
roundings of the CHU-MEL and the CHNU-HKM allowed us to draw up a list
of the different meals available as well as their frequency of consumption. After
numbering these, the number of meals to be analyzed per sales site was set in a
reasoned manner and a selection of these was thus made by simple random draw
without replacement.

- Second phase: The actual data collection phase, which consisted in ques-
tioning and observing the sellers on the one hand and taking the meals to be
analyzed on the other hand, in order to represent reality more faithfully during
the sale, most of the meals were purchased in containers commonly referred to
as “take-out” provided by vendors. Meals were transported in insulated bags.
They were transported to the Laboratory of the University Clinic of Hospital
Hygiene of the CNHU-HKM in Cotonou for microbiological and physicochem-
ical analyzes (Table 1).

2.6. Primary Outcome

The primary outcome was the sanitary quality of the meals served in the can-
teens and vicinity of the CHU-MEL and CNHU-HKM. It had two components:
o the microbiological and physicochemical quality of the meals;

o the factors related to the meal vendors.
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Table 1. Techniques and tools for collecting data by targe.

Data collection
Data sources . Data collection tools Targets
techniques

oHygiene practices

Observation by the
¥ Observation ~ Observation form oWorking environment
researcher
oApparent health
Information provided . ) ) .
. Questionnaire Questionnaires Meal vendors
by participants
oSampling bags
Microbiological p . g bag . oFood
. Laboratory oPackaging for direct .
analysis : oEmpty packaging
consumption

We assessed the first component through the presence of pathogenic micro-
organisms and physicochemical contaminants in the meals. The factors related
to the meal vendors included: socio-demographic characteristics, health status,

working environment, knowledge and practices regarding food hygiene.

2.7. Operational Aspects of the Variables

We defined criteria (sub-components) for each component of the primary out-
come. Subsequently, we assigned scores to the criteria. The scale of the scores
was:

o 1:if the criterion assessed was in line with the expected standard;

o 0: if the criterion does not meet the expected standard.

The sum of the scores obtained by each criterion defined the observed score
for the component. The observed score for the primary outcome is the sum of
the observed scores for the two components. The rating of the primary outcome
and the two components is the ratio (expressed as %) between the observed
scores and expected scores. The rating was categorized according to the Varke-
visser scale [10]:

o Good: rating from 80% to 100%;
o Average: rating from 60% to 80%;
o Poor: rating from 0% to 60%.

2.8. Data Analysis

The data analysis was performed using Stata 11. First, we describe the study
population. We presented the quantitative variables with a normal distribution
using their mean and standard deviation while the skewed variables were de-
scribed using their median and interquartile range. We calculated the propor-
tions for categorical variables. Then, we presented the results of the microbio-

logical analyses.

3. Results

Most meal vendors came from the vicinity of the CHU-MEL and the CNHU-HKM

canteen (Figure 1).
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50 4

40 4 37.50

Percentage

Vicinity of the Vicinity of the Canteen of the Canteen of the Refectory of the
CHU-MEL CNHU-HKM CHU-MEL CNHU-HKM CNHU-HKM

Place of sale for meals

Figure 1. Location of meal vendors (n = 32).

3.1. Socio-Demographic Characteristics of the Meal Vendors

The mean age of the meal vendors was 37.9 + 8.6 years, with extremes ranging
from 22 to 57 years. The median number of years spent in meal sales was five

years, with extremes ranging from one to 25 years.

3.2. Health Status of the Meal Vendors

Of the 32 meal vendors, 21 (65.6%) said having carried out the required clinical
examinations before starting to sell meals. These clinical examinations were:
stool examination, cytobacteriological examination of sputum and intradermal
reaction tests (tuberculosis). Only one vendor reported illness during the 30 days

before the survey.

3.3. Hygiene Practices of Meal Vendors

3.3.1. Personal Hygiene and Clothing Practices
75% of sellers were not wearing smocks or aprons.

59.4% did not have their hair protected and 62.5% of them did not wash their
hands with soap and water (Table 2).

3.3.2. Equipment and Environmental Hygiene for Selling Meals

Most sales locations were clean, with no insects or toilets in the surrounding
area. Most of the kitchen and vending equipment complied with hygiene rec-
ommendations (Table 3).

3.3.3. Hygiene Practices for Storing and Serving Meals
All the vendors did not follow hygienic food storage and serving practices
(Table 4).

3.3.4. Assessment of Hygiene Practices of Meal Vendors

In 46.9% of the vendors, personal hygiene and hygiene of clothing and food sto-
rage and serving methods were poor. On the other hand, the hygiene of equip-
ment and the environment for selling meals was good for 68.7% (Table 5).
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Table 2. Personal hygiene and clothing practices of meal vendors in the canteens and vi-
cinity of the CHU-MEL and CNHU-HKM (n = 32).

Items of personal hygiene and clothing practices Number Percentage

Hand injuries

Yes 2 6.3

No 30 93.7
Wearing a headdress/scarf on the head

Yes 13 40.6

No 19 59.4

Wearing rings/bracelets

Yes 4 12.5

No 28 87.5
Wearing a gown/shield

Yes 8 25.0

No 24 75.0

Wearing gloves

Yes 0 0.0

No 32 100.0
Wearing bibs

Yes 19 63.3

No 11 36.7

Wearing clean clothes
Yes 28 87.5

No 4 12.5

Salespeople’s nails trimmed
Yes 30 93.7

No 2 6.3

Systematic hand washing after sales

Yes 12 37.5
No 20 62.5

Wash hands with soap and water

Yes 12 37.5

No 20 62.5
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Table 3. Equipment and environmental hygiene for selling meals in the canteens and vi-
cinity of the CHU-MEL and CNHU-HKM (n = 32).

Items of equipment and environmental hygiene Number Percentage

Cleanliness of the sales site
Yes 23 71.9

No 9 28.1

Presence of insects/animals near meals

Yes 7 21.9
No 25 78.1

Existence of sewers/drainage channels near the sales site

Yes 11 34.4

No 21 65.6
Existence of toilets near the place of selling the meals

Yes 0 0.0

No 32 100.0

Presence of rubbish bins near the place of sale
Yes 16 50.0

No 16 50.0

Cleanliness of tables and benches

Yes 26 81.2

No 6 18.8

Cleanliness of used kitchen linen

Yes 21 65.6
No 11 344

Good condition of worktops

Yes 25 78.1

No 7 21.9
Clean dishwashing water

Yes 25 78.1

No 7 21.9

Good general condition of kitchen utensils used
Yes 26 81.3

No 6 18.7
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Table 4. Hygiene practices for storing and serving meals in the canteens and vicinity of
the CHU-MEL and CNHU-HKM (n = 32).

Items of hygiene practices for storing and serving meals = Number Percentage

Use of the same hand to serve food and take/give money

Yes 26 81.3
No 6 18.7
All utensils are systematically washed after use on prepared
food
Yes 13 40.6
No 19 59.4

Meals sold in plastic bags

Yes 21 65.6
No 11 344

Spoons sterilised in boiling water before use by customers

Yes 19 59.4
No 13 40.6
Food kept hot or cold throughout the sale

Yes 18 56.3

No 14 43.7
Sauces kept in pans, not on the stove

Yes 17 53.1

No 15 46.9

Cold food stored in coolers containing ice

Yes 19 594
No 13 40.6

Table 5. Rating of hygiene practices of meal vendors in the canteens and vicinity of the
CHU-MEL and CNHU-HKM (n = 32).

Rating of hygiene practices Number Percentage

Personal hygiene and clothing practices

Good (8 - 10) 6 18.7
Average (6 - 7) 11 34.4
Poor (0 - 5) 15 46.9

Equipment and environmental hygiene for selling meals

Good (8 - 10) 22 68.7
Average (6 - 7) 3 9.4
Poor (0 - 5) 7 21.9

Hygiene practices for storing and serving meals

Good (6 - 7) 6 18.7
Average (4 - 5) 11 34.4
Poor (0 - 3) 15 46.9
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3.4. Microbiological and Physicochemical Quality of the Meals

The meals were taken at five locations: the CNHU-HKM canteen, the CNHU-HKM
refectory, the vicinity of the CNHU-HKM, meals delivered by external service
providers for CNHU-HKM staff and inpatients, the CHU-MEL canteen and the
vicinity of the CHU-MEL.

3.4.1. Microbiological Quality of the Meals
The mean concentrations of microorganisms tested in meals were above accept-
able standards (Table 6).

3.4.2. Microbiological Quality of the Transport Packaging of Meals
The empty analysis of plastic trays (to take away) commonly used by vendors to
serve meals to customers who do not wish to eat on site showed the presence of
microorganisms in these packaging. The table presents the results of the microbi-
ological analysis of a sample of trays purchased on the sites of the CNHU-HKM
canteen, the CNHU-HKM refectory in Cotonou and the immediate surround-
ings of the CHU-Mel.

The presence of pathogenic microorganisms is noted in the empty trays both
at CNHU-HKM and at CHU-Mel (Table 7).

Table 6. Mean counts of microorganisms in all 40 samples.

Acceptable Mean + standard

Microorganisms tested values deviation Min Max
TAMEF 3.10°a 1 x 10°*1.24 x 10° + 6.88 x 10° 150 9.76 x 10°
Total coliforms - 4918.5 + 640.1 0 39,600
Fecal coliforms 104100 *3155.2 + 276.4 0 18,960
Enterococci/Faecal Streptococci 1 a 100 *2094 + 445 0 18,900
Staphylococci 141000 *4320 + 542.9 0 26,010
Coagulase Positive
Staphylococci 100 a 1000 66.7 £23.4 0 1200
(Presumed Pathogenic)
Lactic acid bacteria 100 a 10000 3372.7 £ 542.3 0 27,960
Yeasts/Molds 100 a 1000 *2802 + 902.2 0 20,520
Salmonella Abs/25g 0 0 0
Escherichia coli 1024100 ¥950.2 + 414 0 10,200

* Values exceeding recommended standards, TAMF: Total Aerobic Mesophilic Flora.

Table 7. Microbiological analysis of packaging used to transport meals.

TAME Enterobacteri /
erobacteriaceae
Location (CFU/100 . Enterococci
2 coliforms
cm?)
Packing refectory of the CNHU-HKM 52 Not present Not present
Packing vicinity of the CNHU-HKM 62 *Present Not present
Packing 1 vicinity of the CHU-MEL 97 *Present Not present
Packing 2 vicinity of the CHU-MEL 71 *Present Not present
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3.4.3. Physico-Chemical Quality of the Meals

The mean ph of the meals was 4.8 £ 0.7, with extremes ranging from 3.29 to
6.47. The most acidic meal was “Adoyo” (fermented maize juice). The least
acidic was “maize paste + vegetables + fish + onion”. In addition, 22 out of 40
meals (55.0%) had a ph of more than 4.6 and 18 meals (45%) had a ph of 4.6 or
less.

The mean temperature of the meals was 36.7°C = 11.7°C, with extremes
ranging from 6.9°C to 57°C. The coldest food was “dégué¢”, and the hottest was
“pounded yam + groundnut sauce + crincrin + sheep meat”. All the meals sam-
pled were at a temperature from 4°C to 60°C called the “danger zone”.

4. Discussion

The discussion focuses on three main points: the extent to which we achieved
our objectives, the quality and validity of the results and the comparison of our
results with other studies.

The study aimed to investigate the sanitary quality of meals served in the can-
teens and vicinity of the CNHU-HKM and CHU-MEL. The data collected from
the targets were processed and analysed. The primary results are as follows: 1) of
the meals, 82.93% contained pathogenic microorganisms, 2) the knowledge of
food hygiene showed a low level in 65.7% of the vendors, 3) there was a poor
level of personal hygiene, clothing and storing and serving meals practices; 100%
of the meals had a temperature from 4°C to 60°C, known as the “danger zone”.
Given the findings, we can state that we have achieved our objectives.

Our study focused on the microbiological quality of the meals. Besides, we as-
sessed the hygiene knowledge and practices of the vendors using a questionnaire
survey and observation, respectively. Like any other study, our study might con-
tain some biases, such as social desirability biases related to the observer. To
prevent a change in the vendors’ behaviour, we kept them unaware of our visit.
A team of three trained dieticians collected data. A pre-test was run to correct
any shortcomings of the tools. The administration and completion of the data
collection tools by interviewers reduced bias resulting from misunderstanding.
They checked whether the forms were complete and accurate. We ensured the
data quality despite the biases inherent in self-report studies. We also encoun-
tered constraints related to the availability of vendors and the disinterest noted
among some. In our study, we observed the hygiene practices of the meal ven-
dors at the time of the sale. Ideally, we studied hygiene practices covering the
preparation of meals. It provided a general picture of some hygiene practices
adopted by the vendors.

In our study, microbiological analyses revealed that 82.93% of the meals con-
tained pathogenic microorganisms. This result is close to the one found in the
paper by Tevi et al. (2015) on the quality of meals for inpatients at CNHU-HKM
[11]. Our finding is also close to one of Ahoyo ef al. regarding the contamination
of meals sold on the streetside in Cotonou [7]. In addition, other studies have
found lower proportions. A paper by Tya et al conducted in Benin reported a
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frequency of 60% on street food [9]. This difference might result from the com-
position of the biological material. A study by Zbadi et al (2014) in Morocco
reported that 40% of meals were contaminated [12]. Itiblitse et al (2016) in To-
go found that 33.3% of the meals analysed contained microorganisms [13].
These differences might relate to the vendors’ poor personal hygiene and cloth-
ing and the different types of microorganisms investigated in these studies. In
addition, in the present study, the search for pathogens was not done by food
category. In Benin, there is still no regulation on food quality parameters. The
Ministerial Regulation of November 2015 of the Grand Duchy of Luxembourg
served as a basis for assessing the microbiological criteria applicable to foodstuffs
[14].

The assessment of the knowledge of food hygiene rules showed a low level in
65.7% of the vendors. No vendor could determine the ideal temperature for
cooking or storing food. Besides, 75% said that the best method of defrosting
meat was to let it cool to room temperature. These results differ from those of
Sharif ef al. who found that 83.83% of the food handlers had excellent knowledge
of risky food categories, foodborne diseases, food storage temperatures, and
sources of food contamination [6]. These differences might reflect that most of
the vendors in our study claimed not to have received food hygiene training. In
addition, Sharif et al. focused only on food handlers in military hospitals [6].

In our study, 46.9% of the vendors had poor personal and clothing hygiene.
Indeed, 75% of the vendors did not wear a smock or apron. Our results are sim-
ilar to those of Tya et al. These authors reported that 77.65% of the vendors did
not wear a gown or apron [9]. Furthermore, 59.4% did not have their hair pro-
tected, and 62.5% washed their hands with plain water. On the other hand, one
study showed that the percentage scores for knowledge, attitude and practice
among food handlers in military hospitals were 84.82, 88.88 and 89.43, respec-
tively [6]. These differences might reflect the type of meals sold in this study and
the context.

Most of the sales sites were clean, with no insects or toilets in the immediate
environment. Most of the kitchen and vending equipment complied with hy-
giene recommendations. Indeed, 21.9% of the worktops used were in good con-
dition, and 34.4% of the sales sites (around the health centres) were near sewers
and wastewater pipes. These results differ from those of Tya et al, who reported
that 65% of the working boards used were in poor condition (dirty and cracked),
and 53.95% of the vendors and hawkers sell in unhygienic locations near gutters,
garbage bins, rubbish at room temperature and the mercy of dust and flies [9].
In addition, none of the sales sites in our study was next to a toilet. This result
differs from the paper by Kouamé et al, which showed that 25% of the sales sites
were within 15 km of latrines [15]. These differences may reflect that our study
sites were directly related to the health system.

In our study, 43.7% of the vendors did not have a system for maintaining the
meal temperature during the sale. This result is similar to the one found in the
study of Tya et al [9]. These authors mentioned that 97% of the vendors used
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the same hand to serve the meal and to take or give money. In our study, we
found 81.3%. We note that 65.6% of sales were in plastic bags. In 2017, Kouakou
et al. reported a similar result on the knowledge, attitudes and practices of food
vendors in schools in Bouaké on food hygiene [16].

Study limitation:

Our study was interested in the microbiological quality of the meals as well as
the sellers of the latter. The knowledge and the level of hygiene of the sellers
were evaluated respectively thanks to a survey by questionnaire and an observa-
tion.

This study, like any study, could be subject to certain biases, in particular so-
cial desirability related to the presence of the observer. In order to avoid any
change in behavior among the sellers, they were not informed of our arrival. The
data was collected by a team of three (03) nutritionist dietitians. They were
trained and a pre-test was done to correct the shortcomings of the tools. The
administration and completion of the data collection tools by the interviewers
allowed us to reduce the biases that could arise from a misunderstanding of the
latter. They were also supervised to verify the completeness and accuracy of the
sheets. It should be noted that the measures taken have made it possible to
guarantee the quality of the data recorded despite the biases specific to studies
that use declarative data. We also encountered certain constraints related to the:
availability of sellers at the time of the survey and the disinterest noted among

some.

5. Conclusion

Our study on the sanitary quality of the meals served in the canteens and vicinity
of the CHU-MEL and CNHU-HKM reveals the following essential elements:
most of the meals contained pathogenic microorganisms; the level of knowledge
of vendors in food hygiene is low; nearly half of the vendors surveyed had poor
personal hygiene and clothing practices; hygiene practices observed during the
storage of meals are poor. The meals sold at the various sites investigated could

present a health risk for the consumer.
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