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Abstract 
The World Health Organization states that foodborne diseases are a world-
wide public health issue. Although street foods can provide nutritious and 
affordable ready-to-eat meals for city dwellers, their health risks can outweigh 
the benefits. A cross-sectional study was conducted in the Bamako district, 
focusing on street food vendors near schools, universities, extensive markets, 
administrative centers, and major roads. We aimed to sample fifty (50) sellers 
per municipality, making 300 sellers for the Bamako district. We developed a 
survey sheet to collect data, and six teams rotated between the municipalities 
each month. Before starting the collection, the teams were provided adminis-
trative papers approved by the municipal authority. The survey revealed three 
types of sales sites: fixed (65%), semi-fixed (30%), and mobile (4.40%). The 
proportion of sellers was 26.8%, 23.2%, 19.7%, and 4.2% in municipalities III, 
IV, and I. In municipalities I, II, III, IV, and VI, respectively, 92%, 95.70%, 
93%, 87.2%, and 100% of the sellers were female. The age distribution of sel-
lers was 65.63%, 46.81%, 40.82%, 38.30%, 36.17%, 36%, and 32% in the 25-34 
and 35 - 44 age groups. Illiteracy rates were 59.20%, 61.70%, 55.30%, 75%, 
and 56% in municipalities I, II, III, IV, and VI, respectively. The study identi-
fied two categories of sellers: 48.3% in type 1 and 51.7% in type 2. The first 
category comprised 154 sellers, and the second 165 sellers. The survey found 
that 66.00%, 56.00%, 48.90%, 44.90%, 38.30%, and 34.40% of municipal V, 
VI, III, I, II, and IV sales sites were open-air. In municipality I, 63.30% of the 
sites were under hangars, while in municipalities II and IV, the correspond-
ing percentages were 51.10% and 59.40%, respectively. Moreover, 46.00%, 
31.90%, 31.30%, 30.60%, and 27.70% of the sites in municipalities VI, II, IV, I, 
and III were located next to gutters. In conclusion, this study identified sever-
al factors that could compromise the quality of street foods sold in the six 
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municipalities of Bamako. 
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1. Introduction 

The World Health Organization states that foodborne diseases are a worldwide 
public health concern [1]. In many developing countries, street food is crucial in 
providing affordable and accessible meals to urban populations [2]. Street food 
sales have proliferated in Africa over the past three decades due to urbanization 
[3]. In Mali, the food sold on the street has become increasingly popular due to 
the creation of several primary and community schools in working-class neigh-
borhoods [4]. 

Street foods vary significantly in ingredients, preparations, marketing me-
thods, and consumption. They often reflect local traditional cultures and exist in 
infinite forms, including meals and drinks [3]. However, street food also poses 
health risks. As the literature mentions, several factors make street foods more 
susceptible to public health risks. These factors can be managed to improve the 
safety of street foods. The risks associated with street foods can be classified into 
three categories: environmental, chemical, and microbiological. Microbiological 
contamination is a significant problem, and foodborne pathogens pose a severe 
health hazard [5]. Additionally, lack of hygiene, inadequate access to drinking 
water and waste disposal, and an unsanitary environment increase the risks to 
public health [5]. 

There are many street food vendors, and street food is sold in urban centers 
and suburbs [6] [7]. Sales locations include markets, bus and train stations, fac-
tories, hospitals, universities, and schools [7]. Insufficient hygiene was observed 
in cleaning raw materials and kitchen utensils; vendors have little education on 
food handling, processing, and hygiene practices [8] [9] [10]. 

In Bamako, the risks associated with the consumption of street food are high 
[4]. The contamination of market garden products produced in the peri-urban 
and urban area of Bamako by total and fecal coliforms, as well as by Salmonella, 
far exceeded the acceptable contamination threshold set by the World Health 
Organization; lead was detected in all products [11]. These risk factors, often 
called points of hazard, are present throughout the entire street food business 
chain. Therefore, this study was conducted to investigate the factors that could 
be sources of contamination of street foods in Bamako. 

2. Material and Methods 
2.1. Sampling 

The study was conducted in six municipalities located in the Bamako district, a 
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city in the southwest of Mali situated on both banks of the Niger River. It was a 
cross-sectional study conducted between June 2019 and July 2020. The survey 
focused on street food vendors near primary and secondary schools, universities, 
institutes, extensive markets, administrative centers, and major roads in the six 
municipalities of Bamako district. Most of the vendors surveyed were women, 
with an age range between 15 and 65 years, and many of them had a low level of 
education or no formal education. To ensure a fair distribution per municipality, 
we aimed to survey fifty (50) vendors per municipality, resulting in 300 vendors 
surveyed across the Bamako district. 

2.2. Data Collection 

For data collection, we developed a survey sheet with the help of a multidiscipli-
nary team from the Institute of Applied Sciences of the University of Technical 
Sciences and Technologies of Bamako (ISA/USTTB). The survey sheet collected 
information on the socio-demographic characteristics of street food vendors, in-
cluding gender, age, level of education, and training on good practices in this ac-
tivity. It also collected information on the nature and condition of the environ-
ment of the sales sites for collecting samples. We visited each municipality 
monthly, and six teams rotated between the cities. At each visit, the teams were 
provided copies of the investigation sheet, pens, binders, and an administrative 
paper (Mission Order) issued by the Director of the ISA, which the municipal 
administration always targeted before starting the collection. Participation in the 
study was voluntary, and the purpose of the survey and the objectives sought 
were explained to the vendors in their language before any data collection. 

2.3. Data Analysis 

At the end of the study, the data was entered into Excel and analyzed using IBM 
SPSS version 24.0 and R version 4.2.3. 

3. Results 
3.1. Characteristics of Seller Sites 

Based on the analysis of Figure 1, we can classify sales sites into three types: 
fixed, semi-fixed, and itinerant. The percentage of fixed sellers is higher (65%) 
than that of semi-fixed (30%) and itinerant sellers (4.40%). The difference be-
tween these three types of sites is statistically significant, with a p-value of less 
than 0.001. 

3.2. Proportion of Street Food Sellers in the Six Municipalities of 
Bamako 

As per the findings of Figure 2, the proportion of sellers in this study was higher 
in three out of six municipalities. Municipality III had the highest proportion of 
sellers at 26.8%, followed by municipality IV with 23.2% and municipality I with 
19.7%. The lowest proportion of sellers was found in municipality VI at 4.2%.  
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Figure 1. Different types of street food sales sites. 

 

 
Figure 2. The proportion of street food vendors in the six municipalities of Bamako. 

 
The difference between the results in some municipalities (III, IV, I) was statis-
tically significant (P < 0.001) when compared with the results of municipalities 
II, V, and VI. 

3.3. Socio-Demographic Characteristics of Sellers by Gender 

The data presented in Figure 3 shows that women were the majority partici-
pants in the activity across all six municipalities of the Bamako district. Munici-
pality I had 92% women, Municipalities II and III had 95.70% women, Munici-
pality IV had 93% women, Municipality V had 87.20% women, and Municipality 
VI had 100% women. The difference in gender distribution was statistically sig-
nificant (P < 0.001). 

3.4. Socio-Demographic Characteristics of Sellers According to Age 

According to Table 1, most of the surveyed sellers in the six municipalities of 
Bamako were aged 25 - 34 and 35 - 44 years. The percentage of sellers in these 
age groups were respectively 40.82% and 30.61%, 36.17% and 21.28%, 38.30%  
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Figure 3. Distribution of food sellers by gender. 

 
Table 1. Age group of food sellers in the six municipalities of Bamako. 

 
Age group (years old) 

[15 - 25] [25 - 35[ [35 - 45[ [45 - 55[ [55 - 65] 

Municipality I 12.24% 40.82% 30.61% 12.24% 4.08% 

Municipality II 27.66% 36.17% 21.28% 10.64% 4.25% 

Municipality III 8.51% 38.30% 31.92% 14.89% 6.38% 

Municipality IV 9.37% 65.63% 15.62% 9.37% None 

Municipality V 12.77% 27.66% 46.81% 6.38% 6.38% 

Municipality VI 16.00% 36.00% 32.00% 10.00% 6.00% 

 
and 31.92%, 65.63% and 15.62%, 27.66% and 46.81%, and 36% and 32% in mu-
nicipalities I, II, III, IV, V, and VI. 

3.5. Socio-Demographic Characteristics of Sellers According to 
Level of Education 

Based on the findings in Figure 4, it can be concluded that most street food ven-
dors in the six municipalities of Bamako did not receive formal education. The 
education rate was as follows: 59.20% in Municipality I, 61.70% in Municipality II, 
55.30% in Municipality III, 75.00% in Municipality IV, 56.00% in Municipality VI, 
and 53.20% in Municipality V at the fundamental level. At higher levels, the edu-
cation rate was only 2% in Municipality I, 4.30% in Municipality III, 2.10% in Mu-
nicipality V, and 2% in Municipality VI. The lowest education rate was recorded in 
Municipality II at 23.40%, followed by 25.00% in Municipality IV, 28.90% in Mu-
nicipality VI, 31.90% in Municipality III, and 32.00% in Municipality I. 

3.6. Typological Characterization of Street Food Vendors 

The analysis of Figure 5 helped to identify two types of salespeople with different  
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Figure 4. Distribution of street food vendors according to their level of education. 

 

 
Figure 5. Typology of street food sellers in Bamako. 

 
products for sale and locations. Type I includes 154 sellers, or 48.3% of the total, 
selling meat products like fish, chicken, and beef. They come mainly from muni-
cipalities III and IV. On the other hand, Type 2 includes 51.7% of the total number 
of sellers, who sell foods with virtually no animal proteins, like Deg_Yaou, Hari-
co_Alloco_Frit, Juices, Rice, Spaguetti_Omelette, and Tjeke_Djouka. They 
mainly come from municipalities I, II, V, and VI. The difference between the 
two types of sellers is statistically significant (P < 0.001). 

https://doi.org/10.4236/fns.2024.153012


D. Dembele et al. 
 

 

DOI: 10.4236/fns.2024.153012 205 Food and Nutrition Sciences 
 

3.7. Dendrogram of Vendors’ Typology Confirmation 

Hierarchical classification analysis identified two food vendor categories (Figure 
6): the first with 154 sellers and the second with 165 sellers. Dendrogram analy-
sis confirmed the optimal number of classes. 

3.8. The Environmental State of Street Food Sales Sites 

According to the analysis of the results presented in Figure 7, it was found that  
 

 
Figure 6. Food vendor typology dendrogram. 

 

 
Figure 7. Exposure state of food vendor sites in the six municipalities of Bamako. 
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all sales sites in the six municipalities were exposed to contamination factors. 
This was due to the large proportion of open-air sales sites, 66.00%, 56.00%, 
48.90%, 44.90%, 38.30%, and 34.40% in municipalities V, VI, III, II, and IV, re-
spectively. For sites under hangars, the proportion was 63.30% in Municipality I, 
51.10% in Municipality II, and 59.40% in Municipality IV. Additionally, a sig-
nificant proportion of sites were located near gutters in the six municipalities of 
Bamako district, with the highest percentage in municipality VI (46.00%), fol-
lowed by municipality II (31.90%), municipality IV (31.30%), municipality I 
(30.60%), and municipality III (27.70%). Such sites can compromise food quality 
due to the multiplication of vectors in stagnant water, wind, and the odor that 
prevails in such areas. Also, sites near trash, disgust, toilets, and animals were at 
a high risk of contamination. 

4. Discussion 

Our study on street food sales sites in Bamako (Mali) revealed three types of 
sales sites: fixed, semi-fixed, and itinerant. The rate of fixed vendors (65%) was 
similar to a study on street food vendors in Ethiopia [12]. On the other hand, the 
frequency of semi-fixed and itinerant sellers was 30% and 4.40%, respectively, 
which are lower than the rates obtained in a 2016 study conducted in Cotonou, 
Benin [8]. This difference could be explained by our study’s methodological ap-
proach, which mainly focused on fixed sellers, enabling us to appreciate more 
factors than would have been possible with semi-fixed and itinerant sellers. 

The proportion of sellers in our study was 26.8%, 23.2%, 19.7%, 13.4%, 12.7%, 
and 4.2% in communes III, IV, I, V, II, and VI, respectively. The difference in 
the results among certain municipalities was statistically significant (P < 0.001). 
Our findings are like those reported by some authors in Accra, Ghana [3], who 
observed variability in the proportion of sellers depending on the sales location. 

A study found that women outnumbered men in street food vending in the 
Bamako district. The highest percentage of women was in Commune VI, with 
100%, followed by Communes II and III, with 95.70% and 93%, respectively. 
Commune V had 87.20% women, and Commune I had 92%. These figures are 
consistent with similar studies conducted in different African countries. For 
example, in a study conducted in Benin, Noumavo et al. [13] reported a rate of 
100% women among street food vendors. In Ghana, a study conducted in Accra 
showed that 84.30% of sellers were women [14]. In another study conducted in 
Dessie, Ethiopia, 2013-2014, 83% of street food vendors were women [15]. Simi-
larly, in South Africa, a study showed that 73.4% of street food vendors were 
women [16]. The current study provided results by municipality, which is why it 
has more data than previous studies. 

The age group of 25 - 45 years was the most common among street food ven-
dors in the six municipalities of Bamako. The highest percentage of this age 
group was found in Commune IV, with 65.60%, followed by Commune I, with 
41%, and Communes III and V, with 38.30% and 36%, respectively. These re-
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sults are like those reported in other studies, such as the study conducted in Be-
nin by Noumavo et al. [13], which found that 60.90% of street food vendors are 
aged between 25 and 45 years. In Ghana, Tuglo et al. [14] reported that 40.1%, 
32.3%, 38%, 37.1%, 38.7%, and 35.8% of street food vendors fell within the 
25-45-year age group. 

The study also found that most street food vendors in the six municipalities of 
Bamako had no formal education. The highest percentage of illiterate vendors 
was found in Commune IV at 75%, Commune I at 59.20%, Commune V at 56%, 
Commune III at 55.30%, and Commune II at 32%. Most vendors who had some 
form of education had only completed primary school. The highest percentage 
of primary school graduates was found in Commune V, with 53.20%, followed 
by Communes I, III, VI, and IV. The percentage of vendors who completed sec-
ondary school was relatively low in all municipalities, ranging from 6.10% in 
Commune I to 14.90% in Commune II. The percentage of vendors who had 
completed upper-level education was lower, ranging from 2% in Commune I 
and VI to 4.30% in Commune III. 

According to previous studies, 58.70% of street food sellers in Benin have not 
received any training, while 23.90% have primary-level training, and 17.40% 
have secondary-level training [13]. Similar results were found in other studies, 
such as Amegah et al. [17] in northern Ghana, where they reported 58.70%, 
25.20%, 14.10%, and 1.90%, respectively. Another study conducted in Benin by 
Ohim et al. [18] in Cotonou reported rates of 75%, 23.30%, 23.30%, and 1.70%, 
respectively. 

Our study evaluated food sellers’ knowledge level of good hygiene practices in 
the six municipalities of Bamako. Our results showed that most sellers were not 
trained. The rates were 93.90%, 93.60%, 95.70%, 96.90%, 85.10%, and 96% in 
municipalities I, II, III, IV, V, and VI, respectively. These rates are similar to 
previous studies that reported frequencies of 99.3% untrained food operators in 
Mali [4], 70% untrained sellers in Ethiopia [15], and 56% untrained sellers in 
Ghana [14]. 

We conducted a discriminant analysis to identify two types of sellers based on 
the food they sell. Type 1 includes meat product sellers mainly from municipali-
ties III and IV, comprising 48.3% of the total sellers. The most sold foods are fish 
and its derivatives, chicken and its derivatives, and beef and its derivatives. Type 
2 includes sellers of foods with virtually no animal proteins, mainly from muni-
cipalities I, II, V, and VI, comprising 51.7% of the total sellers. Deg_Yaou, Bean, 
Alloco Frit, Juice, Rice, Spaghetti Omelet, Tjeke, and Djouka are the best-selling 
foods in this category. The microorganisms isolated from these foods were E. co-
li, S. epidermidis, and S. saprophyticus. The hierarchical classification analysis 
also revealed the two categories of food sellers. 

The dendrogram analysis confirmed that the optimal number of classes is two. 
These proportions are like those reported in a previous study of street food ven-
dors in Accra, Ghana [3], which reported frequencies of 55% and 30.5%. Anoth-
er study in Mali showed that 2/6 rice dishes were contaminated with thermoto-
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lerant coliforms, with an average of 3.62 germs [4], and 82.40% of sales sites 
were not clean. 

We also investigated the environmental factors that could be a source of street 
food contamination. Our results showed that 66%, 56%, 48.90%, 44.90%, 
38.30%, and 34.40% of sales sites in municipalities V, VI, III, I, II, and IV were 
exposed to the open air. The proportion of sites located next to gutters was also 
significant in the six municipalities of the Bamako district, 46.00%, 31.90%, 
31.30%, 30.60%, 27.70%, and 12.80%, respectively, in municipalities VI, II, IV, I, 
III, and V. The frequency of sites under hangars was 63.30%, 59.40%, 51.10%, 
42.60%, 42%, and 34%, respectively, in municipalities I, IV, II, III, VI, and V. 
The rate of sites next to trash bins was 25.50%, 22.40%, 17%, and 6.40%, respec-
tively, in municipalities II, I, V, and III. Additionally, 10.60% of sites were next 
to toilets in municipality V. These rates are lower than those of previous studies, 
which reported frequencies of 86.80% of street food sales sites near gutters, 
23.10% next to toilets, and 80.30% next to trash cans [4]. However, the differ-
ence in sample size of the two studies could explain this discrepancy. 

5. Conclusion 

This survey aims to identify the sources of contamination of street foods in Ba-
mako and the factors that increase the risk of public health problems. The main 
risk factors are related to the environment and hygiene conditions. Once these 
factors are identified, it will be essential to identify the microorganisms that 
could potentially cause contamination after consuming street foods. 
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