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Abstract: Street food vending is a popular and essential aspect of urban food culture in many African cities,
including Meru Town, Kenya. However, concerns about food safety and hygiene have become significant public
health issues. This research aimed to investigate the factors influencing the health, food safety and hygiene practices
among Street Food Vendors (SFVs) in Meru Town, Kenya. A cross-sectional study on 344 SFVs was carried out
using structured questionnaires. The results revealed a clustering of SFVs in four locations within Meru town.
Slightly more respondents were male (50.87%) than female (49.13%). The majority of SFVs were aged between
26-35 years old (38.66%) and had completed secondary education (50.29%). On average, the vendors had been in
business for 5.13 years with an average daily income of KES 1,417.38. Age significantly (p = 0.0335) influenced the
occurrence of health issues among SFVs, with vendors aged 26-35 years being more likely to fall sick. There was a
highly significant association between education level and training on food hygiene and safety (p < 0.0001), training
on food preparation (p = 0.0119), and holding a food handlers’ certificate (p < 0.0001). Factors significantly (p < 0.01)
influencing food hygiene practices included vending location, vendors' education level, gender, age, food handler’s
health certification, and vendor mobility. Poor hygiene and food handling practices were reported that 97% of
vendors handled food with bare hands, 75.29% handled food without washing their hands and 92.44% did not wash
their hands after handling money. Targeted interventions and awareness programs to improve food hygiene and safety
among SFVs in Meru Town are needed to safeguard public health.

Keywords: Urban food culture, Public health, Street food design, Safe food, Food safety awareness

1. Introduction among SFVs have also been reported [4, 5]. Adane, Teka
[6] discovered that food handlers in food establishments
generally demonstrated better food hygiene and safety
practices compared to SFVs. Biswas, Dasgpta [7] reported
the presence of pathogens among food handlers in Chetla,
Kolkata.

Due to poor hygiene and safety practices among SFVs,
contamination of street-vended foods with microbiological
and chemical contaminants has been reported [8,
9]. Mwove, Imathiu [10] reported the presence of
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The street food industry is a significant sector in
many countries, impacting the economy and providing
accessible and convenient food options to consumers [1,
2]. However, street foods have been marked as a public
health issue in many places as they can be contaminated
with toxic chemical and microbiological pollutants [3].
Furthermore, poor food safety and hygiene practices
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Staphylococcus aureus, Salmonella and Escherichia coli
in street vended foods in Thika town, Kenya. In addition,
aflatoxin B1, lead and cadmium have been detected
in street vended foods in Kenya [11, 12]. These toxic
chemical and microbiological hazards pose significant
health risks to both SFVs and their customers. Therefore,
ensuring good food safety and hygiene practices among
SFVs is crucial to preventing foodborne illness and
safeguarding public health [13, 14].

According to the WHO [15], approximately 600 million
people fall ill from consuming contaminated food each
year, resulting in 420,000 deaths. In low- and middle-
income countries such as Kenya, unsafe food causes
billions of losses annually in productivity and medical
costs, with children under five years bearing 40% of the
foodborne disease burden, leading to 125,000 deaths
annually. In Meru town, consumers of street-vended
foods have reported health issues from consuming these
foods [16]. Thus, monitoring of SFVs is necessary to
assess the current status of food hygiene and safety
practices, identifying areas for improvement. Therefore,
the objective of this study was to determine the factors
influencing health, food safety and hygiene practices
among SFVs in Meru Town, Kenya.

2. Materials and methods

2.1 Description of the Study area

The study was conducted in Meru town, Meru County,
Kenya. Meru town is located in the eastern region of
Kenya on the northeastern slopes of Mount Kenya in
Imenti North sub-county and serves as the headquarters of
Meru County. The town is situated approximately 1,500
meters above sea level and has an equatorial highland
climate as it lies 8 km north of the equator. The town
covers an area of approximately 150 KM2. As of 2021,
it is the seventh-largest urban center in Kenya with a
population of about 240,900 residents [17].

2.2 Study design

In October 2022, a cross-sectional study was conducted
on 344 SFVs in Meru Town, Meru County, Kenya. The
study locations included all the streets that encompass
Meru Town.

2.3 Sample size and sampling procedures

The sample size for SFVs was determined using the
formula described by Kothari [18] with an estimated
population proportion of 0.5 for maximum variability and
a desired precision level of 5% at 95% confidence level.
This formula resulted in a sample size of 384.16, rounded
up to 385 SFVs. In this study, SFVs were defined as

2 | Volume 3 Issue 1, 2025

people who sell ready-to-eat foods in open areas, whether
mobile or stationary on the streets or in public places.
Simple random sampling was used to select the vendors
in this study. All SFVs were given an equal chance of
being selected for this study. For each SFV encountered,
a ballot constituting a yes or no response was cast. Those
who received a yes were approached and requested to
participate. Those who declined the interview were not
included.

2.4 Research instruments and data collection

Both a questionnaire and an observation checklist were
used for this study. The questionnaire was structured with
three sections, including socio-demographic characteristics
(6 questions), food safety aspects (7 questions) and SFV's
health (1 question). The checklist comprised three sections
covering personal hygiene practices (7 questions),
environment and vending structures hygiene practices (8
questions) and food handling practices (7 questions). The
questionnaire and the observation checklist are presented
in the supplementary materials. The instruments were
administered to 10 SFVs in Chuka Town, Tharaka Nithi
County, bordering Meru County, as part of a pilot study.
Based on the feedback received from the pilot study,
enhancements were made to refine and prepare the final
questionnaire. The interviews were conducted in person
by trained enumerators. SFVs were notified that the
interview was voluntary and thus they were free to opt
out at any time. Prior to the interview, verbal consent was
obtained and visual observations were made. The data was
mainly collected during the day between 10:00 am and
19:00 pm.

2.5 Statistical analysis

The data obtained from the questionnaires was analyzed
using the Statistical Analysis System (SAS) software, SAS
OnDemand for Academics (Version 9.4). Frequencies
and percentages of response occurrences were calculated
for the categorical data, while the numerical data was
summarized as means + standard errors. To examine the
independence between categorical variables, a Chi-square
test was employed. The T-test for independent samples
was used to compare the scores of two samples for gender
and food hygiene practice. One-way analysis of variance
was used to determine statistically significant differences
in mean income and mean duration of street food vending
between three or more independent groups. K-means
clustering analysis was performed to form SFV clusters,
which aimed to group SFVs based on their coordinates
(longitude and latitude).

The scores of Food hygiene practice were calculated
separately for three categories: personal hygiene practices
(7 points), hygiene practices in the street food vending
environment (8 points) and food handling practices (7
points). A logistic regression analysis was carried out
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to describe the relationship between the food hygiene
practice score categories and the following variables:
cluster, gender, age, education level, availability of food
handlers’ certificates and vendor mobility. SFVs with
good practices (e.g., with a clean apron) were scored 1,
while those with poor practices (e.g., without an apron or
with a dirty apron) were scored zero (0). For each SFV,
total percentage scores were calculated and categorized as
either good (> 50% - above average) or poor (< 50%). The
goal of this study was to determine the tendency of SFVs
to score well on hygiene practice. The overall evaluation
of the models was conducted using the likelihood ratio,
Wald and score tests. These tests compared the null
model (model without predictors) with the model with the
additional predictors. A significant test result (p < 0.05)
indicated that the model with the added variables fits the
data significantly better.

3. Results and discussion

3.1 Sociodemographic characteristics of SFVs

3.1.1 Study location

Table 1 shows the SFV clusters adopted in this study.
SAS was used to perform a k-means clustering analysis
on the dataset. K-means clustering is a data analysis
method for partitioning a data set into K-distinct subsets,
known as clusters. The goal of clustering is to ensure
that the objects within the same cluster are highly similar
to each other, while the objects in different clusters are
as dissimilar as possible [19]. The analysis aimed at
grouping the observations based on their longitude and
latitude coordinates. The resulting clusters showed distinct
characteristics and were statistically significant. The
clustering model achieved an overall R value of 0.76879,
suggesting that approximately 76.9% of the variance in
the data was explained by the clustering. It was found that
the highest percentage of respondents fell into Cluster
4 (40.12%), followed by Cluster 1 (26.16%), Cluster 3
(14.83%) and Cluster 2 (18.90%). The clusters identified
in this study represent areas within Meru town that are
characterized by high prevalence of street food vending
businesses. Consequently, these areas were selected as
the focal points for the analysis of SFVs in our research
within Meru town.

Table 1. Sociodemographic characteristics of SFVs

Characteristics Categories Frequency (%)
1 (0.05042417,37.64644734) 90 (26.16)
2 (0.04444073,37.65368787) 65 (18.90)
Cluster*
3 (0.05699551,37.64175151) 51(14.83)
4 (0.04611019,37.65773576) 138 (40.12)
Female 169(49.13)
Gender Male 175(50.87)
No formal education 18(5.23)
Primary education completed 125(36.34)
Education Level Secondary education completed 173(50.29)
College level 24(6.98)
University level 4(1.16)
Under 18 Years 2(0.58)
19-25 Years 53(15.41)
Age of street food 26-35 Year 133(38.66)
vendor 36-45 Years 99(28.78)
46-55 Years 43(12.5)
Above 55 Years 14(4.07)

*Categories presented as cluster number (latitude, longitude)

3.1.2 Gender, age and education level of SFVs

Table 1 shows the socio-demographic characteristics
of SFVs in Meru town. Only 344 SFVs consented to
take part in this study and their responses were recorded.
Slightly more respondents were male (50.87%) than
female (49.13%). Previous research in Kenya has
reported the predominance of male vendors in the street
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food vending business [20]. However, the results were
contrary to the findings of Gichunge, Ogachi [21] and
Letuka, Nkhebenyane [22] who reported a predominance
of female SFVs in street food vending in Ndagani, Kenya
and Maseru, Lesotho, respectively. Although cooking
is seen as the preserve for females in many African
communities [22], the street food environment is dynamic.
Thus, men are continually stepping in for the promise of
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Figure 1. Map of the study area showing the 344 SFVs as dots in respective clusters

making an income.

When considering education level, the highest
percentage of respondents had completed secondary
education (50.29%), followed by those who had completed
primary education (36.34%). The smallest percentage of
respondents had obtained university-level degree (1.16%).
Similar findings were reported by Letuka, Nkhebenyane
[22] who found that 67% of SFVs in Maseru, Lesotho had
a high school education, 24% had an elementary school
education and 5% had a tertiary education.

Looking at the age of SFVs, the largest group fell within
the age range of 26-35 years (38.66%), while the smallest
category was over 55 accounting for 4.07% and under
18 at proportion of 0.58%. These results show that the
majority of SFVs (54.07%) in this study fell within 18-
35 year range, which represents the majority of working-
age individuals [23]. Furthermore, the street food vending
business is labor-intensive, therefore, the majority of those
involved in this profession would typically fall within this
age range.
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3.1.3 Length of time in street food vending business

Regarding the length of time in business, respondents
had been in business for an average of 5.13 years, with
a range spanning 44.60 years. This is not surprising
considering that street food vending has existed in African
cities for a long time and contributes to income and
nutrition for many people around the world [24]. This
is consistent with Nirathron [25] who reported that the
duration of the vending business ranged from less than
five years to more than 21 years.

Table 2 shows the comparison between gender, age,
education and food category with the length of time
in business (years). In terms of the length of time in
business, male respondents had a higher average duration
(5.64 years) than female respondents (4.56 years).
This could be due to societal norms and gender roles,
which often place men in more permanent business
roles, while women might face more interruptions
due to family responsibilities or societal expectations.

Journal of Food, Nutrition and Diet Science



According to Jabbouri, Truong [26], gender stereotypes
and family responsibilities significantly impact women's
entrepreneurial activities and their duration in business. In
addition, Berg [27] reported that women are more likely
than men or couples to own a non-permanent businesses,
resulting in a lower average duration of street food
vending.

Respondents above 55 years old also had the highest
average duration (16.79 years), while those under 18 years
old had the lowest (0.20 years). Older respondents likely
have more experience and stability in their businesses,
whereas younger individuals are just starting out and may
still be experimenting or working temporarily, which may
explain the long duration of business among older SFVs.

Respondents with no formal education had the highest
average duration (16.87 years), while those with a
college-level degree had the lowest duration (5.06
years). This could be due to the fact that vendors with
no formal education might rely more heavily on street
vending as a stable source of income [28], while those
with higher education degree might occasionally treat it
as a temporary income source while seeking other career
opportunities.

Respondents with a plant-based food category had the
highest average duration in business (5.88 years). This
could be explained by the fact that plant-based foods often
have a constant demand due to health trends and dietary
preferences [29, 30]. Additionally, these foods typically
have a lower costs and a longer shelf life compared to
perishable animal-based products, contributing to more
sustainable and longer-lasting business operations, which
may be attractive for long-term operations.

3.1.4 Income from street food vending business

When asked about the highest daily income obtained
from street food vending, respondents reported an average
income of KES 1,417.38, with a range of KES 7,940.00.
Thus, the monthly income was KES 42,521.40. This
was higher than the findings of Karondo and Tumaini
[31] who reported that the average profits for SFVs in
Ilala Municipality in Dar Es Salaam, Tanzania was TZS
470,975 (equivalent to KES 23,639.32 — as of June 3,
2024). This is to be expected as different regions may
have varying costs of living, market sizes, consumer
spending behaviors, and economic opportunities, which
may affect the income levels of SFVs.

Table 2 shows the comparison between gender, age,
education and food category with the income earned
by vendors per day (KES). Male SFVs had a higher
average daily income (KES 1474.25) compared to
female respondents (KES 1,359.59). This disparity could
be attributed to several factors including gender roles,
access to resources and societal norms that favor men in
entrepreneurial activities [26]. For example, men may
work longer hours than women, whose responsibilities
for the family may bar them from extended work, hence
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resulting in lower income.

In terms of age, respondents above 55 years old had the
highest average daily income (KES 1564.29), while those
under 18 years old had the lowest ( KES 350.00). This is
because older vendors, who have been in business for a
longer duration of time as mentioned earlier, are likely to
have more experience, established customer bases, and
possibly more stable business practices, which contributes
to their higher income compared to younger vendors.

In terms of education, respondents with a university-
level degree had the highest average daily income (KES
3,002.00), while those with no formal education had
the lowest (KES 1236.67). A higher education often
equips individuals with better business management
skills, financial literacy, and innovative approaches,
which may lead to higher profitability. Nonetheless,
according to Otoo, Ibro [32], higher levels of education
may not significantly contribute to the success of micro-
entrepreneurs in the informal sector, so other factors may
be responsible for this outcome.

When considering the food category, respondents with
an animal-based food category had the highest average
daily income (KES 2,006.12). Vendors selling animal-
based foods tend to have higher average daily incomes
than those selling plant-based foods. This could be due to
the generally higher prices of animal-based products and
potentially higher consumer demand in certain markets.

3.2 Health issues among SFVs

The majority of respondents (71.2%) reported that
they had never fallen sick or experienced health issues
after eating food in the past month. A smaller percentage
reported that they had experienced health issues once
(11.9%), twice (11.6%) or three times (4.4%) in the
previous month. A very small proportion reported falling
sick four times (0.3%) or more than four times (0.6%)
during the same period. Previous research has reported
the presence of toxic chemical and biological infectious
elements in street vended foods in Kenya [10-12]. Since
SFVs consume the food they offer to consumers, they are
also potentially exposed to these contaminants. Blaise
[33] reported the presence of one or more fecal-orally
transmissible parasites in 45% of SFVs in Yaoundé,
Cameroon. Due to limited access to water, waste disposal
facilities, and inadequate hygiene awareness and practices
[34], vendors are thus at risk of gastrointestinal diseases
such as salmonellosis and respiratory infections including
influenza and COVID-19. This is alarming considering
the large number of consumers of street-vended foods in
Kenya and around the world.

According to the Kenya's Public Health Act (CAP 254),
food handlers are required to undergo regular medical
examinations to ensure that they are fit to serve food to
the public. However, since street food vending is not
legalized in Kenya, it is challenging to ensure compliance,
unlike established hotels that offer food. Given the
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Table 2. Length of time in business (years) and income per day (KES)

Length of time in

Characteristics Categories N Money per day (KES) business (years)
Gender Female 169 1359.59 + 1008.87" 4.56+5.99
Male 175 1474.25 + 1238.01° 5.64 £ 6.69°
19-25 Years 53 144425 + 1115.76" 2.46 £ 1.50°
26-35 Year 133 1455.36 + 1228.67° 3.35+£2.38"
Age 36-45 Years 99 1412.73 + 1098.49° 5.59 +4.78%
46-55 Years 43 1287.79 + 914.52° 8.65 + 10.54"
Above 55 Years 14 1564.29 + 1194.61° 16.79 + 13.89"
Under 18 Years 2 350.00 + 212.13° 0.20+0.14°
College level 24 2069.57 + 1393.63" 5.06+3.73°
No formal education 18 1236.67 + 1093.71° 16.87 + 16.56"
‘ Primary education 125 1133.07 + 804.30° 437 +4.74°
Education completed
Secondary education 173 1518.35 = 1195.68" 439 +4.20°
completed
University level 4 3002.00 + 2311.71° 250+ 1.91°
Animal-based 42 2006.12 + 1370.29° 453+ 4.19°
Category of food 2O an‘g‘;‘slefind plant- 71 1291.55 + 943.40° 3.58 +3.03"
Plant-based 231 1352.58 + 1111.78" 5.88 = 7.60°

significant contribution of street food vending to nutrition
and the economy, legalizing and regulating the street
food vending business in Kenya is the best solution for
enhancing public health. Although there is a bill in the
Kenyan parliament called the Street Vendors (Protection
and Livelihoods) Bill, 2022, it is yet to be deliberated
and made into law. Specific policies for the sector of
street food vending can ensure that basic facilities such
as vending locations, water, and sanitary facilities are
provided to vendors. In addition, the requirements of the
Public Health Act, such as regular medical check-ups, can
be effectively implemented if these changes are made.
The analysis showed that gender and education level
had no significant influence on whether SFVs fell sick
in the previous month. However, age was found to have
a significant impact (¥*> = 13.7084, p = 0.0335) on the
occurrence of health issues among SFVs during that
period. It was observed that the highest percentage of
vendors who reported having been sick more than once
in the previous month fell within the 26-35 age group
(6.10%). This percentage decreased slightly in the age
group of 36-45 years (6.69%), over 45 years (3.49%) and
under 25 years (0.58%). For the category of vendors who
reported falling sick only once in the previous month, the
proportion of 26-35 years old was the highest (4.65%).
This percentage decreased in the age categories of 36-45
years (3.78%), over 45 years (2.33%) and under 25 years
(1.16%). Thus, vendors aged 26-35 were more likely to
report being sick than all other categories. This is probably
because this group also had the largest number of mobile
SFVs (36.63%) compared to the other age groups. It
has been reported that mobile street food vending is a
significant risk factor for the contamination of street
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foods. This high potential for contamination poses health
risks not only to consumers of street food, but also to
the vendors themselves who often consume these foods.
Further investigation is required to explore the factors that
predispose this category of SFVs to illnesses.

3.3 Food safety aspects
3.3.1 Food safety knowledge

Table 3 shows the cross-tabulation between gender, age
and education level of SFVs and whether the vendors had
received any training on food hygiene and safety, food
preparation or had a food handlers health certificate. A
larger proportion of respondents had not received any
training on food hygiene and safety (90.70%), lacked
training on food preparation (84.88%), and did not
obtained a food handlers’ certificate (88.08%). This was
in line with earlier findings by Mwove, Imathiu [20] in
Thika Town, Kenya where they reported that 93% of
SFVs had no training in food hygiene and safety. Htway
[35] reported that 81% of SFVs in Taunggyi township,
Myanmar, had not received any food safety training.
Letuka, Nkhebenyane [22] and Werkneh, Tewelde [36]
also found comparable results that only 40% and 34.4%
of their respondents in Maseru, Lesotho and Mekelle
City, Northern Ethiopia, respectively, had been trained in
food safety. Marutha and Chelule [37] reported that 89%
of SFVs in Polokwane Central Business District, South
Africa, had received no formal training in food preparation
and therefore, they relied on personal observation to
learn. Regarding food handlers' medical check-ups,
Werkneh, Tewelde [36] reported that only 25% of the
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vendors reported that they would regularly take a medical
check-up. In addition, Mwove, Imathiu [20] reported
that 73% of SFVs in Thika Town, Kenya, did not take
regular medical checkups and thus did not have a medical
certificate for food handlers. The lack of training in food
preparation as well as food hygiene and safety is a safety
risk for street food consumers. These results highlight a
significant gap in food safety knowledge among SFVs in
Meru town due to lack of necessary training for ensuring

public health. Thus, there is a need for targeted training
programs on food handling and food hygiene and safety
for SFVs. Additionally, it would be crucial to rigorously
enforce the requirement for regular medical check-ups
on all individuals in the food sector, including SFVs as
enshrined in the Public Health Act (CAP 254) of Kenya.

Table 3. Food preparation, food safety training and the availability of food handler’s health certificate

Have you ever received

Do you have training on

Do you have a food

No Yes No Yes No Yes
Gender Female 42.73(147) 6.4(22)  40.99(141) 8.14(28) 41.86(144) 7.27(25)  49.13(169)
Male 47.97(165)  2.91(10)  43.9(151)  6.98(24) 46.22(159) 4.65(16)  50.87(175)
x=15.4355;p=10.0197 x=0.5457; p=0.4601 x=2.6143;p=0.1059
Primary
education  39.53(136) 2.03(7)  37.21(128)  4.36(15) 39.53(136)  2.03(7)  41.57(143)
and below
Education Secondary
Level education ~ 45.64(157)  4.65(16) 42.15(145) 8.14(28)  43.6(150)  6.69(23)  50.29(173)
completed
TT:;W 5.52(19) 2.62(9) 5.52(19) 2.62(9) 4.94(17) 3.2(11) 8.14(28)
x=20.6061; p <0.0001 x=28.8659; p=0.0119 x=27.0074; p <0.0001
UrgzrrSZS 13.95(48) 2.03(7) 12.79(44) 3.2(11) 13.66(47) 2.33(8) 15.99(55)
?og:dojeiileoe: 26-35 Years  33.43(115)  5.23(18)  31.69(109)  6.98(24) 34.01(117) 4.65(16)  38.66(133)
36-45 Years  27.62(95) 1.16(4) 26.16(90) 2.62(9) 25.87(89)  2.91(10)  28.78(99)
Over 45 Years  15.70(54) 0.87(3) 14.25(49) 2.32(8) 14.54(50) 2.03(7) 16.57(57)
x=7.9384; p=10.0473 x=4.7645;p=0.1899  x=0.6818; p=0.8775
Total 90.7(312) 9.3(32)  84.88(292) 15.12(52) 88.08(303) 11.92(41)  100(344)

There was a significant correlation (y= 5.4355; p =
0.0203) between gender and training on food hygiene
and safety (Table 3). Male SFVs were less likely (OR =
0.4050, 95% CI: 0.185-0.888) to have received training
on food hygiene and safety compared to females. This is
alarming considering that a large number of male SFVs
were included in this study. When males engage in street
food vending business, the training on food handling,
food hygiene and safety will be required to ensure public
health.

Chi-square tests revealed a highly significant correlation
between education level and training on food hygiene
and safety (p < 0.0001), training on food preparation (p =
0.0119), and possession of a food handlers’ certificate (p
< 0.0001). Logistic regression analysis showed that SFVs
who had completed secondary school education were more
likely (OR = 1.98, 95% CI: 0.786-5) to have received
training on food hygiene and safety compared to those
with primary education or below. Similarly, those with
tertiary education were approximately 9.17 times more
likely to have received such training compared to those
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with primary education or below (OR = 9.17, 95% CI:
3.04-27.78). Similar trends were found when comparing
the level of education and the likelihood of having
training on food preparation or having a food handlers’
certificate. SFVs who had completed secondary education
had 1.647 (OR = 1.647, 95% CI: 0.838-3.237) and 2.976
(OR =2.976, 95% CI: 1.230-7.194) times higher odds
of having training on food preparation or having a food
handlers’ certificate, respectively, as compared to those
with primary education or below. Vendors with tertiary
level education had 4.049 (OR = 4.049, 95% CI: 1.542-
10.638) and 12.500 (OR = 12.500, 95% CI: 4.255-37.037)
times higher odds of having training on food preparation
or having a food handlers’ certificate as compared to those
with primary education or below, respectively. Obviously,
educated vendors seemed to make better choices by
getting regular medical checkups so as to obtain the food
handler’s certificate. In addition, they also participated
in training on food handling. Higher levels of education
were associated with better choices related to SFV
hygiene and safety practices [38, 39]. Training on food
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hygiene and safety, as well as food handling, has potential
to enhance the quality and safety of street-vended foods.
The knowledge gained through training is critical to food
safety, as it has been shown to enhance food handlers'
understanding of proper food safety and hygiene practices
[40]. In addition, the enforcement of the public health act
(CAP 254) of Kenya, which ensures that all food handlers,
including SFVs, obtain a food handlers health certificate,
can reduce the transmission of communicable diseases.
This is because even seemingly healthy consumers may
potentially carry infectious diseases [16]. This in turn
could have a positive impact on the health of street food
consumers.

There was a significant correlation (y = 7.9384; p =
0.0473) between the age of SFVs and whether they had
received training on food hygiene and safety. Logistic
regression revealed that vendors aged 26-35 had slightly
lower odds (OR = 0.932, 95% CI: 0.362-2.396) of not
having received training compared to those aged under 25.
Vendors aged 36-45 (OR = 3.462, 95% CI: 0.955-12.556)
and those over 45 (OR = 2.625, 95% CI: 0.634-10.865)
had higher odds of not having received training compared
to those under 25. This may be attributed to factors such
as access to training, awareness, technological familiarity,
perceived need for training and economic constraints.
Whereas younger SFVs may be tech-savvy and thus
are more aware of and willing to participate in training
programs, older SFVs may prefer to rely on their personal
experiences accumulated over time instead of seeking
formal training. This reliance on experience can be due
to a lack of technological familiarity, which makes it
difficult for them to access or take advantage of training
opportunities. Additionally, economic constraints may
prevent older individuals, who often have greater family
responsibilities, from participating in such training
programs. These financial burdens and time constraints
can make it difficult for them to take time off from their
business activities to attend training sessions, even if they
recognize the potential benefits.

3.3.2 Factors considered in the choice of raw materials

About 87.50% of SFVs sourced their raw materials
from farmers' markets or farms, while 32.56% also
relied on supermarkets or shops. Additionally, 20.06%
of vendors reported that they sourced raw materials from
their own stores or farms and 1.74% obtained materials
from slaughterhouses or butcheries. Many vendors
obtained raw materials from multiple sources. Every
source of raw material comes with its safety concerns.
The raw materials may contain physical, chemical or
even microbiological hazards that pose a public health
concern. Therefore, the quality of the raw materials is a
very important determinant of the quality and safety of the
finished ready-to-eat foods [41]. The majority (70.35%) of
SFVs considered the quality attributes (freshness, colour,
flavour, texture, ripeness, size, expiry date, storage) of raw

8| Volume 3 Issue 1, 2025

materials before procurement, while a smaller proportion
(29.65%) considered price as the determining factor.
Amaami, Dominic [42] reported that 69% of respondents
in the Techiman Municipality of Ghana only considered
price before buying raw material for cooking. This was
in agreement with Omemu and Aderoju [43] who argued
that when purchasing raw materials, the quantity and
price of food were considered more than quality aspects
such as freshness and cleanliness. This suggests that the
respondents in this study were more concerned with the
quality of the final food products since the raw materials
directly impact the quality of the final product. In many
cases, ensuring high quality can lead to better consumer
satisfaction, repeat business and a better reputation, which
is crucial for long-term success and may have motivated
SFVs to seek for better-quality products. Nonetheless,
nearly a third of vendors were more concerned about the
price of the foods at the expense of their quality. This
is alarming, as it significantly increases the risk caused
by using substandard, poor-quality, and adulterated raw
materials, which can result in unsafe food. There was no
significant correlation between these choices and gender,
education or age, suggesting that the emphasis on quality
may be a common concern. This may reflect a shared
understanding of the importance of quality to food safety,
taste and overall consumer satisfaction that transcends
personal demographic characteristics.

3.3.3 Source of packaging materials

The results showed that the majority of respondents
(72.38%) reported buying their packaging materials from
shops or supermarkets (Figure 2). This suggests that most
people rely on commercially available packaging options
for their needs. These packaging materials may already be
cleaned and safe when purchased, but due to poor storage
practices on the street, they too become contaminated.
Muyanja, Nayiga [44] reported that polyethylene bags are
often contaminated by the food handlers themselves and
that pathogens may penetrate the interior surfaces of the
packaging bags during packaging due to poor handling
practices by the vendors.

On the other hand, a small percentage (1.74%) reported
using reusable utensils as a source of packaging materials.
The hygiene and safety of reusable utensils depend on
the effectiveness of cleaning and sanitization processes as
well as the way they are stored. A lack of potable water
on the street can affect the cleaning process, resulting in
contamination and potential safety and health issues.

A significant number of respondents (14.24%) reported
using packaging made from recycled materials. Other
researchers have also reported the use of recycled
materials in street vended foods [20, 44]. This is worrying,
as recycled materials may be potential carriers of toxic
substances that may be ingested during food packaging
[45].
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Figure 2. Sources of packaging materials

3.3.4 Source of water for food preparation

The main source of water for food preparation among
respondents was tap water from the municipal supply
(81.10%). Other water sources included river water
(3.20%), water vendors (0.58%), rainwater/tank (0.29%)
and well water (0.29%). Other respondents (14.53%)
indicated that they did not have access to any specific
water source for food preparation. Water determines the
quality and safety of food prepared. Therefore, portable
water must be used in food preparation. Municipal tap
water is usually treated and monitored for safety and
quality, reducing the risk of waterborne diseases. The
high reliance on municipal water suggests that most
respondents have access to a reliable and safer water
source, which is critical for food safety. However, the
alternative water sources reported in this study can vary
considerably in quality and may not be subject to the same
rigorous treatment and monitoring as municipal water. For
instance, river water and well water in particular are more
susceptible to contamination by environmental pollutants,
agricultural runoff and pathogens, which poses higher
safety risks.

3.4 Food hygiene practices
3.4.1 Personal hygiene practices

Table 4 shows the personal hygiene practices of SFVs
in Meru town. The vast majority of SEVs (97%) did not
use hand gloves while preparing or handling food. Only
a small percentage of vendors (2.91%) were found to use
hand gloves. In addition, approximately 78.78% of SFVs
did not wear a head cover, 75.29% did not wash their
hands before handling food, and the vast majority of SFVs
(92.44%) did not wash their hands after handling money.
This indicates that a significant majority of vendors
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were not adequately protecting their food from potential
contamination. Previous research has reported poor
personal hygiene practices among SFVs in Kenya [20,
21, 46, 47]. Therefore, there is a critical need for targeted
interventions to improve the personal hygiene practices
of SFVs in Meru town. Implementing comprehensive
hygiene training programs, enforcing stricter regulations,
and providing accessible hygiene resources could
significantly mitigate these risks and enhance food safety.

3.4.2 Street food vending environment

The majority of SFVs (70.64%) were found vending at
a fixed location rather than mobile (Table 4). Stationary
vendors can better control the hygiene around their
premises compared to mobile SFVs. However, the
suitability of the vending location depends largely on
the surrounding environment. Despite being stationary,
these locations may still be unsuitable for food vending
if the surrounding conditions are unhygienic or unsafe.
In this study, most vendors were located near roads
(94.48%), near gas stations (79.65%), next to sewage lines
(80.23%), or near bus stations (52.03%). These different
areas pose different, significant hazards to the food on
sale. This is even more alarming considering that some
vending locations were located near a multitude of these
potentially unsafe places.

Over half of the vendors had a dustbin (54.07%),
contributing to waste management at their locations, with
the majority of SFVs operating in relatively clean vending
environments (63.66%) and maintaining clean vending
structures (69.48%). Poor environmental hygiene practices
had been reported among SFVs [42, 47]. Unsanitary
environmental conditions further exacerbate the public
health risks associated with street food in urban settings
[33]. To ensure the safety of street-vendor food, cities can
incorporate street food vending areas in their planning
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Table 4. Personal hygiene and food handling practices and the condition of food vending environment

Characteristic No Yes Not Applicable
Does the vendor have hand gloves? 97.09(334) 2.91(10)
Does the vendor have head cover? 78.78(271) 21.22(73)
Does the vendor have a face mask? 98.55(339) 1.45(5)
Does the vendor wash hands before
. handling food? 75.29(259) 24.71(85)
Personal hygiene b b d 1 hands af
practices oes the ven lor wash hands a ter 92.44(318) 7.56(26)
handling money?
Is the vendor wearing chains, 83.72(288) 16.28(56)
bangles or earrings?
Does the vendor Eave a clean 31.1(107) 31.98(110) 36.92(127)
apron?
Vendor mobile 70.64(243) 29.36(101)
Vendor near the road 5.52(19) 94.48(325)
Vendor near gas station 79.65(274) 20.35(70)
Food vending Vendor near sewage line 80.23(276) 19.77(68)
environment Vendor near bus station 52.03(179) 47.97(165)
Vendor has a dustbin 54.07(186) 45.93(158)
Vending environment is clean 36.34(125) 63.66(219)
Vending structures are clean 30.52(105) 69.48(239)
Does the vendor wash raw
materials before cooking? 36.63(126) 29.65(102) 33.72(116)
Ready-tp—eat food and raw 23.84(82) 76.16(262)
materials are separated
' Ready-to-eat food is covered 44.48(153) 55.52(191)
Food hi‘,ndhng Food under heat while being served 41.28(142) 58.72(202)
practices . .
Food packaging materials are 48.84(168) 51.16(176)
properly covered
Food packaging materials mixed/
stored together with food 72.97251) 27.0303)
Food prepared along the street 12.5(43) 87.5(301)

and provide the necessary facilities to ensure safe food
production and promote public health. Essential facilities,
such as portable water supplies, waste collection bins,
waste disposal systems, washrooms and clean vending
environments, significantly contribute to maintaining
hygiene standards among SFVs. Such attempts have
already been made elsewhere. For instance, the “Street
306 Dokki” project in Cairo [48] and others [49].

3.4.3 Food handling practices

A majority of SFVs (36.63%) did not wash the raw
materials before cooking (Table 4). However, a significant
proportion of vendors (76.16%) made an effort to separate
ready-to-eat foods from raw materials. Additionally,
most vendors (55.52%) covered their ready-to-eat foods,
indicating a moderately high level of concern for food
hygiene. Although 51% of vendors had properly covered
the food packaging materials, 27% of vendors stored their
packaging materials together with the food, which may
contribute to contamination. Interestingly, the majority
of vendors (87.5%) prepared the food along the street,
indicating the common practice of street food preparation.
However, this raises potential concerns considering the
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location of street food vending businesses mentioned in
this study. Preparing food along the roads and near sewage
sites may result in contamination and potential public
health issues. This is even more alarming considering that
64.24% of SFVs had exposed packaging materials, which
may have implications for the hygiene and safety of the
food. Preparing and vending food in open spaces exposes
food to microorganisms and other contaminants present in
the environment, which jeopardizes food safety [37].

3.4.4 Factors influencing food hygiene practices

The overall evaluation of the three models using the
likelihood ratio test, the Wald test and the score tests
indicated a significant improvement (p < 0.0014) in the
logistic models compared to the model with no predictors.
Having ever received training on food hygiene and safety
or training on food preparation did not significantly affect
the scores on food hygiene practices. This was different
from expectations and possibly due to the fact that the
SFVs who were trained in food preparation, food hygiene
and safety did not know about their training. According
to Azanaw, Engdaw [50] in their study on food hygiene
knowledge and practices of SFVs in Gondar city, Ethiopia,
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vendors who had food hygiene training had better food
hygiene practices compared to untrained SFVs. Thus,
there is a need for training and retraining SFVs to enhance
their knowledge and practice in food hygiene and safety.

Vendors in cluster 1 to 3 were less likely (p < 0.0001) to
have a good personal hygiene score compared to vendors
in cluster 4. Cluster 4 included the farmers market and
the commercial bus stop. These were areas heavily

frequented by many people and therefore attracted more
SFVs. About 40.12% of SFVs in this study were located
in cluster 4. Furthermore, the majority of fixed SFVs
(25.29%) were located in cluster 4, which might account
for better personal hygiene practices, as fixed vendors had
significantly higher (p = 0.0006) hygiene practice scores
as shown in Figure 3.
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Figure 3. Comparison of food hygiene practice scores between fixed and mobile SFVs

Having a tertiary education degree significantly (p <
0.001) increased the odds of achieving a good score on
personal hygiene practice. Completing formal education
significantly increased the odds of getting good scores on
food vending environment (p = 0.0123) and food handling
practice (p = 0.0007), with vendors who had tertiary
education degree being 6 times and 14 times, respectively,
more likely to have a good score compared to those who
did not complete formal education, as shown in Table
5. Similar findings were reported by Mwove, Imathiu
[38] who reported that the lack of formal education can
potentially negatively impact food safety, as well as
hygiene awareness and practices.

Females SFVs were 2.16 and 1.94 times more likely
to have a good score, respectively, on food vending
environment (p = 0.0019) and food handling practice
(p = 0.0054) compared to male SFVs. In this study, as
discussed above, male SFVs were less likely (OR =
0.4050, 95% CI: 0.185-0.888) to have received training
on food hygiene and safety compared to females.
Therefore, females might have paid more attention to
cleanliness, which could lead to better scores obtained in
maintaining a good food vending environment. However,
it was contrary to the research finding by Lema, Abuhay
[51] who reported that male food handlers in Gondar,
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Northwest Ethiopia had a better food hygiene practice
than females.

Vendors aged between 26 and 45 were over 5 times
more likely (p < 0.0001) to have a good personal hygiene
score compared to vendors over 45 years old who had
significantly lower odds for a good score. Vendors
between 26-45 were more active and able to cope with the
laborious task involved in street food vending operations.
Older vendors might therefore be unable to keep up with
the hygiene requirements. In addition, older vendors
were less likely to have received training on food safety
compared to younger vendors, which may also explain
the low scores on personal hygiene practice among older
vendors.

Those without food handlers' health certificate had
significantly lower odds of getting high score (p =0.0007)
on food hygiene practices, or getting high score (p =
0.0019) on food handling practice compared to those who
had certificates. A food handlers' health certificate holder
might be more likely to realize the importance of food
hygiene and safety. This is true, since the average score
for vendors with a food handlers’ health certificate was
significantly (p < 0.01) higher in terms of food hygiene
practice as shown in Figure 4.
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Figure 4. Comparison of food hygiene practice scores between SFVs with or without food handlers’ health certificate

Table 5. The odds ratio estimates with 95% Confidence Limits for food hygiene practices score categories used in logistic regression

Personal hygiene

Food vending
environment
practice score

Food handling

score practices score

Cluster 1vs4 0.934(0.292-2.985)
2vs4 0.553(0.147-2.078)
<0.001 (<0.001-<
3vsd 0.001)
Gender Female vs Male 2.159 (1.33-3.505) 1.939 (1.218-3.088)
No formal education vs Tertiary education < 0.00& ((;) %001_<
Primary education completed vs
Tertiary education 0.541 (0.136-2.146)
. Secondary education completed vs
Education . ducati 0.236 (0.064-0.87)
level o Terc‘;lary e ucatlori .
rimary education completed vs ) .
No formal education 2.142(0.579-7.923) 1.334(0.41-4.341)
Secondary education completed vs
No formal education 3.693(1.017-13.412)  2.573(0.808-8.195)
Tertiary education vs No formal education 6.375(1.447-28.096)  14.507(2.652-79.35)
26-35 Year vs 25 Years and Below 5.117 (0.437-59.934)
Age 36-45 Years vs 25 Years and Below 5.705 (0.411-79.166)
& 46-55 Years vs 25 Years and Below 2.22 (0.096-51.11)
Above 55 Years vs 25 Years and Below < 0.001 (< 0.001-0.001)
Vendor
has food
handlers’ No vs Yes 0.132 (0.041-0.42) 0.248 (0.103-0.596)
certificate
Vendor Vendor mobile vs Vendor fixed 0.239 (0.134-0.426)
mobility

Mobile vendors were less likely (p < 0.0001) to have a
good practice score on food vending environment. Vending
from a designated location allows for a better control
over various aspects of street food vending, including the
sanitary conditions of the surrounding environment, the
personal hygiene of SFVs and their food handling practices
[38].
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Conclusion

This study revealed the significant public health concerns
associated with street food vending in Meru town. Health
issues were reported among 28.8% SFVs, with younger
vendors reporting more frequent occurrences of illnesses,
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likely due to a higher mobility and resultant exposure to
contamination. The knowledge and practices of food safety
were found to be inadequate among most vendors, with a
significant lack of training on food hygiene and safety, as
well as insufficient possession of food handlers' certificates.
The practices of personal hygiene and food handling were
suboptimal, which potentially poses significant health
issues to consumers of street-vending foods. Therefore,
there is a need for targeted training programs, stricter
enforcement of food safety regulations, and improved
access to hygiene facilities for SFVs to ensure the safety of
street-vended foods. Legalizing and regulating street food
vending, providing essential facilities and incorporating
designated vending areas into urban planning could
significantly enhance the hygiene and safety of street foods
and help mitigate the associated risks to public health.
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