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Assessment of Handling Practices of Fresh Vegetable Salads in Restaurants and Street
Vendors: A Case of Mwanza City, Tanzania

ABSTRACT

Food safety is crucial for promoting public health and economic development. Food service
establishments (FSE) provide a wide range of foods, including raw, mildand well-heat treated.
Raw or mild-heat treated foods like fresh vegetable salads, Kachumbari, are potentially risky if
not well handled. The objective of this study was to assess handling practices of operators
involved in the preparation and serving of Kachumbari in various FSE in Mwanza City,
Tanzania. A cross sectional study involving thirty food handlersfrom 10 restaurants and 20
street food vending sites was conducted. A semi-structured questionnaire and observation
checklist were used to collect data. Results indicated that 93.3% lacked formal food handling
training, and 66.7% did not prioritize clean-as-you-go practices for food safety. Moreover, 53.3%
felt that wearing clean clothes when handling food was not important, and only 26.6%
underwent annual medical checkups.Moreover, the majority of the handlers (66.7%)
demonstrated a poor understanding of food safety principles and procedures. Based on these
findings, we recommend regular trainings on best handling practices among food handlers,
coupled with inspections and supervision by relevant government authorities, to ensure that
food prepared in FSE in Mwanza City and Tanzania as a whole is safe for human consumption.
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1. INTRODUCTION

The consumption of fresh vegetables and mild-heat treated products like salads is increasing in
developing countries includingTanzania (Mir etal., 2018). Fresh and mildly heat-treated foods
are often prepared without addition of any preservatives (Kibitok and Ndoku, 2016;Mbae et al.,
2018). Fresh vegetable salads offer a healthy and balanced diet option; and areclaimed to
prevent several micronutrient deficiencies and chronic diseases such as heart diseases, cancer
and obesity (Septembre-Malaterre et al., 2018).

Fresh vegetable salads commonly known as Kachumbari in Tanzania is mainly prepared from
one or more types of vegetables, such as bell peppers, cabbages, cucumbers, carrots,
tomatoes, and onions (Mbae et al., 2018). Kachumbari could be mildly heat treated or prepared
without any heat treatment. Vegetable salads are often consumed in their raw forms;therefore,
for public safety, Kachumbari should be prepared and handled under hygienic conditions.

Kachumbariis among the foods which are categorized as ready to eat (RTE) cold foods. Cold
foods are an extremely diverse group of foods which are served and consumed while cold
(Kapeleka etal., 2020). These fresh vegetable salads are normally served with rice, roasted
meat, fried potato and/or cassava.

However, all foods including Kachumbari are subjects of contamination by their handlers during
preparation, serving and/or storage. Intentional or unintended contamination of food by handlers
may result in food borne outbreaks posing a great threat to the consumers’ health and
economies of nations (Adams and Motarjemi, 1999;0maye, 2004;Annor and Baiden, 2011).
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Approximately seventy percent (70%) of cases of diarrheal disease in developing countries are
caused by the consumption of contaminated food. Food prepared and served in large quantities
is prone to contaminationif strict hygiene and safety principles are not observed (The World
Health Organization, 2006; Ali and Immanuel, 2017). Inadequate knowledge of food hygiene
and/or negligence in safe food handling have been associated with contamination and
transmission of human pathogens worldwide (The World Health Organization, 2006).

Like in many developing countries, the majority of food service providers in Tanzania are neither
licensed nor trained in proper food handling (Ndunguru and Ndossi, 2020). Yet, they operate in
inadequately designed facilities. Ready-to-eat foods, especially vegetable salads, have high risk
of contamination because most of them are prepared in inadequate environment and handled
by people with limited knowledge on best handling practices (Ndunguru and Ndossi, 2020;
Lopes and Almeida, 2016). Studies to assess the handling practices of vegetable salads in the
Tanzanian food service industry are limited. Therefore, the objective of this study was to assess
handling practices of vegetable salads (Kachumbari) in food service establishments in Mwanza
City, Tanzania. The findings of our study could aid in enhancing the proper food handling and
sanitation practices among FSE, which may result in a decreasein food-borne illnesses
associated with the consumption of RTE foods including vegetable salads and thereby lower
treatment costs and promote economic growth.

2. MATERIALS AND METHODS
2.1. Study area

The current study was conducted in llemela and Nyamagana Municipalities in Mwanza City.
This city is positioned in the northern part of Tanzania. It is located between 1°30" and 3° south
of the Equator. Longitudinally, Mwanza is situated between 31°45’ and 34°10’ east of Green
wich. The population of this city is estimate at 1,310,754 (World Population Review, 2022). In
Tanzania, the urban settlement of Mwanza ranks second after the city of Dar es salaam. It is the
largest business centre for all the regions around Lake Victoria. Mwanza is bordered by three
regions; Geita Region, borders it to the west, Shinyanga to the south and Simiyu to the east.
While to the north it is bordered by the Lake Victoria.

2.2. Study design

The study employed a descriptive cross-sectional research design to assess the food handling
and sanitation practices associated with contamination of Kachumbari in food service
establishments in llemela and Nyamagana municipalities, Mwanza City. The two municipalities
were selected because of their high number of street food vendors and restaurants.

2.3. Sampling procedure

This study recruited thirty (n = 30) Kachumbari handlers from thirty (30) food service
establishments (FSE), of which 10 were restaurants and 20 were street food vending sites
(SFVS), using a multi-stage sampling technique. All the participants had direct contact with food
as they prepared and handled it themselves. The field period of the survey took place in April
2023.

First, simple random sampling technique was used to select four wards with a high population of
street food vendors in Mwanza City, two wards from each municipality.lgoma and Mirongo
wards in Nyamagana, as well as Kirumba and Nyakato wards in llemela, were randomly picked
from a list of wards with a high population of street vendors in Mwanza.

Thereafter, convenience sampling was used to select the thirty (30) FSE, proportionally
between SFVS and restaurants, from the four randomly chosen wards; where 20 street vending
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sites and 10 restaurants were selected for the study. Convenience sampling is appropriate for
studies on urban vending because of the difficulties in accessing urban vendors and their
unwillingness to complete surveys (Mramba, 2015). However, only FSE that prepared and
servedKachumbari wereincluded into the study.

2.4. Assessment of handling practices

Face-to-face interviews using semi-structured questionnaires (containing closed-and open-
ended questions) were used to collect socio-demographic information on food handlers
alongside information on food handlers’ knowledge of food safety and hygiene, attitudes, and
practices (Ali and Immanuel, 2017;Ansari-Lari et al., 2010). Participation by food handlers was
voluntary.

2.5. Interpretation of results

The questionnaire had mainly "yes" or "no" questions, whereas the observation checklist had
only "yes" or "no" questions. A one-point score was attributed to the correct answer on every
guestion, and a zero score was assigned to the incorrect answer. Then the overall performance
was converted to a percentage (%) by dividing the total score by the total number of questions
in a particular section. Total scores = 64% of the maximum score of “knowledge”, “attitude”, or
“practices” were considered good, while lower scores were regarded as poor (Ali and Immanuel,

2017).

The questionnaire’s questions concerning the handlers’ food safety knowledge were 14 (Table
2), while questions regarding attitudes were 7 (Table 3). On the other hand, the questions
dealing with the handlers’ food safety practices were 18 (Table 4).

2.6. Statistical analysis

The collected data were analyzed using SPSS (Version 25 for Windows, SPSS Inc., Chicago,
IL, USA). Descriptive statistics were employed to compute frequencies, means, and standard
deviations. A hierarchical cluster analysis with the furthest neighbour method and squared
Euclidean distance was employed to analyse the handling performance data. A non-parametric
test (the Mann-Whitney U test) was performed to determine the differences between the
clusters in the handling practices. The statistical significance level was set at p < 0.05.

3. RESULTS AND DISCUSSION
3.1. Socio-demographic characteristics

The study included 30 Kachumbari handlers, of whom 10 were from restaurants and 20 from
street food vending sites. The hierarchical cluster analysis (average linkage) generated a
dendrogram (Figure 1) displaying two clusters. Cluster | had 10 Kachumbari handlers from
restaurants, while cluster Il had 20 handlers from street food vending sites. This indicated that
food handling practices were more similar within individual clusters than between clusters.
Moreover, these findings suggested that the handling of food was different between restaurants
and street food vending sites. However, based on Mann-Whitney U test results, no statistically
significant (p > 0.05) difference in handling practices was observed between the two clusters
(restaurants and street food vending sites).

On the other hand, this study was predominated by male food handlers (93.3%) while only two
(6.7%) participants were females, one from each cluster (Table 1). The gender distribution in
our study was in contrast with earlier studies conducted in Tanzania, which observed that more
than 80% of handlers in FSE were women (Karondo, 2021;Marras, 2018). Nevertheless, the
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results were in line with other studies conducted in different countries that found higher
proportions of male handlers in FSE like restaurants and street food vending sites (Odonkor and
Odonkor, 2020; Loukieh et al., 2018;Bou-Mitri et al., 2018). This indicates that the ratio of males
to females in the food business depends on several factors, such as the type of food business
and the geographical area in question. On the other hand, the age of all handlers (100%) in
cluster | FSE (restaurants) ranged from 25 - 45 years old, while the majority (75.0%) of cluster Il
FSE (SFVS) were between 18 and 25 years old (Table 1). This demonstrated that Kachumbari
handlers who operated in restaurants were relatively older compared to the workers at street
food vending sites. However, none of the handlers was below 18 years old. Similarly, Nizame
et al. (2019) in Bangladesh and Karondo (2021) in Tanzania observed that the majority of food
service workers in street food businesses and restaurants are often adults aged 18 years and
older.

Further, all food handlers (100%) had attended primary school, 53.3% of whom furthered their
education to secondary school level (Table 1). The high proportions of participants with primary
and secondary education in the study could be attributed to the Tanzanian government's
initiatives to guarantee universal access to primary education through the provision of free
education in public schools from primary to secondary level, as well as to ensure that every
child goes to school (Right to Education nitiative, 2018;Ndibalema, 2019). However, in the
current study, none of the participants had a qualification higher than a secondary school
certificate. In conformity with our findings, several studies established that the vast majority of
street food handlers in various parts of the world, including Tanzania, were adults above 18
years old and had completed primary school(Karondo, 2021;Raphael and Mrema, 2017).
(Mramba, 2022)observed that 61% of the food handlers working in FSE in Mwanza City had
primary school education. According to a study by Bou-Mitri et al. (2018),60% of handlers in
Lebanese restaurants had primary level education. This suggests that street food vending is an
economic activity often dominated by people with low educational level and limited training in
food hygiene and safety. Nevertheless, education is vital to improving food safety practices in
food service establishments (Halim-lim et al., 2023).

Although, appropriate training on food safety and hygiene is key in imparting food handling
knowledge and skills to food service workers, so as to enhance their safe food handling
practices (Ledo et al., 2021), in our study only 6.7% of the participants reported to have
received formal training in food handling (Table 1). These findings are comparable with previous
studies done in other countries. Ali and Immanuel (2017) at Allahabad in India found that none
of the food handlers (0%) had attended formal training for food handling. Similarly, Al-Kandari et
al.(2019) in Kuwait reported that 58.0% of the food service workers had not participated in any
food safety training program. Odonkor and Carolyn (2020) in Ghana identified lack of training to
handlers (i.e., 63%) as the main barrier to food safety in the food establishments. Likewise,
most handlers who worked in the visited FSE (both restaurants and street food vending sites) in
Mwanza City were inadequately trained on proper food handling, which could compromise
guality and safety of food.

Additionally, in this study 70.0% of the participants had been working in the RTE food industry
for >2 years (Table 1). Likewise, Ali and Immanuel, (2017) reported that 80% of food handlers
had the experience of >2 years in this industry. Karondo, (2021) and Al-Kandari et al. (2019)
also revealed that most food handlers had been operating in the RTE food business for several
years. Food safety and handling practices improve with experience (Nyarugwe et al., 2020).
Bou-Mitri et al. (2018) observed that workers with greater food handling experience had higher
knowledge scores compared to those with lower experience. Similarly, Faour-Klingbeil et al.



(2015) recorded a positive impact of working experience on the food safety awareness among
participants operating in food establishments.

Furthermore, the current study observed that all (100) cluster | establishments (restaurants) had
business capital of TSh. 1,000,000 to 2,500,000, while 100% of the cluster Il FSE (street food
vending site) had invested between TSh. 100,000 and 500,000 (Table 1).Equally, Mramba
(2022), documented that most of the street food vendors in Mwanza invested capital ranging
between 100,000 and 500,000 Tanzanian shillings. According to the Tanzanian classification of
businesses, businesses with a capital of not more than 5 million Tanzanian Shillings (TSh) are
categorized as microenterprise(National Baseline Survey Report, 2012). Thus, all FSE in our
study fell within the microenterprise group, indicating that they could not afford to improve the
infrastructure, secure cooling facilities, or employee trained personnel. A previous study in
Dodoma reported that lack of capital hindered enforcement of food hygiene regulations such as
wearing aprons and boiling water for washing hands (Mfinanga, 2018).

Moreover, none of the cluster Il FSE (street food vending sites) was licensed or registered,
while all cluster | (restaurants) (100%, Table 1) were registered by both, Tanzania Revenue
Authority (TRA) and Healthy Municipal Council (HMC). These findings were in agreement with a
previous study in Tanzania (Marras, 2018) and Mfinanga (2018) which observed that street food
vendors operate in non-licensed premises. Lack of registration among the FSE indicates that
they operated in poorly designed facilities which could not comply with food premise registration
regulations. Handling of food in such premises may cause cross contamination with various
food safety risks.
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Figure 1. A dendrogram showing clusters by hierarchical cluster analysis on the relationship of
Kachumbari handlers with respect to their handling practices



Table 1.Socio-demographic characteristics

Variable Category Frequency (%) Total (%)
Cluster | Cluster
<18 0 (0) 0 (0) 0 (0)
Age (yrs) 18 - 25 0 (0) 15 (75.0) 15 (50.0)
25— 45 10 (100) 5 (25.5) 15 (50.0)
>45 0(0) 0 (0) 0 (0)
Male 9 (90.0) 19 (95.0) 28 (93.3)
Gender Female 1(10.0) 1(5.0) 2 (6.7)
. Married 7 (70.0) 4 (20.0) 11 (36.7)
Marital status Not married 3 (30.0) 16 (80.0) 19 (63.3)
Informal 0 (0) 0 (0) 0 (0)
Educational level Primary 3 (30.0) 11 (55.0) 14 (46.7)
Secondary 7 (70.0) 9 (45.0) 16 (53.3)
Food preparation Experience 8 (80.0) 20 (75.0) 28 (93.3)
knowledge Training 2 (20.0) 0 (25.0) 2 (6.7)
. . <1 0 (0) 4 (20.0) 4 (13.3)
Eﬁ%eirr']ecmcsf&”(;z)'z 1-2 0 (0) 5 (25.0) 5 (16.7)
>2 10 (100) 11 (55.0) 21 (70.0)
. . 1 00,000 - 500,000 0 (0) 20 (100) 20 (66.7)
Business capital (TSh.) "5, 000 10 (100) 0 (0) 10 (33.3)
Registration by Yes 10 (100) 0 (0) 10 (33.3)
relevant authorities No 0(0) 20 (100) 20 (66.7)

Key: FSE = Food Service Establishment, RTE= ready to eat, SFVS = Street Food Vending Site

3.2. Food safety knowledge of food handlers

The findings of food handlers’ food safety knowledge showed that all participants (100%)
expressed a unanimous belief in the necessity of inspecting raw materials used in salads to
ensure the quality and safety of the final product. Similarly, all participants (100%) concurred
that proper cleaning of raw materials significantly contributes to minimizing contaminants,
underscoring its importance for the safety of food (Table 2).

However, certain questions revealed areas of inadequate understanding. For example, none of
the participants (0%, Table 2) recognized the role of wearing gloves when serving salads in
reducing the risk of cross-contamination. Likewise, none of the participants (0%, Table 2)
acknowledged the necessity of wearing masks during the distribution of unwrapped food.
Furthermore, slightly more participants (53.3%, Table 2) considered that wearing clean clothing
while handling food was not necessary. Additionally, more participants (66.7%, Table 2)
regarded cleaning the food processing environment after services as not important. Overall, the
food handlers had poor food safety knowledge. Most of the participants (66.7%, Figure 2) had a
food safety knowledge score lower than 64%. However, the handlers in our study were more
knowledgeable than those operating in other places in the world (Teffo and Tabit, 2020; Ali and
Immanuel, 2017).

Table 2. Food safety knowledge of food handlers



Variable Yes N (%) No N (%)

Is covering raw materials crucial for food safety? 15 (50.0) 15 (50.0)
Does inspecting raw materials enhance product safety? 30 (100) 0 (0)
Is proper raw material cleaning essential for food safety? 30 (100) 0 (0)
Can covering vegetable salads lower contamination risk? 16 (53.3) 14 (46.7)
Does wearing gloves when serving salads prevent cross- 0 (0) 30 (100)
contamination?

Must one wear clean clothing when handling food? 14 (46.7) 16 (53.3)
Should one wear a mask when distributing unwrapped food? 0 (0) 30 (100)
Is proper handwashing vital for food safety? 30 (100) 0 (0)
Can eating/drinking while chopping salad raise contamination risk? 25 (83.3) 5 (16.7)
Can nail polish impact safety of food? 30 (100) 0 (0)
Can accessories (like rings and bracelets) carry food-borne 17 (56.7) 13 (43.3)
pathogens?

Is daily pre-service establishment cleaning crucial for food safety? 30 (100) 0 (0)
Is post-service establishment cleaning key to food safety? 10 (33.3) 20 (66.7)
Does cleaning the food storage area reduce cross-contamination? 27 (90.0) 3(10.0)

3.3. Food safetyattitudes of food handlers

Table 3 shows the food handlers’ attitudes toward food safety. All participants (100%, Table 3)
agreed that quality specifications play an important role in ensuring the safety and quality of raw
materials used in food products. However, only 36.7% of participants expressed that cutting
boards should be properly sanitized between salad preparation and handling other raw food
items. This suggests the potential for improved understanding of this crucial practice. Further,
majority (70.0%, Table 3) of participants found it unacceptable to use one cutting board for
chopping both vegetables and raw meatdue to awareness of the associated cross-
contamination risks.Most handlers (73.3%, Table 3) recognized the importance of using different
chopping boards for different types of foods to prevent cross-contamination. This awareness
underscores the significance of employing proper practices to maintain food safety.

All participants (100%, Table 3) understood that proper hand washing is a crucial practice for
reducing the risk of food contamination. A majority (70.0%, Table 3) of participants believed that
touching other things while handling food could increase the risk of contamination. On the other
hand, about (30.0%) of the handlers did not understand that keeping food at fridge temperature
(0 - 4°C) can help reduce the risk of contamination. In conformity with this, Teffo and Tabit
(2020) documented that a significant segment of participants in their study stored food at
incorrect temperature.Moreover, some previous studies observed that sufficient knowledge and
positive attitudes do not necessarily lead to good practices(Asmawi et al., 2018;Bou-Mitri et al.,
2018;Akabanda et al., 2017).

Table 3. Food safety attitudes of food handlers



Variable Yes N (%) No N (%)

Raw material quality specsnot useful for quality and safety. 0 (0) 30 (100)

No need to sanitize cutting boards between salad prep and other raw 19 (63.3) 11 (36.7)
foods.

Vegetables and raw meat can share the same chopping board. 9 (30.0%) 21 (70.0%)
Distinguishing between chopping boards is crucial. 22 (73.3) 8 (26.7)
Hand washing minimizes food contamination risk. 30 (100) 0 (0)
Handling food along with other items increases contamination risk. 21 (70.0) 9 (30.0)
Keeping food at fridge temperature (0 - 4°C) lowers contamination 21 (70.0) 9 (30.0)
risk.

3.4. Medical checkup of personnel

Majority of the food handlers (73.4%, Figure 2) did not perform any medical checkup before
being employed and after every six months. According to Tanzanian food legislation, food
handlers shall undergo medical screening at least twice every year(TBS, 2022).This implies that
food was sometimes handled by sick handlers in some of the food service establishments in
Mwanza city. Health checkup is a component of food safety in ensuring that food is not handled
by sick people (Hassan and Fweja, 2020;0donkor and Carolyn, 2020).
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Figure 2. Annual food handler medical checkup

3.5. Food safety practices of food handlers

According to the results about food handlers’ safety and hygiene practices, a relatively modest
percentage (36.7%, Table 4) of the handlers indicated that they wash their hands before
touching raw foods. This observation underscores the need for enhanced attention to proper
hand hygiene practices among a significant portion of food handlers. Conversely, a substantial
majority (83.3%, Table 4) of food handlers demonstrated that they wash their hands after



handling raw foods. This finding signifies a strong awareness of the importance of post-contact
hand washing in maintaining food safety standards.

Alarmingly, only 16.7% (Table 4) of the handlers reported that they adequately washed utensils
using soap and potable water. In line with this, Halim-lim et al. (2023)in the Maldives noted that
some food establishments did not properly wash utensils, and others left the dirty utensils inside
the sink for a long time. This result suggests the potential existence of gaps in proper utensil
cleaning practices that warrant further attention and education. Furthermore, a relatively small
proportion (20.0%, Table 4) of participants indicated that they thoroughly washed chopping
boards with soap and potable water. This finding proposes consideration of more robust
practices to ensure proper board sanitation.

The mixed storage of raw foods with ready-to-eat products results in cross-contamination
(Montville et al., 2001). Encouragingly, in our study, all participants (100%) exhibited a strong
understanding of cross-contamination prevention by confirming their commitment to separating
raw materials from ready-to-eat Kachumbari. Likewise, previous studies reported that it was vital
to separate the raw foods from the ready-to-eat foods (Halim-lim et al., 2023). However, notable
gaps were identified in temperature control practices. None of the participants reported
maintaining Kachumbari at fridge temperature, suggesting room for improvement in this critical
aspect of food safety.

Notably, none of the participants reported the use of clean, sterile gloves during the serving of
Kachumbari, and a minority (40.0%, Table 4) reported wearing clean food processing clothing
while handling food. These findings indicate potential areas for improvement in personal
protective equipment (PPE) usage. In terms of chopping board practices, only a small
percentage (10.0%) of participants reported using boards of different colors, commonly
employed to prevent cross-contamination. A moderate proportion (43.3%, Table 4) of
participants reported sanitizing chopping boards when transitioning between cutting different
products, signifying a partial awareness of this practice.

The scores for washing utensils using soap and potable water as well as properly washing
hands before touching food were lower than in the previous works (Al-Shabib et al., 2016;
Abdul-Mutalib et al., 2012). Poor hygiene, unsafe practices, and improper handling of food are
the main causes of foodborne illnesses. Hence, food handling needs proper hand washing at
every step of preparing food, especially before handling the food, after touching raw food
material and any other contaminated surfaces or materials, as well as after using toilets(Souza
et al., 2018).

Overall, in this study, the food safety practice level of the food handlers was poor, with 86.7% of
the participants not practicing recommended hygienic and safety standards (Figure 3).
Conversely, some previous studies documented high levels of good food safety practices in
FSE, such as restaurants, cafeterias, and stationary street food vendors (Asmawi et al.,
2018;Souza et al., 2018; Bou-Mitri et al.,, 2018).However, in conformity with our findings, a
number of earlier studies showed comparable degrees of poor hygiene practices among food
handlers(Salhadi et al., 2017). This inconsistency in food safety practice level might be due to
differences in the study tools used, geographical area, and sociodemographic characteristics.



Table 4. Food safety practices of food handlers

Variable Yes N (%) No N (%)
Do you properly wash your hands before touching raw foods? 11(36.7) 19 (63.3)
Do you properly wash your hands after touching raw food? 25(83.3) 5(16.7)
Do you properly wash utensils by soap and potable water? 5(16.7) 25 (83.3)
Do you wear nail polish while handling Kachumbari? 0 (0) 30 (100)
Do you thoroughly wash the chopping board with soap and 6(20.0) 24 (80.0)
potable water?
Do you eat while preparing Kachumbari? 1(3.3) 29 (96.7)
Do you separate raw materials from ready-to-eat Kachumbari? 30 (100) 0 (0)
Do you keep Kachumbari at fridge temperature (0 - 4°C)? 0 (0) 30 (100)
Do you keep Kachumbari at ambient temperature? 30(100) 0(0)
Do you cover the Kachumbari container or plate after 10(33.3) 20 (66.7)
preparation?
Do you properly clean your tables after each meal? 21 (70.0) 9 (30.0)
Do you wear clean, sterile gloves when serving Kachumbari? 0 (0) 30 (100)
Do you wear clean protective clothing? 12 (40.0) 18 (60.0)
Do you use chopping boards of different colors? 3(10.0) 27 (90.0)
Do you sanitize chopping boards when switching to another 13 (43.3) 17 (56.7)
product?
Do you have a special storage room for raw materials? 6 (20.0) 24 (80.0)
Do you chop vegetables on the same board used to chop raw 5 (16.7) 25 (83.3)
meat?
Do you mix leftovers Kachumbari with fresh Kachumbari? 0 (0) 30 (100)
Knowledge &= =2 66.7%
33.3%
= Poor Good
Attitudes ==
60%
Practices
86.7%
13.3%
0 20 40 60 80 100

Percentage score

Figure 3. Food handlers’ level of food hygiene and safety knowledge, attitudes and practices
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3.6. Hygiene and safety of food processing environment

The surveyedFSE had no access to potable water (96.7%, Table 5).Although thermal or
chemical treatment of water is an important step towards ensuring food safety (Ehuwa et al.,
2021; Jarvis et al., 2016), very few FSE (13.3%, Table 5) used boiled or treated water for salad
preparation. This practice creates opportunities of contamination with various food safety
hazards.

According to Tanzanian food law, all FSE should have clean and well-furnished toilets(TBS,
2022). However, a significant proportion (43.3%)of the FSEhad no toilets (Table 5) as several
were street vendors. Further, 30% of the FSE lacked the handwashing facilities. Legesse et al.
(2017) recorded similar findings that indicated lack of basic sanitation facilities like toilets, hand
washing facilities, potable water, and waste disposal facilities in several food establishments in
Arba Minch Town, Ethiopia. Nevertheless, the availability of sanitary facilities is a pre-requisite
intended to minimize, control, and/or prevent food contamination and disease spread(Garcia et
al., 2019). Equally, hand hygiene is crucial in preventing the transmission of pathogens during
food handling, and having a dedicated hand washing facility is a positive food safety
indicator(Souza et al., 2018).

Additionally, in this study, the majority of FSE (66.7%, Table 5), used the same chopping board
for all products, which raises concerns as it can lead to cross-contamination between different
food items, compromising food safety. Likewise, Ncube et al. (2020) observed high levels of
food contamination and poisoning in food establishments, which were associated with the use of
unhygienic food chopping boards.

Furthermore, proper waste management is essential to maintain cleanliness and prevent the
growth of harmful microorganisms(Kumwenda, 2019). However, only 20.0% of the FSE (Table
5) had sufficient waste disposal facilities such as waste bins with a lid. A secure lid helps
prevent pests and insects from accessing the waste, reducing the risk of contamination.Thus,
the use of inadequate waste disposal facilities in most FSE suggests high risk contamination
and cross-contamination in their foods.

About 26.7% (Table 5) of the establishments were reported to be dusty. The presence of
unwanted materials such as dust and particles during the processing and preparation of food
can be a source of pathogenic organisms (Kamboj et al., 2020). Therefore, the presence of dust
in some of the establishments is an indication of poor food safety and quality.

Furthermore, a small percentageof establishments were located near damping sites (6.7%),
sewerage systems (10.0%), or waterlogging places (13.3%)(Table 5). Additionally, a few
establishments had a bad smell (3.3%) and/or pets (26.7%), Table 5. Some previous studies
also reported that pets and pests like rodents were present in FSE(Alimi, 2016). Of note, all
domestic, wild, and pets animals are reservoirs of some pathogenic organisms, such as
Salmonellaspp.(Ehuwa et al., 2021; Simpson et al., 2018). Thus, the presence of pests in a
handful of the FSE in the current study rises food safety concerns. This suggests that there is a
significant need for improvement in hygiene practices in the majority of the establishments
studied.
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Table 5.Hygiene and safety of food processing environment

Variable Yes (%) No (%)
Potable water available 1(3.3) 29 (96.7)
Boil water for salad preparation 4(13.3) 26 (86.7)
Toilets available 17 (56.7) 13 (43.3)
Thetoilets are clean 16 (53.3) 14 (46.7)
Ahand washing facility available 21 (70.0) 9 (30.0)
A clean knife used to chop salads 26 (86.7) 4 (13.3)
Use the same knife to chop other products 18 (60.0) 12 (40.0)
Thoroughly clean the knife before and after chopping products 22 (73.3) 8 (26.7)
The knife is made of stainless steel 30 (100) 0 (0)
The knife has rust 30 (100) 0 (0)

A functioning refrigerator is available for storing Kachumbari 0 (0) 30 (100)
A cool box is available and used to store Kachumbari 0 (0) 30 (100)
A waste disposal facility is available 29 (96.7) 1(3.3)
The waste disposal facility is lid type and sufficient 6 (20) 24 (80)
The establishment is located near the damping site 2(6.7) 28 (93.3)
The establishment is located near sewerage system 3(10.0) 27 (90.0)
The establishment is located near the water logging place 4(13.3) 26 (86.7)
The place is dusty 8 (26.7) 22 (73.3)
The place has bad smell 1(3.3) 29 (96.7)
Pets (such as cats or dogs) are present in the establishment 8 (26.7) 22 (73.3)

4. CONCLUSION

The current handling practices of players in food service business in Mwanza City do not
guarantee quality and safety of Kachumbari, a mild heat-treated product. Lack of trained
handlers on best food handling practices indicate that the product is most likely contaminated.
Moreover, preparation in advance accompanied with a long duration before serving increase
risk of pathogen growth. In addition, inadequate facilities and equipment to ensure hygiene raise
even more concerns on the safety of products handled in such environment. If the quality and
safety of vegetable salads especially in tropical settings, the players should observe hygienic
handling and adopt refrigeration storage. As compared to well-treated products, mild heat
products are risk to contamination and growth of pathogens if best handling practices are not
observed. Regardless, the potential risk to contamination, such product is preferred by
consumers. Therefore, strategies to ensure safety of the product are essential at all levels. The
food control authorities should monitor such establishment to ensure that they observe food
hygiene regulations. The players need also to be trained on handling practices to maintain
guality and safety across the chain.
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