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Assessment of Food Safety Knowledge, Beliefs and
Attitudes of Undergraduate Students at a Kenyan
University: Results of an Online Survey

Samuel Imathiu

Abstract — A descriptive, cross-sectional survey was
conducted using an online questionnaire to assess food safety
knowledge, beliefs and attitudes among Jomo Kenyatta
University of Agriculture and Technology undergraduate
students. A total of 329 learners consented to participate in the
study. The results revealed that overall respondents answered
46.2% of the food safety knowledge questions correctly with
similar scores across the five colleges (Agriculture and Natural
Resources 47.4%, Human Resource and Development 45.2%,
Engineering and Technology 46.7%, Health Sciences 45.4%,
and Pure and Applied Sciences 46.5%). Over 70% of
respondents seemed to have positive beliefs and attitudes in
most of the food safety beliefs and attitudes statements. A
78.7% of respondents agreed or strongly agreed that food
safety knowledge is important to them while 72.1% and 77.7%
of the respondents were willing to learn how to make their food
safe to eat, and how to prevent food poisoning from occurring
respectively. Only a small proportion (3.3%) of respondents
felt that food safety was not their responsibility. The areas of
most concern in food safety knowledge were in regard to cross-
contamination and temperature control/food preservation. The
proportions of correct responses on; “Imagine that your
electricity went off and the meat, chicken, and/or seafood in
your freezer thawed and felt warm. To prevent food poisoning,
what should you do?”, “A refrigerator has three shelves, on
which shelf do you think raw meat should be placed?” and
“What should be done if the leftovers are still not eaten
completely?” were 7.3%, 24% and 24.6% respectively. These
results show that students who participated in this study
generally had unsatisfactory food safety knowledge regardless
of their study category. There is therefore a need to offer food
safety education/training to all learners, perhaps in short
courses forms and not only on theory, but also on practical
food safety aspects to bridge the food safety information gap.

Index Terms — Food handling, food hygiene, food safety,
food safety knowledge, Kenya, university students.

I. INTRODUCTION

Foodborne illnesses, particularly those caused by
pathogenic micro-organisms continue to pose public health
challenges to both developed and developing countries,
more so, to the later than the former. These diseases, which
can be foodborne infections, foodborne intoxications or
toxicoinfections have been known to cause morbidity and
mortality at an alarming extent worldwide [1]. They have
also been reported to influence the economies of developing
and developed countries in a negative way, for example
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through loss of working hours due to disease and, often,
expensive treatments [2]. It is for this reason that most
governments have put up or are putting up measures in place
through special regulatory authorities in their countries to
protect their consumers’ health [3]. Food safety, which is
defined as the degree of confidence that food (and drinks)
will not cause an adverse effect to the consumer when it is
prepared, served and consumed according to its intended use
[4], is everyone’s responsibility. This means that strict care
to prevent pathogen contamination, survival and growth
from farm-to-fork would be sufficient to ensure provision
and consumption of safe food. For this to happen, all
practitioners along the food supply chain including farmers,
retailers, wholesalers, processors, distributors and
consumers among others should in one way or another
contribute to safe food production and provision.

A wide range of factors have been identified as
contributors to the occurrence of microbial foodborne
diseases. Published epidemiological data from various parts
of the world indicates that a significant percentage of
foodborne ailments are traceable to inadequate food
preparation and unhygienic practices in consumers’ homes
[5], often as a result of lack of food safety knowledge,
inappropriate beliefs and attitudes, and ignorance. This
includes inappropriate handling of foods by the consumers
during preparation, serving and storage [6, 7]. In the EU for
example, it was reported that 36.4% of the microbial
foodborne illnesses were caused by inappropriate food
handling practices at homes, followed by 20.6% in food
service establishments and 5.5% in schools including
kindergartens [8]. In China, 50.6% of the reported microbial
foodborne illness cases and 85.5% of the deaths were
attributed to food that was prepared at home during the year
of 2014 [9]. Several food safety studies have demonstrated
that mishandling of foods results because consumers have
little or no knowledge about appropriate safe food handling
practices [10].

According to Byrd-Bredbenner et al [11], mishandling of
food is common in some consumer groups than in others,
especially young adults. In fact Majowicz et al. [12] have
reported the youth being a unique target for food safety
training as a result of their poor knowledge in food safety. It
is not well known why certain consumer groups tend to have
riskier food handling behaviors than others. Some
researchers such as Altekruse et al. [13] hypothesized that
this kind of risky behavior may be due to lack of basic food
safety education or even lack of food handling experience
among these groups. Other hypothesized reasons include the
increasing trend in the consumption of ready-to-eat foods
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bought and consumed outside homes (consumers have no
opportunity to learn food handling and preparation) [14],
decreasing and/or non-existing food preparation and
handling classes/lessons in schools [11], and lack of
previous employment that involved food
preparation/handling and/or serving [10].

Studies in food safety knowledge, behaviors and practices
have been carried out among young adults in many parts of
the world and the findings have shown that this particular
group of consumers are engaging in food safety behaviors
that put their health and those of others at risk of microbial
foodborne illnesses [11, 10, 9, 3]. Previous studies have
reported young adults aged between 18 and 29 years, which
is generally a university age bracket, to most likely consume
unsafe foods [15] probably because they are more confident
about their food safety preparation methods and they are
more learned [16]. A study carried out in Saudi Arabia
indicated that 50% of the college students consumed raw
eggs and 34% thought that there were no risks associated
with eating cooked food kept at room temperature for a day
[17] in a study where students averaged 75% correct
answers to 15 food safety knowledge questions. Knowledge
in food safety also tends to be limited among young adults
in other countries. The mean right answers to food safety
knowledge questions among the US college students were
reported to be low (49%) [18]. Similar studies carried out in
Lebanon did not also give impressive results with the
students averaging 54% of the correct answers [19]. One of
the ways suggested to prevent and/or control microbial
foodborne illnesses is educating consumers on safe food
handling and good hygienic practices [20]. Although efforts
should be put to promote food hygiene and safety education,
very little is currently known about young adults’ food
hygiene and safety knowledge. Designing an intervention
targeted at improving food handling knowledge of young
adults, particularly in institutions of higher learning should
be based on an actual understanding of food handlers’
knowledge and experiences [9].

Currently, there is limited understanding of food safety
knowledge among young adults in Kenya, and in particular,
no food safety knowledge studies have been carried out
among university or college students. Young adults have
generally been found to have poorer food safety knowledge
compared to older adults [21]. The objective of this study
was to assess the food safety knowledge, beliefs and
attitudes of undergraduate students at Jomo Kenyatta
University of Agriculture and Technology (JKUAT) in
Kenya, including demographic factors associated with food
safety knowledge, in order to identify areas for, and groups
that may benefit from possible food safety education. This
information can be wused to develop food safety
trainings/programs for JKUAT students and possibly extend
the same to other learning institutions.

Il. MATERIALS AND METHODS

A. Design of online survey questionnaire

The questionnaire used in this study was designed in
Google forms (an application in Google Drive office suite).
The questionnaire comprised of thirty six questions grouped
into three main categories; demographic information (9
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questions), food safety knowledge (12 questions), and food
safety beliefs and attitudes (15 questions). The survey
questionnaire was developed on the basis of, and by
selecting pre-existing questions from previously validated
and used questionnaires [9]-[12]. Questions regarding
demographic information sought for information such as
age, gender, mode of study and ability to cook, among
others. The questionnaire section dealing with food safety
knowledge sought to understand respondents’ knowledge in
regard to pathogenic microorganisms, cross-contamination,
hygiene  practices, and temperature  control/food
preservation. Food safety beliefs and attitudes questions,
where attitude according to Sharif and Al-Malki [17] is “a
complex mental state involving beliefs, feelings, values and
dispositions to act in certain ways” were meant to determine
undergraduate students as food handlers’ attitude and
understanding about food safety, and prevention of
foodborne illnesses. The type and number of questions in
each category was chosen in a manner to obtain the most
relevant information sought for in this study at a respondent
time not exceeding thirty minutes. The questionnaire was
therefore pre-tested and relevant amendments made prior to
commencement of the study. In the first page of the
questionnaire, participants were provided with the details
about the study including how collected data would be used
and their right to opt out of it at any time. They were also
required to give informed consent before proceeding with
the survey. No incentives were promised or given to the
study participants upon agreeing and/or completing the
online questionnaire.

B. Study participants and questionnaire administration

Persons taking part in this study were main campus
undergraduate students at Jomo Kenyatta University of
Agriculture and Technology with a population of
approximately 20000 students spread across five colleges
(Health Sciences, Agriculture and Natural Resources,
Engineering and Technology, Human Resource and
Development, and Pure and Applied Sciences). Once the
survey design and piloting of the online survey was
complete, the investigator sought permission with the
university’s ICT directorate to have willing students
participate in the study by sending the survey in form of a
Google document link to each individual undergraduate
student’s email address. The descriptive, cross-sectional
survey was conducted between March 15 to September 6,
2018. An email reminder to the willing participant to
complete the survey was sent twice through the ICT
directorate before the end of the study.

C. Data analysis

The Google form data was exported to Microsoft Excel
2010 spreadsheet after the end of the survey. Statistical
descriptive data analysis was carried out using Microsoft
Excel 2010 and results summarized in tables and figures.

I11. RESULTS AND DISCUSSION

A. Demographic characteristics of respondents

The total number of participants whose responses were
received by the close of the survey period was 329. Most of
the respondents were aged between 20 and 22 years and
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were male (Table 1). This is not a surprising observation
because, despite the small sample size in relation to the
campus student population, most of the learners are male
and within the age bracket observed. In a study investigating
Saudi Arabian university students’ food safety concerns,
knowledge and practices, Al-Shabib et al. [3] reported
similar observations in regard to student participants’ age
and gender. The authors reported a mean age of majority of
respondents being 21.1 years and male respondents
exceeding female respondents (53.4% and 46.6%
respectively). Similar results in regard to age of university
student participants have been reported by Stratev et al. [22].
However, these authors’ findings on the proportion of
respondents’ participation in relation to gender differ with
this study’s findings. Stratev et al. [22] reported that
majority of the respondents were females (55.6%) compared
to males (44.4%). Other authors that have reported more
university female respondents than male include Hassan and
Dimassi [19], Takeda et al. [23], Ovca et al. [24] and Lazou
et al. [25]. The dissimilarities in these findings may be
attributed to differences in population composition in terms
of overall male to female population numbers which is
institution dependent.

TABLE 1: DEMOGRAPHIC CHARACTERISTICS OF STUDY RESPONDENTS TO
JKUAT FOOD SAFETY KNOWLEDGE, BELIEFS AND ATTITUDES
QUESTIONNAIRE SURVEY. FIGURES IN BRACKETS REPRESENT NUMBER OF

RESPONDENTS
Demographic characteristic

Proportion and
number of respondents

Gender % (n)
Male 65.3 (215)
Female 34.0 (112)
Other 0.6 (2)

Age
18 years or younger 2.7(9)
19 10.0 (33)
20 22.2(73)
21 22.5(74)
22 20.1 (66)
23 years or older 22.5(72)

College
Agriculture and Natural Resources 23.7 (78)
Health Sciences 10.0 (33)
Engineering and Technology 21.6 (71)
Pure and Applied Sciences 26.7 (88)
Human Resource and Development 17.9 (59)

Mode of study
Regular student 69.9 (230)
Parallel/module Il student 31.1(99)

Living arrangements
On campus 19.4 (64)
Off campus 66.3 (218)
At home 14.3 (47)

Cooking habits
At least once a day 55.6 (183)
A few times a week 27.1(89)
A few times a month 9.7 (32)
A few times a year 5.5(18)
Never 2.1(7)

Most of the survey participants, constituting slightly
above 25% of all respondents came from the School of Pure
and Applied Sciences which is among the largest at the
university. Majority of the student participants (69.9%)
pursued their programs on a regular mode of study at the
university with the remaining proportion (30.1%) studying
under parallel, otherwise referred to as module Il mode of
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study. Students pursuing their studies on regular mode are
sponsored by the government while those studying on a
parallel mode are self-sponsored. The largest proportion of
the respondents lived off campus (66.3%) while those living
on campus, and those commuting from their homes to the
university to study constituted 19.4% and 14.3% of total
number of respondents respectively. This observation is an
expected one since Kenyan universities in general admits
many students with limited accommodation facilities on
campus leaving learners with no other option other than
commuting to the university from outside. Similar findings,
though in a different study environment, have been reported
by Courtney et al. [10] who were investigating
undergraduate students’ knowledge of food safety at a
Canadian university. The authors reported that 64.8% of the
respondents lived off campus while 17.5% lived at home out
of a sample size of 480 participants.

Majority of the survey participants (99.4%) could cook
their own foods from raw materials although this ability to
cook differed with the type of food in question. Many
students may not have been preparing/cooking their own
meals before joining the university which changes
immediately they do as majority usually live away from
their families. Only a small percentage (1.8%) of those who
were capable of making their own meals could only be able
to do so while following instructions on a food label,
highlighting the importance of the food label in food
preparation and food safety practices. Over half (55.6%) of
the survey participants reported cooking their own meals at
least once in a day with just 2.1% never attempting to cook
for themselves. This relatively high number of respondents
reporting to cook for themselves irrespective of the
frequency of cooking is important in respect to food safety
knowledge and practices. If this large proportion of learners
does not adhere to food safety procedures during food
preparation, then there is the likelihood of the food they
handle presenting health risks to themselves and other
consumers, and the opposite is true. At the time of the
survey, 14% of the respondents were working or
volunteering in establishments in which food preparation
was carried out e.g. restaurants, daycare centers, nursing
homes and hospitals. Courtney et al. [10] reported that
26.7% of student survey participants in a Canadian study
either worked or volunteered in establishment in which
food preparation was carried out (hospital, retirement
homes, restaurant, deli, daycare centres, etc). Out of the
14% of the respondents who were working or volunteering,
only 15.5% of them were involved in some form of food
preparation. This group, however small it is, is critical along
the food supply chain in regard to food safety. Safe food
handling for the public, especially those at high risk such as
the elderly, the pregnant and the young children calls for
stringent adherence to food safety procedures.

B. Overall food safety knowledge of respondents

It is the responsibility of everyone, from farm-to-fork, to
ensure that the food produced does not pose any health risks
to the consumers along the supply chain. With this in mind,
it expected that along this food supply chain every
individual has at least some basic knowledge on food
hygiene and safety to prevent occurrence of foodborne
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illnesses. This knowledge is often assumed obvious,
acquired through observation and/or through learning in
some form of training from basic education to advanced
training. It is in this regard that learners at institutions of
higher learning are assumed to have some knowledge of
basic food safety knowledge.

This survey finding yielded some interesting results about
the university students in regard to food safety knowledge.
On average, the respondents answered 46.2% of the food
safety knowledge questions correctly suggesting majority’s
poor understanding of food hygiene and safety principles.
This poor understanding of basic food safety knowledge
among the learners may lead to increased risks to foodborne
illnesses, particularly because majority of them reported
being involved in some form of food preparation, especially
for themselves (Table 1). Similar studies assessing students’
food safety knowledge have been reported elsewhere. In an
investigation assessing food safety and handling knowledge
and practices of Lebanese university students, Hassan and
Dimassi [19] reported an average correct score of 53.6%
while findings in a Greek and Jordanian universities
reported an average correct score of 50% [25] and 33.9%
[26] respectively. A similar, more recent study carried out in
Sweden showed that 63.4% of student respondents correctly
answered food safety knowledge questions [27]. These
differences may be attributed to differing levels of food
safety knowledge and experiences among the sampled
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student populations from each institution.

Table 2 summarizes the proportions of learners choosing
the correct answer for a given food safety knowledge
question, and the most frequently picked wrong answer. Out
of twelve food safety knowledge questions, it is only in less
than half of them (five questions, representing 41.7% of the
questions) that an above average number of respondents got
correct i.e. Q1, Q2, Q3, Q7 and Q8 (Table 2). This indicates
a huge knowledge gap in food safety understanding among
these learners that needs to be addressed. The food safety
knowledge questions whose correct answer was most
frequently selected (92.4%) was Q1 which sought to
understand whether or not learners knew what
microorganisms were. A similar result where 96.8% of
university student respondents picked the correct answer to
a similar question was reported by Courtney et al. [10] in a
study investigating food safety knowledge of undergraduate
students at a Canadian university. This is an important basic
question where all respondents were expected to get it right
as they ought to have come across this term in their learning
journeys including at basic level education. It would be
difficult to wunderstand the deleterious effects of
microorganisms e.g. foodborne diseases (and food spoilage),
their benefits (e.g. food bioprocessing), and how to
prevent/control and/or promote their growth without first
understanding what they are as a prerequisite.

TABLE 2. PROPORTION OF JKUAT UNDERGRADUATE STUDENT PARTICIPANTS (N = 329) CHOOSING THE CORRECT ANSWER AND THE MOST COMMONLY
PICKED WRONG ANSWER TO FOOD SAFETY KNOWLEDGE QUESTIONS

Proportion of students choosing a given answer

Food safety knowledge question

Right answer %

Most frequently chosen wrong
answer

%

Small living things that are too

Poisons that can contaminate our

i isms?

Q1. What are microorganisms? small to be seen with our eyes 924 food and water 76
Q2. How should chunks of raw meat be stored? Sstléfee tlr?ftecr)nsrr:arléirrig;;fg} seal and 71.1 Store it directly in the refrigerator 12.2
\/Qvﬁer\{vsmr:aésl;gi best time to purchase frozen food At the end of shopping time 68.1 1 do not know 12.2
gg\.lvor;w?nf:allgwmg, which is the least safe way to Thaw slowly on chopping board 295 ;:f;géz cold water in sealed 301
eQaiérY\g:;tw ;?‘;Lé:g?be done if the leftovers are still not Discard them immediately 24.6 zrlmj(tj |rr; f::‘;trf)z?gliri?r: S|ltj~nmr?§glately 66.3
Q6. A refrigerator has three shelves, on which shelf
do you think raw meat should be placed? Bottom shelf 24 Top shelf 55
g?dg\é\lsr;at is the recommended temperature for 4°C 55 Don’t know 26.4
Q8. To prevent food poisoning, how often should the .
kitchen sink drain in your home be sanitized? Daily 626 Weekly 246
Q9. Which is the most hygienic way to wash your Run water, moisten hands, apply sRaL;?tgz:errhg]ﬁg;(eiz ?:;cgt?e?pfglryzo

: soap, rub hands together for 20 38.6 - 334
hands? seconds, rinse hands, dry hands seconds, rinse hands, dry hands, rub

' ' on antiseptic hand lotion

Q10. If you have a wound on the back of your hand, Yes, if you bandage the wound 144 No, you should not prepare food 395
should you prepare food for other people? and wear a glove. ' until the wound heals. '
Q11. Imagine that your electricity went off and the
meat, chicken, and/or seafood in your freezer thawed -
and felt warm. To prevent food poisoning, what Throw them away 7.3 Cook them right away 38.3
should you do?
Q12. If a family member is going to be several hours  Store it in the refrigerator and L .
late for a hot meal, how should you store the meal to reheat it when the person is ready 32.2 Store it in a warm oven until the 50.2

keep it safe until this person is ready to eat it? to eat it

person is ready to eat it

Over 60% of respondents knew; how to store chunks of
raw meat (71.1%), best time to purchase frozen foods during
shopping (68.1%) and the frequency of sanitizing kitchen
sink (66.2%) to ensure food safety. It is recommended that
frozen foods are purchased last during shopping to limit
thawing by the time the shopper gets home to curtail the
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possibility of food poisoning, especially through cross-
contamination through juice leaks. Similar results to this
study’s finding in this regard were reported by Hassan and
Dimassi [19] in a Lebanese university (60%) and Osaili et
al. [26] in a Jordanian university (74%). In respect to
frequency of kitchen sink drain sanitization, Lazou et al.
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[25] reported that 21% of respondents chose the correct
answer in a Greek study while Hassan and Dimassi [19]
reported that 52% of respondents picked the correct answer
in a Lebanese study.

Surprisingly, more than half of the respondents picked
wrong answers to seven of the twelve food safety
knowledge questions representing a proportion of 58.3%.
The worst performed was Q11 (‘Imagine that your
electricity went off and the meat, chicken, and/or seafood in
your freezer thawed and felt warm. To prevent food
poisoning, what should you do?’), where only 7.3% of
respondents selected the correct answer. In a similar
question, in contrast, 20.1% of student respondents in a
Jordan university study (n = 867) selected the correct answer
[26] while 56% of student respondents in a Canadian
university [10] and 31.6% in a Greek study [25] respectively
selected the correct answer. Only less than a third of the
respondents knew the safest way to defrost raw meat
(29.5%), handle food leftovers (24.6%), best shelf in a
refrigerator to store raw meat (24%) and the best storage
condition for hot prepared meal until it is eaten (32.2%).
This indicates respondents’ poor understanding of food
storage/preservation and temperature control. These are
definitely knowledge gaps that need to be addressed through
training. Previous studies have reported incorrect food
handling and storage among young adults [11], and results
from this study are not surprising.

The question which had most of the respondents give the
wrong answer (most frequently chosen wrong answer) was
in regard to what should be done in case leftovers were still
not eaten completely. A large number of respondents
(66.3%) thought that storing leftovers not eaten completely
should be refrigerated again immediately and reheated
before consuming. This is a wrong and risky food safety
behavior which constitutes improper handling of food
leftovers which according to USDA [28], can lead to
foodborne diseases. Fifty five percent of the participant
thought that raw meat should be stored at the top shelf of a
refrigerator which is wrong as it may lead to cross-
contamination in case there is dripping of the juices. Slightly
less than half of the respondents (45%) either did not know
the recommended refrigerator temperature or they
incorrectly selected the wrong answer. This is not a
surprising observation as previous other studies have
reported even higher proportions of survey participants not
conversant with recommended refrigeration and freezer
temperatures. For example, Ferk et al. [29] reported that
over half of respondents (52%) did not know the correct
refrigeration temperature. In similar studies in Lebanon [19],
Jordan [26] and Greece [25], authors reported only 53%,
34% and 44% of university student respondents respectively
correctly picking the correct answer. It is important to know
the refrigeration temperature as foods stored at a higher
temperature other than the recommended temperature does
not only readily spoil but can also be potentially hazardous
to the consumers.

Hand washing is an integral part of good food hygiene
and safety practices. In this study, a mere 38.6% of
respondents selected the correct hand washing procedure.
This finding is in contrast to an observation made by
Courtney et al. [10] where a larger proportion of student
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respondents (71.5%) selected the correct answer in a
Canadian study. Other studies where more student
respondents selected the correct procedure of hand washing
compared to this study findings include investigations by
Green and Knechtges [18] (55%) and Osaili et al. [26]
(51%). The most frequently selected wrong answer to this
question (33.4%) involved application of a sanitizer after
moistening hands with water. This may suggest that many
students do not know the difference between sanitizers and
soap, and/or the difference between hand washing and hand
sanitizing. This observation highlights the need to promote
good hand hygiene practices among JKUAT students, as a
link has been established between infectious diseases,
absence from class and increased hospital visits with poor
hand hygiene among university students [30]. Learners’
proper hand hygiene practices should be encouraged at the
university perhaps through hand hygiene education/training
or demonstrations to safeguard students’ health.

To a question ‘If a family member is going to be several
hours late for a hot meal, how should you store the meal to
keep it safe until this person is ready to eat it?’, only 32.2%
of the participants selected the correct answer with slightly
more than half (50.2%) picking the most frequent wrong
answer (Table 2). Similar studies in Lebanon [19], Jordan
[26] and Greece [25] reported that 29%, 50% and 28% of
university student respondents respectively knew that
cooked food, if not immediately consumed needed to be
immediately refrigerated until the person is ready to eat it.
Courtney et al. [10] reported a higher number of participants
picking the correct answer to the same question (65.7%).
These dissimilarities may be due to varying levels of food
safety knowledge, awareness and experiences among
respondents from these different universities. Over a third of
the participants (39.5%) thought that it was wrong for a
person with a wound on their hand to prepare food for other
people, which was the most frequently chosen wrong
answer. On the other hand, less than half of the participants
(44.4 %) chose the correct answer, that a person with a
wound on their hand can in fact prepare food for other
people if they bandaged the wound and wore gloves. Lazou
et al. [25] reported a lesser proportion of the respondents
(19.6%) choosing the correct answer to the same question in
a similar study in Greece. Likewise, Osaili et al. [26]
reported that only 23% of the respondents chose the correct
answer to the same question in a Jordanian university. Osaili
et al [26] investigation, however, focused on female students
only. Hands are the main vehicles of transmitting pathogenic
microorganisms to foods and presence of wounds, especially
septic ones make the situation worse since microbes readily
multiply in such sites. Bandaging and wearing gloves
creates an immediate barrier between the hand and the food
and/or any other food contact surface, reducing the
possibility of microbial food contamination.

C. Responses on food safety knowledge of five college
categories

As observed previously, the overall students” knowledge
on food safety was generally unsatisfactory across all the
five categories of learners where a similar average correct
answer score was obtained across all study categories
(Agriculture and Natural Resources 47.4%, Human
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Resource and Development 45.2%, Engineering and
Technology 46.7%, Health Sciences 45.4%, and Pure and
Applied Sciences 46.5%) (Table 3). In a similar study, Luo
et al. [31] noted that three categories of learners (nursing,
education and medical college students) in China had
inadequate food safety knowledge. It is only in four out of
twelve questions that the correct response percentages were
either 50% or above across all colleges (Table 3). These
questions were ‘What are microorganisms?’, ‘How should
chunks of raw meat be stored?’, ‘When is the best time to
purchase frozen food when shopping?’, and ‘To prevent
food poisoning, how often should the kitchen sink drain in
your home be sanitized?” On average, students in the college
of Health Sciences performed better than the rest of the
groups as they scored less than 50% (comprising 50% of
food safety knowledge questions) in fewer questions than
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the rest of the groups. The college of Human Resource and
Development performed the worst in food safety knowledge
as they recorded on average less than 50% in most of the
questions (comprising 66.7% of food safety knowledge
questions). This general observation is not surprising
because the college of Human Resource and Development
offers social science based programs and one would not
expect them to be offered any food safety related courses
which are science based. Therefore, assuming they had no
prior food safety knowledge before joining the university,
their responses in this regard are not entirely surprising. On
the contrary, learners in the college of Health Sciences are
expected to have more knowledge in food safety related
topics by the virtue of studying a health related program
bearing in mind that health and food safety is linked.

TABLE 3: CORRECT RESPONSES (%) ON FOOD SAFETY KNOWLEDGE OF THE FIVE COLLEGES OF JKUAT (N = 329).

Agriculture and Human Resource  Engineering and Health Pure and
Question Total Natural 9 9 - Applied
and Development Technology Sciences -
Resources Sciences
Q1. What are microorganisms? 924 92.3 93.2 95.8 90.9 89.8
Q2. How should chunks of raw meat be stored? 71.1 69.2 81.4 87.3 84.8 77.3
Q3. When is the best time to purchase frozen food 68.1 744 62.3 60.6 727 705
when shopping?
Q4. Of the following, which is the least safe way
to thaw raw meat? 295 38.5 18.6 25.4 24.2 32.9
Q5. What should be done if the leftovers are still 24.6 205 322 28.2 15.2 23.9
not eaten completely?
Q6. A refrigerator has three shelves, on which
shelf do you think raw meat should be placed? 24 333 237 211 152 204
;?r?dg(\g’!’?at is the recommended temperature for 55 65.4 49.2 535 576 50.0
Q8. To prevent food poisoning, how often should
the kitchen sink drain in your home be sanitized? 62.6 66.7 67.8 62.0 545 591
S;d\;\’l)hmh is the most hygienic way to wash your 386 308 04 36.6 333 466
Q10. If you have a wound on the back of your 44.4 385 39.0 465 515 48.9
hand, should you prepare food for other people?
Q11. Imagine that your electricity went off and the
meat, chicken, and/or seafood in your freezer
thawed and felt warm. To prevent food poisoning, 73 38 34 127 30 10.2
what should you do?
Q12. If a family member is going to be several
hours late for a hot meal, how should you store the
meal to keep it safe until this person is ready to eat 322 359 288 310 424 284
it?
Mean correct responses 46.2 474 45.2 46.7 454 46.5

Despite the fact that the college of Health Sciences on
average performed slightly better than other colleges (in
scoring at least 50% in more food safety questions), it is also
worth noting that it performed the worst in two questions
compared to the rest of the colleges. These questions were
‘A refrigerator has three shelves, on which shelf do you
think raw meat should be placed?’ and ‘Imagine that your
electricity went off and the meat, chicken, and/or seafood in
your freezer thawed and felt warm. To prevent food
poisoning, what should you do?’, where the correct
responses were 15.2% and 3% respectively. The
observations made in this study based on summarized data
in Table 3 is that there was no clear trend attributable to
college and food safety knowledge of learners. Responses
(right or wrong) differed with the question type and
respondents’ college category i.e. no category consistently
answered questions better or worse than others. Therefore,
when it comes to food safety education/training as a
mitigation strategy, emphasis should be paid to all the
categories of learners irrespective of which college they
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belong to. Further studies are also warranted to establish
why some colleges such as Engineering and Technology,
and Human Resource and Development outperformed the
rest of the other colleges (Health Sciences, Agriculture and
Natural Resources, and Pure and Applied Sciences) which
were expected to be more knowledgeable in food safety
knowledge in regard to some questions by virtue of the
possibility of a number respondents in the latter categories
being offered food safety related science courses.

D. Overall food
respondents

Beliefs and attitudes are vital components of food safety
that can either positively or negatively impact on practices
and behaviors of food handlers with the potential of
increasing or reducing foodborne disease incidences [32].
According to Al-Kandari et al. [33], attitude is an important
link between knowledge grasp and practices as food safety
handlers who have good food safety knowledge often
interpret it into good food safety practices if they possess

safety beliefs and attitudes of
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positive beliefs and attitudes, and contrariwise [34]. Figure 1
presents the proportion of JKUAT university students’
response to food safety beliefs and attitudes statements.
Generally, most respondents’ food safety beliefs and
attitudes seemed to positively support production, provision
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and consumption of safe food. Over 70% of respondents
seemed to have positive beliefs and attitudes in most of the
food safety beliefs and attitudes statements.

m Strongly disagree
m Disagree
Neither agree nor disagree
m Agree
m Strongly agree

Food safety beliefs and attitudes statements

Fig. 1. Proportion of JKUAT university students responses to food safety beliefs and attitudes statements (n = 329).

A relatively large number of respondents (78.7%) agreed
or strongly agreed that food safety knowledge is important
to them while 10.3% of them neither agreed nor disagreed.
In a previous study assessing the food safety knowledge of
University of Maine students, Ferk et al. [29] reported less
than half of the respondents (43%) feeling that food safety
was important to them while in a study investigating food
safety knowledge and hygiene practices among veterinary
medicine students at Trakia University in Bulgaria reported
that 95% of respondents felt that food safety knowledge was
vital to them [22]. A study by Al-Kandari et al. [33] who
were investigating food safety knowledge, attitudes and
practices of food handlers in restaurants in Kuwait reported
65% of respondents strongly agreeing that food safety
knowledge was important. The dissimilarities in these
findings may be attributed to differences in the study
populations in terms of previous trainings, experiences and
study settings e.g. Al-Kandari et al. [33] study was on
restaurant food handlers while that of Stratev et al. [22] was
carried out on university veterinary medicine students only.
Generally, one would expect a higher proportion of the
sampled population to express the importance of food safety
knowledge. Food safety knowledge is important in order to
make the correct, well informed decisions in regard to safe
food preparation/handling, storage and consumption with
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the aim of preventing foodborne illnesses. The majority of
respondents’ acceptance that food safety knowledge was
important to them may suggest their good attitudes and
practices in safe food handling. Abdul-Mutalib et al. [35]
opined that food handlers possessing good food safety
knowledge are more likely to have good food safety
attitudes and practices.

Likewise, 72.1% and 77.7% of the respondents were
willing to learn how to make their food safe to eat, and how
to prevent food poisoning from occurring respectively. This
observation is tied to the willingness to acquire food safety
knowledge. It is generally accepted that food poisoning is a
big challenge to human health in addition to affecting food
and nutrition security. Less than a quarter of the respondents
(18.3%) felt that food poisoning is not a big threat to their
health. This proportion of the respondents may be a threat to
food safety as such belief may lead to food contamination
and spread of foodborne diseases. On the contrary, 68.2% of
the respondents felt that it was a threat while 13.7% neither
agreed nor disagreed with the statement. In fact, 81.1% of
the survey participants were worried of getting food
poisoning which is probably why a relatively small number
of the respondents (4.5%) felt that they could eat whatever
they wanted without it affecting them, while, on the
contrary, 85.2% of the respondents thought otherwise.
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Change of poor food handling habits is one of the
numerous ways of ensuring food safety. A small number of
respondents (10.6%) felt that there was little they could do
to change their food preparation habits while 71.9% thought
otherwise. A 10.3% of the respondents felt that they had no
control over the food they ate while 78.4% thought to the
contrary. A tiny proportion of the respondents (3.3%)
reported that food safety was not their responsibility while
an impressive 93.3% thought on the contrary with the
remaining proportion (3.4%) neither agreeing nor
disagreeing with the statement. This is an encouraging
observation from the learners as this may mean that majority
of them are embracing the responsibility of ensuring that the
food they handle and/or consume is safe. The study revealed
that slightly less than half of respondents (48.9%) felt that
use of protective clothing (caps, masks, protective gloves
and adequate clothing) could reduce the risk of food
poisoning with the rest of respondents either disagreeing or
neither agreeing nor disagreeing with the statement. Use of
protective clothing is important to prevent food
contamination and spread of foodborne diseases. This result
shows that majority of the respondents had poor food safety
belief in this aspect. Al-Kandari et al. [33] study reported
72.9% of the respondents agreeing that use of protective
clothing is important in ensuring food safety while that of
Faour-Klingbeil et al. [36] reported 96.2% of respondents
reporting that use of protective clothing is important in
ensuring food safety. There is a clear difference between
this study’s findings and these two other research reports.
This difference may be attributed to the fact that these two
studies were carried out on food handlers in food business
establishments while this study was carried out on students
some of whom had reported that they rarely cooked for
themselves suggesting limited knowledge and practices in
safe food handling, which may have influenced their beliefs
and attitudes. On the other hand, it is expected that handlers
in a business kind of environment receive some form of safe
food handling training which can positively influence their
beliefs and practices.

Good personal hygiene is generally regarded as one of the
best ways of preventing food contamination and spread of
foodborne illnesses. In this study, 72.6% of the respondents
agreed or strongly agreed with the statement that good
personal hygiene can prevent foodborne illness while 13.6%
of the respondents disagreed with it. The remaining
proportion, 13.8% neither agreed nor disagreed. Most of the
foodborne diseases are linked to poor personal hygiene
practices of the food handlers especially in food businesses.
Slightly over a quarter of the respondents (28%) either
thought that safe food handling was not an important part of
their responsibility or were indecisive. This is a dangerous
belief because food safety is everyone’s responsibility from
the point of production to the point of consumption, end of
farm-to-form continuum (where the consumers, in this case,
the respondents are responsible).

E. Responses on food safety beliefs and attitudes of the five
college categories

Out of the five colleges, learners in Pure and Applied
Sciences constituted the majority (86.4%) of those who
agreed or strongly agreed that the knowledge of food safety
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was important to them, followed by students in Health
Sciences (84.8%), Engineering and Technology (80.3%),
Agriculture and Natural Resources (74.4%) and Human
Resource and Development (67.8%) respectively (Table 4).
A part from students in Human Resource and Development,
and Engineering, at least 70% of those from other colleges
agreed or strongly agreed to like to learn about how to keep
their foods safe to eat with the majority of the students
coming from Health Sciences (84.8%) followed by Pure and
Applied Sciences (82.9%). Learners from Human Resource
and Development had the least proportion (57.6%) of those
who agreed or strongly agreed to like to learn about how to
keep their foods safe to eat. There appears to be some
consistency among the learning categories (colleges) in
regard to these two attitude statements where those who felt
that food safety was important to them also agreeing to the
fact that they would like to learn how to keep their foods
safe in almost similar proportions. From this observation, it
can be hypothesized that persons who are more concerned
about food safety are also more willing to learn how to
continue making sure that food is safe to eat.

To the following statements; ‘I do not worry about getting
food poisoning from the food I eat’, ‘There is little I can do
to change my food preparation habits’, ‘I have no real
control over the food I eat’” and ‘Food safety is not my
responsibility’, generally, students in the Engineering and
Technology category had the highest proportion of learners
agreeing or strongly agreeing to the statements although the
proportion was not more than 15% for any of the statements.
There was no clear trend observed in responding to these
statements across the five colleges. Learners in the
Engineering and Technology category had the largest
proportion of respondents (between 57.7% and 80.3%)
agreeing or strongly agreeing to the following food safety
beliefs and attitudes statements generally; ‘I believe good
personal hygiene can prevent foodborne illness’, ‘Using
caps, masks, protective gloves and adequate clothing reduce
the risk of food poisoning’ and ‘Safe food handling is an
important part of my responsibility’. Those from Human
Resource and Development, compared to other categories,
agreed or strongly agreed with the statements the least. Just
like in previous observations, there is no clear trend
observed in responding to these statements across the five
student categories (colleges). Worth noting however, is that
only close to a third (32.2%) of Human Resource and
Development category of learners agreed or strongly agreed
that using caps, masks, protective gloves and adequate
clothing reduce the risk of food poisoning while the rest of
the categories slightly exceeded 50%. More investigations
are warranted to find out why this is the case.
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TABLE 4: SELECTED RESPONSES (%) OF THE FIVE COLLEGES OF JKUAT ON FOOD SAFETY BELIEFS AND ATTITUDE STATEMENTS (N = 329)

Agriculture and Human Engineering Health Pure and
Statement Total Natural Resource and and - Applied
Sciences -
Resources Development Technology Sciences
Knowledge about food safety is important to me
Strongly disagree 9.1 11.5 135 7.0 12.1 6.8
Disagree 1.8 0 5.1 1.4 0 0
Neither agree nor disagree 10.3 14.1 135 113 3.0 6.8
Agree 21.6 16.7 22.0 26.8 12.1 25.0
Strongly agree 57.1 57.7 45.8 53.5 72.7 61.4
I like learning about how to keep my foods safe to eat
Strongly disagree 79 3.8 15.2 2.8 12.1 4.5
Disagree 4.5 0 5.1 9.8 0 3.4
Neither agree nor disagree 155 16.7 22.0 225 3.0 9.1
Agree 28.9 28.2 27.1 26.8 39.4 28.4
Strongly agree 43.2 43.6 30.5 38.0 45.4 54.5
| do not worry about getting food poisoning from the food | eat
Strongly disagree 51.4 56.4 42.4 46.5 48.5 56.8
Disagree 30.1 29.5 32.2 26.8 36.4 29.5
Neither agree nor disagree 85 3.8 135 12.7 9.1 5.7
Agree 5.8 3.8 8.5 8.4 6.1 3.4
Strongly agree 4.2 51 3.4 5.6 0 4.5
There is little | can do to change my food preparation habits
Strongly disagree 35.9 41.0 28.8 324 27.3 42.0
Disagree 36.2 34.6 44,1 35.2 36.4 32.9
Neither agree nor disagree 17.3 14.1 22.0 21.1 21.2 125
Agree 8.8 7.7 1.7 9.8 15.1 11.4
Strongly agree 1.8 2.6 3.4 1.4 0 1.1
I have no real control over the food | ea
Strongly disagree 40.7 449 42.4 324 24.2 50.0
Disagree 37.7 33.3 42.4 40.8 48.5 31.8
Neither agree nor disagree 11.2 12.8 8.5 12.7 21.2 6.8
Agree 7.3 6.4 34 9.8 6.1 9.1
Strongly agree 3.0 2.6 3.4 4.2 0 2.3
Food safety is not my responsibility
Strongly disagree 64.7 75.6 57.6 54.9 57.6 73.9
Disagree 28.6 20.5 33.9 38.0 36.4 22.7
Neither agree nor disagree 33 26 6.8 4.2 0 23
Agree 15 1.3 1.7 14 3.0 1.1
Strongly agree 1.8 0 0 1.4 3.0 0
| believe good personal hygiene can prevent foodborne illness
Strongly disagree 9.7 115 11.9 7.0 12.1 79
Disagree 3.9 3.8 3.4 4.2 6.1 3.4
Neither agree nor disagree 13.7 16.7 20.3 15.5 12.1 5.7
Agree 222 231 18.6 28.2 18.2 20.4
Strongly agree 50.4 44.9 45.8 41.0 51.5 62.5
Using caps, masks, protective gloves and adequate clothing reduce the risk of food poisoning
Strongly disagree 12.1 19.2 135 8.4 9.1 9.1
Disagree 14.3 12.8 20.3 14.1 15.1 114
Neither agree nor disagree 24.6 20.5 33.9 19.7 21.2 27.3
Agree 27.3 24.3 23.7 39.4 30.3 21.6
Strongly agree 21.6 23.1 8.5 18.3 24.2 30.7
Safe food handling is an important part of my responsibility
Strongly disagree 9.1 115 135 7.0 9.1 5.7
Disagree 4.2 2.6 6.8 2.8 6.1 45
Neither agree nor disagree 14.6 16.7 23.7 9.8 15.1 10.2
Agree 23.7 19.2 23.7 338 27.3 18.2
Strongly agree 48.3 50.0 32.2 46.5 424 61.4

IV. CONCLUSION

Although there was a limited number of respondents in
relation to the student total population, this study has
provided an insight in regard to food safety knowledge,
beliefs and attitudes among learners that can form the basis
for further studies. The students who participated in this
study generally had unsatisfactory food safety knowledge
especially in regard to cross-contamination and temperature
control/food preservation. No respondent/learner category
(Agriculture and Natural Resources, Engineering and
Technology, Health Sciences, Pure and Applied Sciences
and, Human Resource and Development) consistently gave
correct or wrong responses to food safety and knowledge
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questions. Therefore, training or education in food safety to
improve knowledge and practices need to include all learner
categories and ought not to only focus on theory but the
practical aspects as well. The learners seemed to generally
have positive food safety beliefs and attitudes which
supports good food safety practices. This is bound to
improve further when the food safety knowledge gap is
addressed through a systematically well designed and
delivered training/education in good food safety practices.
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