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Background. Since the dawn of human history, foodborne diseases have been a problem for all societies, and it is an increasing
public health issue worldwide. The objective of this study is to examine knowledge, practice, and attitude in food safety among
college students in the city Gondar, northwest Ethiopia. Methods. A cross-sectional study was conducted among 430 randomly
selected college students in Gondar City, northwest Ethiopia, from October 8 to November 30, 2019. The data was gathered
through a self-administered questionnaire. The collected data were checked for completeness, coded manually, and entered into
Epi Info version 7, then exported to SPSS version 26 for more data checking, cleaning, and analysis. One-way ANOVA was
done for examining sociodemographic variable association with KAP, and Pearson correlation analysis was conducted to
measure the association among food safety knowledge, attitude, and practice scores. The p value < 0.05 was considered
statistically significant for both tests. Results. The number of females was higher among the study participants (65.5%). The
mean age of participates was 21:1 ± 9:14 (SD) years. The higher percentage (45.7%) of the participants were students in the
second year. The overall scores of the food safety knowledge, attitude, and practices of the respondents were 35.7% (good),
38.0% (good), and 29.1% (positive), respectively. Participants with differences in gender, year of study, and food safety training
had a substantial variation in overall food safety knowledge (p value < 0.05). The findings have clearly shown that knowledge of
food safety does not directly affect the attitude towards food safety (p value > 0.05). On the other hand, overall food safety
practice differed in terms of sex, year of schooling, and knowledge of food safety (p value < 0.05) among participants. Training
and knowledge score had significant correlation among respondents (p value < 0.05). Conclusion. This study revealed that the
overall knowledge, practices, and attitude towards food safety among college students were very low. There was a significant
association between knowledge and practice while food safety practices were independent with an attitude among the students.
Such results indicated that there could be problems with foodborne diseases. Therefore, the findings of this study proposed that
strength should be done to improve the existing food safety knowledge, practice, and attitude in college students in addition to
their normal education.

1. Background

Since the dawn of human history, foodborne diseases (FBD)
have been a problem for all societies and are a growing public
health issue worldwide [1–3]. Foodborne illnesses are serious
and persistent issues that lead to extreme morbidity and
often death [4, 5]. Millions of people are expected to become
ill each year, and thousands of them die after eating contam-
inated food due to poor food handling [6]. About half of the
global foodborne disease burden is accounted for by diar-

rhoeal diseases, causing 550 million people to get sick and
230,000 deaths every year [6]. In 2010, the burden of
foodborne diseases was 33 million safe years lost (DALY),
600 million foodborne diseases, and 420,000 deaths, of which
foodborne diseases were diarrhoeal [5].

In less developed countries, however, the occurrence of
foodborne disease is more prevalent due to decreased sanita-
tion, lack of clean drinking water, polluted inadequate food
storage facilities, and lack of food safety education [7].
Despite several studies and action plans in the field of food
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protection, in nondeveloped countries, more than 91 million
people are affected by foodborne diseases [8]. Real epidemio-
logical data on foodborne diseases, however, continue to be
scarce, especially in these countries, including Ethiopia [9].
Since the problem of foodborne diseases is universal, it
therefore requires the cooperation, funding, understanding,
and promises of all stakeholders from different governments
and policy makers. The responsiveness and teaching of food
safety in the populations should be emphasized and pro-
moted [10]. Food handlers and consumers are essential
components of foodborne disease outbreaks due to food mis-
handling by planning, processing, and storage [11]. Nonethe-
less, there are various factors affecting the rate of foodborne
diseases in unindustrialized nations that can lead to a
reduced occurrence of these diseases adequately addressed
[12]. The knowledge, attitude, and practice of food handlers
towards food safety are factors in sustenance poisoning [13].

Outbreaks of foodborne diseases occur at home and at
group social gatherings [10]. The lack of knowledge of food
safety, decreased personal hygiene, improper handling of
food, and household preparation in developing countries
serve as main contributors to outbreaks of foodborne dis-
eases due to contamination of raw food with processed food
[14]. Household preparations, in due course, play an impor-
tant role in foodborne illnesses [15].

Therefore, recognizing the food safety knowledge, atti-
tudes, and practices of food handlers is critical in finding
ways to minimize the risk of foodborne diseases [16, 17].
Food safety education is supportive for young people because
it would be appropriate to establish positive attitudes and
good knowledge and practices to increase current food safety
issues [18]. And there is a critical need to examine the knowl-
edge, attitude, and practice of undergraduate students on
food safety in their potential roles for a healthier generation
[15]. Several studies have also recorded low food safety
awareness and practice among students in higher education
institutions [15, 19–21]. Scholars suggested that more KAP
studies on food poisoning are needed for various target resi-
dents, particularly in less developed countries [22]. Neverthe-
less, most food safety studies in Ethiopia have been carried
out in public food establishments [23–28] but have not car-
ried out knowledge, attitudes, and practices among students
of the higher education class. The importance of this research
is enhanced by all the above and other issues. Therefore, the
main objective of this study was to study the level of knowl-
edge, practice, and attitude among college students in
Gondar city, northwest Ethiopia.

2. Method

2.1. Study Design, Period, and Setting. A cross-sectional study
was carried out from 8 October until 30 November 2019 in
two randomly selected college students, in Gondar City.
Gondar City is located in Central Gondar Zone, northwest
Amhara region, Ethiopia. It is located at 748 km from Addis
Ababa (the capital city of Ethiopia) and 180 km from the cap-
ital of the Amhara region, Bahir Dar district. There are four
public colleges in Gondar City with different disciplines.

2.2. Sample Size Determination and Sampling Strategy. The
sample size was calculated based on the assumption of a
50% proportion (p) (because there is no similar study in the
study area), 5% estimated margins of error (d), and 95% con-
fidence interval (Zα/2) and 12% dropout: n = ðZa/2Þ2Pð1 −
PÞ/d2, n = ð 1:96Þ20:50ð1 − 0:50Þ /0:052, n = 384 + 46 = 430.

Then, for the analysis, the final sample size required was
430. Two schools were selected using lottery methods from
four public colleges. The number of students needed in each
year was equivalently calculated by sample size calculation on
the basis of the number of students before the representative
sample was touched. Then, research participants were chosen
by means of stratified random sampling by selecting the four
student groups based on the year of study. Students involved
in this research were chosen from those who were studying in
various departments from 1st to 4th years.

2.3. Data Collection Tools and Procedures. In order to evalu-
ate the food safety knowledge, attitude, and food practices of
college students in Gondar city, a questionnaire was devel-
oped. A self-administered organized survey containing four
investigation subsections was designed by investigators.
Sociodemographic characteristics such as gender, age, mari-
tal status, department, year of study, resident, family size,
monthly income, and number of educated families were the
first section. The second subsection of the questionnaire
includes 10 questions about the knowledge of students in
the field of food safety. This was replied yes/no and do not
know, by multiple choices. The answers were registered as
one for correct responses and zero for incorrect responses/do
not know responses [29]. Based on Bloom’s cut-off points,
the KAP among study participants was grouped into three
levels, 80.0%-100.0%, 60.0–79.9%, and <60.0% [23, 30]. The
knowledge records were then divided into three statuses: 8-
10 scores good, 6-7 scores fair, and 0-5 scores poor. The third
portion of the questionnaire consisted of 20 questions about
the participants’ food safety practices. Questions were used to
calculate the 5-point Likert scale in practice with choices
from “never” to “always,” but the scale was reversed for the
negative statements during recod. Total practice data was
graded as good for 80 to 100 points, moderate for 60 to 79
scores, and poor for less than 60 scores. The fourth subsec-
tion was questioned for an attitude regarding food safety.
Thirteen questions with five-response choices from “strongly
disagree” to “strongly agree” were used to ask these concerns.
Questions in derogatory sentences reversed the order of the
ratings. The responses were categorized into three levels,
such as 52-65 positive attitude, 39-51 neutral attitude, and
<39 negative in food safety attitude. The questionnaire also
includes an introductory part that explains the study’s pur-
pose, the voluntarism of participants, and the time needed
to complete the study.

2.4. Data Quality Management. The questionnaires were
constructed by reviewing previous comparable research [19,
31–34]. To gain content validity, the questionnaire was first
prepared in English and then translated into Amharic (local
language) and back to English. In order to determine its sim-
plicity, the appropriateness of the language, and the average
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time needed for completion, the 22 questionnaires were pre-
tested at the earliest. The reliability test was tested for all
knowledge, attitude and practice, questions, and values using
Cronbach’s alpha 0.73, 0.85, and 0.71, respectively. These
results showed that all the items were internally consistent
and reliable [25]. Data gained from the pretest were not
incorporated in the last analysis. Depending on the pretest,
essential adjustments of the questionnaire were recognized
and addressed through expert consultation. The question-
naire took nearly 20 minutes to finish. The supervisors
assured data quality through close monitoring during
collection, checking each of the completed questionnaires
regularly, and refilling out those questionnaires that were
not completed. Researchers engaged in supervising, data
cleaning, entry, analysis, and writing up.

2.5. Data Collection. The survey protocol, questionnaire, and
informed agreement were revised and accepted by the Review
Committee of the Department of Environmental and Occu-
pational Health and Safety (Ref. No. EOHS/174/2019).
Before collecting the data, a letter was issued for school deans
clarifying the objectives and for asking their cooperation in
doing so. Enrolment for the survey was through the help of
assigned students and teachers. These individuals distributed
questionnaire to individuals who were involved in joining the
study. Before starting the data collection, study participants
were asked for verbal consent and expressed that they can
be left to participate in this study. This means that all study
participants were included with their willingness. Then sur-
veys were done and collected before class, when there is no
class, during break time, and after class immediately as the
teachers ended their period. Students who did not volunteer
to participate were excluded from this study.

2.6. Data Processing and Analysis. Data obtained during the
survey were coded, entered into Epi Info version 7, and ana-
lyzed in SPSS (Statistical Package for the Social Sciences)
software version 26.0. Descriptive (frequency, standard
deviation, median, and mean) statistics were used to report
results from the study. One-way ANOVA was done for
examining sociodemographic variables with KAP, and
Pearson correlation analysis was conducted to measure the
association among food safety knowledge, attitude, and
practice scores. For all analyses, p value < 0.05 was consid-
ered statistically significant.

3. Results

3.1. Sociodemographic Characteristics of the Participants. A
total of 430 students included in this study have a response
rate of 99.77% (429/430). Females were the largest number
(65.5%) among the total participants, while 34.5%
(148/429) were males. The mean age was 21:1 ± 9:14 (SD)
years, and 42.0% of the respondents were less than 19 years.
The majority (90.4%) of respondents were unmarried, and
two hundred seventy-two (63.4%) came from urban resi-
dents. The higher proportion of participants (45.7%) were
second-year students (Table 1).

3.2. Food Safety Knowledge of the Participants. From 10
knowledge-related questions, 153 (35.7%) of the study partic-
ipants answered more than 80%, 28.2% from 60%-79.9%,
and 36.1% less than 60%, which showed that the majority
of the study participants had a low level of knowledge in food
safety. In the current report, 71.3% of participants recognized
cross-contamination by the interaction between cooked and
noncooked foods in food safety activities, but only 42.4% of
respondents knew that using the same knife to cut vegetables
and meat exposed them to foodborne diseases. Most of the
students in this study battled over the forms in which food
safety was maintained, such as wearing a glove to avoid food
contamination (63.2%) and regular washing of food contact
surfaces to prevent food contamination (84.6%). The correct
way to wash hands is practiced by just a few study partici-
pants (29.6%). The majority (94.9%) of respondents had
knowledge about the temperature danger zone for food con-
tamination. Respondents had good knowledge of contami-
nated food detection, with 83.4% reporting that sensory
organs could not be used to detect food contamination
(Table 2).

3.3. Practices towards Food Safety. Out of 100, the overall
score was for food safety practice. Thirty point eight percent
(132/429) had good, 39.6% moderate, and 29.6% poor prac-
tice in food safety. In these graduate students’ evaluation of
food safety procedures, only 32.6% recorded that they always
wash their hands with soap and water before handling and
preparing the food. More than half (52.9%) of respondents
never used a thermometer to assess whether or not the food
was cooked thoroughly. Just a few (14.2%) use thermometers
to calculate the refrigerator temperature. One hundred
thirty-three (31.0%) of the participants in the study always
verify the selling and use of food materials by dates (Table 3).

3.4. Attitude in Food Safety. Among the study participants,
29.1% have positive, 37.3% neutral, and 33.6% negative atti-
tude in food safety. One-fourth (25.0%) of respondents
accepted that covering the mouth and nose while coughing
and sneezing would avoid food contamination. Participants
also decided (35.4%) that individuals with abrasions or cuts
on their hands should not touch ready food. One hundred
thirty-one (30.7%) of the respondents disagreed that touch-
ing food barehanded contributes to the contamination of
food. In addition, more than half of the study subjects
(54.1%) disagreed that it is necessary to maintain personal
hygiene during food preparation to control foodborne dis-
eases. About 50.8% of respondents had a good outlook about
pathogens contaminating food with long and painted finger-
nails (Table 4).

3.5. Association between Sociodemographic Variables and
KAP of Study Participants. Analysis using one-way ANOVA
revealed that there was statistically significant variation when
comparing the practice of respondents with their sex. The
ANOVA test showed that concerning practice towards food
safety, there is a statistically significant difference among
their year of education. And also there was a significant
difference among participants in their overall food safety
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knowledge and practice with the year of study (p value =
0.010) and (p value = 0.002), respectively. The other way of
comparison was participants’ KAP and their department.

However, here, only knowledge showed the variation (p value
= 0.009) regarding the participant department. One-way
ANOVA showed that there was a statistically substantial

Table 2: Knowledge in food safety among participants.

No. Information concerned with food safety
Incorrect Correct
N (%) N (%)

(1) Uncooked meat should be stored in the lower part of the refrigerator 356 (83.0) 73 (17.0)

(2) Contact between cooked and uncooked foods causes cross-contamination 123 (28.7) 306 (71.3)

(3) Wearing gloves will reduce the contamination of food 158 (36.8) 271 (63.2)

(4) Contamination of foodstuffs cannot be detected using sense organs 71 (16.6) 358 (83.4)

(5) Followed the proper form of procedure for washing hands 302 (70.4) 127 (29.6)

(6) Followed the correct method for washing food equipment 347 (80.9) 82 (19.1)

(7) Use of the same knife to cut vegetables and meat exposed to foodborne diseases 247 (57.6) 182 (42.4)

(8) Contaminated foodstuffs always change their characteristics 61 (14.2) 368 (85.8)

(9) Food contamination risk zone (40-140°F) 22 (5.1) 407 (94.9)

(10) Frequent food contact surface cleaning can prevent contamination of the food 66 (15.4) 363 (84.6)

The overall knowledge

Good 153 35.7

Fair 121 28.2

Poor 155 36.1

Table 1: Sociodemographic profile of study participants (n = 429).

Variables Frequency (n) (%)

Sex
Male 148 34.5

Female 281 65.5

Age in years

<19 180 42.0

19-20 82 19.1

20.5-22 67 15.6

>22 100 23.3

Mean age = 21:1 ± 9:14 (Std. D)

Income level (n = 222)

<2000 85 19.8

2000-3000 37 8.6

3001-5000 52 12.1

>5000 48 11.2

Marital status
Married 41 9.6

Unmarried 388 90.4

Residence (n = 420) Rural 148 34.5

Urban 272 63.4

Educational level

First year 144 33.6

Second year 196 45.7

Third year 57 13.3

Fourth year 30 7.0

Department

Food preparation 101 23.5

Hotel management 125 29.1

Tourism 122 28.4

Other 81 18.9

Training-related food safety (n = 426) Yes 165 38.5

No 261 60.8

Foodborne diseases within the past two weeks
Yes 41 9.6

No 388 90.4
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difference in knowledge by groups in food safety-related
training, but there is no variation in practice and attitude
(Table 5).

3.6. Pearson Correlation Analysis Average at Food Safety
Knowledge, Practice, and Attitude. The results of correlation
analysis indicated that a significant difference was found in
the food safety practice of the participants who had poor
and good food safety knowledge (p value < 0.05). How-
ever, there is no significant difference between practices
among respondents due to variations in their attitude
(Table 6).

4. Discussion

In industrialized and developing nations, foodborne illnesses
are characterized as prevalent and rising public health issue
[22]. This study focused on evaluating food safety knowledge,
practices, and attitude among college students at Gondar city
which play a major role in foodborne illness reduction.

4.1. Knowledge towards Food Safety. In the current study,
only 35.7% of the participants were good in overall food
safety knowledge. This was lower than other related studies
conducted in Malaysia [35], Bulgaria [14], and Tehran [36],
although it is greater than the study conducted in Teheran
[37]. This finding is in line with other findings done in
Beijing [21] and Ankara [38]. This variation might be due
to their difference in their sociodemographic characteristics,
study time, study setting, and study design. Studies indicated
that there is an increase in knowledge about food safety as
educational status escalates [22, 39]. Also, this finding
showed that a statistically significant difference in students’
food safety knowledge according to their difference in year
of education, department, and food safety-related training
(Table 5). With regard to individual questions, the majority
(85.8%) of the respondents understand that contaminated
foodstuffs always change their characteristics, and less than
three-quarters (42.4%) of them know that using the same
knife in cutting vegetables and meat exposed them to
foodborne diseases. This is the major cause of cross-
contamination in food handling. Only 17.0% of the students

Table 3: Participants’ food safety practice.

Questions on food safety-related activities
Never Rarely Sometimes Most of the time Always
N (%) N (%) N (%) N (%) N (%)

(1) Do you wash your hands before handling and cooking food
with soap and water

39 (9.1) 80 (18.6) 88 (20.5) 82 (19.1) 140 (32.6)

(2) Do you cover your hands with cut/sore before preparing food 52 (12.1) 69 (16.1) 76 (17.7) 63 (14.7) 169 (39.4)

(3) Do you wash your hands with soap and water after you touch
the raw meat, poultry, and seafood

13 (3.0) 55 (12.8) 79 (18.4) 93 (21.7) 189 (44.1)

(4) Before using cooked food, you wash plates used for raw meat,
poultry, and seafood

32 (7.5) 57 (13.3) 85 (19.8) 85 (19.8) 170 (39.6)

(5) Using the same cutting board for raw meat, poultry,
seafood, and vegetables

95 (22.1) 80 (18.6) 59 (13.8) 80 (18.6) 115 (26.8)

(6) Using frozen meat thawed in the morning to cook in the evening 77 (17.9) 69 (16.1) 84 (19.6) 70 (16.3) 129 (30.1)

(7) Left cooked food near the counter, to be used the next day 77 (17.9) 62 (14.5) 103 (24.0) 81 (18.9) 106 (24.7)

(8) Store eggs at room temperature 106 (24.7) 61 (14.2) 88 (20.5) 77 (17.9) 97 (22.6)

(9) Using hot and soapy water after food preparation to
disinfect countertops

59 (13.8) 68 (15.9) 69 (16.1) 88 (20.5) 145 (33.8)

(10) To determine the temperature of the refrigerator,
use the thermometer

190 (44.3) 59 (13.8) 71 (16.6) 48 (11.2) 61 (14.2)

(11) Using a thermometer to assess if the food is fully cooked 227 (52.9) 51 (1.9) 52 (12.1) 51 (11.9) 48 (11.2)

(12) To decide whether leftovers have been reheated,
use a thermometer

48 (11.2) 51 (11.9) 52 (12.1) 51 (11.9) 227 (52.9)

(13) Eating runny yolk eggs or items containing crude eggs 73 (17.0) 57 (13.3) 57 (13.3) 67 (15.6) 175 (40.8)

(14) After 3-4 days, should you discard refrigerated leftovers 49 (11.4) 65 (15.2) 77 (17.9) 83 (19.3) 155 (36.1)

(15) Check sale by and used by dates when you buy foodstuffs 101 (23.5) 54 (12.6) 74 (17.2) 67 (15.6) 133 (31.0)

(16) Clean your hands before cooking foodstuffs 49 (11.4) 65 (15.2) 77 (17.9) 83 (19.3) 155 (36.1)

(17) Do you wash your hands before washing the utensils of food 19 (4.4) 47 (11.0) 66 (15.4) 94 (21.9) 203 (47.3)

(18) Do you wash your hands after the toilet 35 (8.2) 47 (11.0) 79 (18.4) 83 (19.3) 185 (43.1)

(19) After counting money, do you wash your hands? 65 (15.2) 68 (15.9) 83 (19.3) 90 (21.0) 123 (28.7)

(20) After handling dirty things, do you wash your hands? 36 (8.4) 58 (13.5) 71 (16.6) 78 (18.2) 186 (43.4)

Overall practice

Good 132 30.8

Moderate 170 39.6

Poor 127 29.6
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had knowledge that uncooked meat should be stored in the
lower part of the refrigerator. Around ninety-five percent
(94.9%) of students know the danger zone for food safety
(40-140°F) (Table 2).

4.2. Practice regarding Food Safety. 30.8% of respondents had
good practice towards food safety. This finding is lower than
that of other similar studies [14, 22, 38]. In this study, there
was no statistically significant correlation between sex differ-
ences, but other studies showed that sex among participants
was significantly associated with food safety practices [14,
15, 20, 40, 41]. But this finding is consistent with other stud-
ies done at the University of Bulgaria [14] and Palestine [42].
There was a practice difference in food safety among respon-
dents regarding the level of knowledge. This was supported
by other studies that showed that poor food safety practices
of food handlers are explained by the lack of knowledge

and good food safety practices for those participants related
to good knowledge [11, 43–47].

This section focused mainly on food safety practices,
including cross-contamination prevention, temperature
determination, and personal hygiene, especially hand
hygiene practices, since improper handling of food is a major
cause of foodborne illness and poor hand hygiene is a signif-
icant risk factor for contamination of food [48]. Food han-
dlers should therefore always wash their hands at any point
in food production, in particular before handling food, after
feeding, and after touching contaminated materials [49]. In
this finding, however, only a few respondents (32.6%,
43.4%, 36.1%, and 43.1%) still wash their hands with soap
and water before handling food, after touching dirty prod-
ucts, after using toilets, and handling waste, respectively. It
is mandatory to use food temperature measurement instru-
ments such as thermometers to assess if the food is in the

Table 5: Association of sociodemographic variables and KAP of study participants.

Variables Mean square F p value

Sex vs. practice 2.885 4.812 0.029

Sex vs. knowledge 0.712 0.990 0.320

Sex vs. attitude 1.125 1.800 0.180

Year of education vs. practice 8.891 5.090 0.002

Year of education vs. knowledge 8.158 3.855 0.010

Year of education vs. attitude 3.745 2.006 0.112

Dept. vs. practice 1.501 0.826 0.480

Dept. vs. knowledge 8.198 3.874 0.009

Dept. vs. attitude 1.921 1.022 0.383

Food safety-related training vs. practice 0.294 0.487 0.485

Food safety-related training vs. knowledge 12.546 18.189 0.0001

Food safety-related training vs. attitude 1.276 2.043 0.154

Table 4: The participants’ attitude towards food safety.

No. Food safety-related attitude
Agree Neutral Disagree
N (%) N (%) N (%)

(1) Covering the mouth during coughing and sneezing avoids contamination of food 107 (25.0) 119 (27.7) 203 (47.3)

(2) Do you prefer wearing a ring or watch inside the cafeteria 156 (36.4) 159 (37.0) 114 (26.6)

(3) Touching food manually without gloves induces food contamination 171 (39.9) 126 (29.4) 131 (30.7)

(4) After touching some parts of your body, the food handler should wash his hands 121 (28.2) 74 (17.2) 234 (54.6)

(5) Raw food should be processed separately from cooked food 119 (27.7) 77 (18.0) 233 (54.3)

(6) Long and painted fingernails contaminate foodstuffs with pathogens 123 (28.7) 88 (20.5) 218 (50.8)

(7) Proper hygiene of the hand can prevent foodborne illnesses 135 (31.5) 52 (12.1) 242 (56.4)

(8) Pathogens can be sourced from food utensils 133 (31.0) 76 (17.7) 220 (51.3)

(9) Food handlers with abrasions on hand do not treat food ready 152 (35.4) 81 (18.9) 196 (45.7)

(10) Before jobs, the health condition of food handlers should be assessed 128 (59.2) 74 (17.2) 277 (52.9)

(11) To control foodborne diseases, it is necessary to maintain personal hygiene 143 (33.3) 54 (12.6) 232 (54.1)

(12) Hands are where most bacteria and microorganism originate 128 (29.9) 74 (17.2) 227 (52.9)

(13) Left cooked food for more than 2 hours from the refrigerator is unsafe 166 (38.7) 132 (30.8) 131 (30.5)

Overall attitude

Positive 125 29.1

Neutral 160 37.3

Negative 144 33.6
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danger zone or not [50]. Studies pointed out that the main
aim of cooking is to increase food palatability, to destroy
bacteria, and to increase the protection and storage life of
the foodstuffs [51, 52]. However, 44.3% and 52.9% of partic-
ipants never used thermometers in this study to determine
the temperature of the refrigerator and thoroughly cooked
foods, respectively (Table 3). Approximate temperature
exposes to 50% of foodborne disease in food storage/reheat-
ing and 45% associated with inappropriate food storage tem-
perature in food storage [42]. These all might be public health
problems related to foodborne diseases.

4.3. Attitude towards Food Safety. Food safety attitude is a
crucial aspect that may influence food safety performance
and practice, accordingly lessening the happening of food-
borne illnesses [11]. However, in this study, from the overall
attitude questions, only 29.1% of the study participants had a
positive attitude toward food safety. It was lower than find-
ings conducted in Taif University students [22], students in
Shahroud University [37], students at Trakia University,
Bulgaria [14], and private university students, Malaysia
[53]. This difference might be due to their dissimilarity in
their sociodemographic profile, study period, study area,
and study design. In the current study, there were significant
differences in attitudes towards food safety due to their vari-
ation in the level of knowledge (Table 6). This finding was
supported by other studies, which revealed that there was a
significant association between knowledge level and attitude
score. However, this result was contradicted by another
study [54]. On the other hand, there was no substantial cor-
relation between food safety attitude and food safety prac-
tice. This finding was in line with another study conducted
in Malaysia [54]. Other studies have shown that positive
attitudes motivate food handlers to have a greater effect on
their food safety practices [55], and it is more significant
than knowledge and practice [56]. Only three-quarters of
the students agree that covering the mouth during coughing
and sneezing avoids contamination of food. More than half
(56.4%) of respondents did not believe that proper hand
hygiene can prevent foodborne diseases. A consequence of

low hand washing is the existence of dangerous microbes
on hands by touching uncooked food elements and other
materials [57]. Around one-fourth (27.7%) and 47.3% of
the participants were neutral and disagree, respectively, that
“covering mouth during coughing and sneezing prevents
food infection” (Table 4). However, sneezing and coughing
can release dewdrops of fluid and possibly infectious
microbes which moves up to 7-8 meters [58, 59]. Finally,
such low attitudes of the respondents lead to foodborne
diseases, because attitude is inherent that enforces good food
safety handling.

4.4. Limitations of the Study. This research typically takes
into account certain limitations when evaluating the findings.
The first was the inherent limitation of the nature of the
cross-sectional sample that does not allow cause-effect
relationships to be formed, and second, social desirability
bias may occur. Furthermore, because it was self-reported,
this study was not supported by observation, particularly
for practices.

5. Conclusion

This study revealed that the overall knowledge, practices, and
attitude towards food safety among college students were
very low. There was a significant association between
knowledge and practice while food safety practices were
independent with an attitude among the students. Such
results indicated that there could be problems with food-
borne diseases. Therefore, the findings of this study proposed
that strength should be done to more improve the existing
food safety knowledge, practice, and attitude in college
students in addition to their normal education.
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Table 6: Correlation of food safety knowledge, attitude, and practice level.

Variables Food safety practice Food safety knowledge Food safety attitude

Food safety practice

Pearson correlation 1 0.120∗ 0.054

Sig. (2-tailed) 0.013 0.265

Sum of squares and cross-products 258.942 34.023 14.221

N 429 429 429

Food safety knowledge

Pearson correlation 0.120∗ 1.017

Sig. (2-tailed) 0.013 0.724

Sum of squares and cross-products 34.023 307.991 4.911

N 429 429 429

Food safety attitude

Pearson correlation 0.054 0.017 1

Sig. (2-tailed) 0.265 0.724

Sum of squares and cross-products 14.221 4.911 268.159

N 429 429 429
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