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Abstract— These foreign students are highly concerned with food safety and food handling knowledge as they are presumably
involved in perilous eating behaviours, which exposes them to the risk of foodborne diseases. The present cross-sectional study aimed
to evaluate the awareness and practices regarding food safety and food handling among the foreign students of Universiti Sains
Malaysia (USM), Penang. A self-administered questionnaire was used to collect demographic information and to assess awareness of
food safety and food handling among foreign students. Questionnaires were distributed into five sections that concealed key food
safety apprehensions. A total of 328 students received the questionnaires, and 203 (61.89%) responded. Cleanliness of eating tables,
food temperature, smoke-free environment and food handler appearance are the key food safety considerations for the respondents.
The results showed that a high percentage of male respondents (57.98%) experienced food poisoning, and considered food from
restaurants is the cause of foodborne diseases. Respondents have utmost awareness about the cleanliness of utensils and kitchen
surfaces, hand hygiene, and preclusion of cross-contamination, however, described a poor knowledge concerning the temperature and
heat treatment of the food. Good understanding regarding food poisoning symptoms was observed among the respondents, especially
in a female group. The outcome revealed that foreign students, irrespective of gender, demonstrated comparable food safety and food
handling knowledge. The study laid emphasis on education and training as an optimum way to foster awareness and encourage
students’ food safety knowledge and practices.

Keywords— awareness; food safety; food handling; foodborne diseases; foreign students

amounts are from 160 nations, which included those that
I. INTRODUCTION studying at public and private higher education institutions

This Food safety is known to be one of the main concern[4]' Concurrent to this matter, the adjustment of foreign

due to its profound impact on the health of the people. Sinceswdents. regarding the .knowledge Of. food safety, fO(.)d
preparation, and handling process is one the major

food trade has enlarged globally, food safety is now treated . .
as a shared apprehension among developed and developin‘t;‘{«""‘"enges as the number .Of the _fore|gn student_; IS
countries. According to the World Health Organization increasing [5]. F‘?Od safety_ IS conS|de_red as a critical
(WHO), approximately 2 million fatal cases occur globally contnbgtor to physical well-being, err_eSS|on, and stress [6].
in a year as a result of food poisoning, particularly in the Acco@ng to WHO, fC.)Od. safety S|gn|f|e§ the measures and
developing countries [1]. In the same vein, Malaysia is also CO”d'“OUS that are _|nd|spensable durl_ng_ th? production,
in the list of the countries pretentious by foodborne diseasesPreparation, processing, storage, and distribution of food to
In 2007, more than 50% of the total food poisoning casescermcy tha_‘t it is not harmful and Whole_some for human
were imputed to inadequate handling by the food handlers inconsumption [7.]' Numerous factors contribute to the growth
Malaysia [2]. It was reported that the outbreaks of foodborne of foodborne diseases, and among those factors, low level of

incidents in Malaysia are mostly contributed by education !mowledge about food safety and handling is highly

institutions sharing 43% of the total [3]. impacting [6], [8]. Some other common food handling issues
In the economic plan of Malaysia, RMK-®Rgncangan include; contaminated raw food, insufficient cooking and

Malaysia Ke-9, the authority aimed to have 200,000 foreign impropder f?Od sto(;afge (5931 dling k led q
students from the globe. It was currently reported that the Food safety and food handling knowledge among students

number of foreign students in Malaysia is 135,502. Thesehave been studied worldwide. In Tu_rkey, Sanlier [10]
reported that more than 50% students did not become aware
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with the knowledge of checking the internal temperature of C. Statistical Analysis

food, which is a secure method to estimate that meat is well-  pata analysis was conducted using SPSS 19.0 (Chicago,
cooked and safe to eat. According to Garayoa et al. [11],5pss Inc. USA) for Windows. Data was demonstrated in

students with good food hygiene knowledge had reportedfrequencies (%), and the independent chi-square test was
better practices. Another study revealed a positive yseq to measure the relation between selected variables and

correlation between the student's field of study and exposuregender. The statistically significant p-value was considered
to food safety information [12]. Students are mainly anxious |ess than 0.05.

about food safety practices, which they perceived as a risk to
the health and leading to foodborne diseases [10], [11], [13], m
[14].

Safer food with minimum the least risk of food poisoning A. Demographic Profile
requires a better understanding of consumers about food The A total number of 203 respondents (as shown in
safety knowledge as well. In conjunction with a growing Taple 1) including males 119 (58.6%), and females 84
number of foreign students in Malaysia, it is imperative to (41 49), participated in the study. A percentage of 69.9 were
learn about the challenges on the subject of their adjustmengingle while the rest (30.1%) were married. This study
regarding the awareness of food safety, food handling, andargeted foreign students comprising a major proportion of
food poisoning. At the moment, there is no empirical the respondents from Nigeria (20.2%) and the remaining
research has been conducted to assess the food safefyjere from Thailand (16.7%), Pakistan (13.8%), India
awareness among foreign students studying in Malaysia.(14.3%), Iran (12.3%), China (7.9%), Iraq (7.4%) and Egypt
Therefore, the present study is aimed to investigate the food7.496). In terms of age distribution, the majority of the
safety awareness, knowledge, and practices among foreigRespondents (60.1%) were in the age group of 21-30. The
students studying in Universiti Sains Malaysia (USM), second major percentage (22.2%) of respondents belonged to
Penang, Malaysia. This study will illuminate the food safety age group of 31-40, followed by 13.3% and 4.4% for age
understandings of students and may help to minimize thegroups of less than 20 and above 41, respectively. Foreign
risks related to food consumption. students investigated in this study were belong to three
different levels of education. The highest portion was
belonged to Master Degree (43.8%), followed by Bachelor
(30.1%) and Doctor of Philosophy (26.1%) (Table 1).

TABLE |
DEMOGRAPHICPROFILE OFRESPONDENTS

. RESULTS ANDDISCUSSION

Il. MATERIALS AND METHODS

A. Subject Selection and Population

A gender-based study was carried out to evaluate the food
safety knowledge and awareness among the male and female

foreign students from USM, Penang, Malaysia. Subjects of Variable Total Percentage (%)
the study were segregated into different age groups and the amount
level of education. All participants, i.e., foreign students Sex
voluntarily participated in this study, and face-to-face Male 119 58.6
interaction between researchers and participants was Female 84 41.4
developed through a meeting to describe the purpose, Marital status
s!gn|f|cance, and protoc_ol of the study. Ffartmpants were Single 142 69.9
given two weeks to fill out .t.he questionnaires. Two Married 61 301
reminders were sent to the participants who did not respond Age (years)
in the given time. The questionnaires considered for analysis <20 >7 133
were fully completed and received in the allotted time. A 5130 173 60.1
total of 328 foreign students took the questionnaires, but 203 :
(61.89%) participated in the present study. 3111-140 35 524.2
B. Questionnaire Nationality

A questionnaire was constructed according to the Nigerian 41 20.2
preventive measures set by World Health Organization and Thailand 34 16.7
previous research studies [15], [16], [17]. The questionnaire Pakistani 28 13.8
was divided into six sections. Demographic data included in Indian 29 14.3
Section 1 was comprised of age, gender, marital status, Iranian 25 12.3
nationality, and education level. Section Il was about the Chinese 16 79
awareness of food safety, and Section Il includes the Iraqi 15 74
personal_ understan_dlngs of participants related to food Egyptian 15 72
preparation and risks. In Section IV, food handling Education level
knowledge was evaluated on the basis of 12 questions. Food
handling practices were presented in Section V by using a 3- Bachelor Degree 61 30.1
point scale (always, never, infrequently). In the last section | Master Degree 89 438
(Section VI), knowledge of food poisoning symptoms was Ph.D. Degree o3 26.1

investigated.
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B. Food Safety Considerations of food flavour, which is related to the safety of the food.

No Gender-based food safety considerations of foreign The main food safety concern from the male respondents
students are shown in Table 2. The respondents werdVas the cleanliness of eating table (96.63%), while they
scrutinized for eight food safety considerations that Were less agitated with the flavour of the food (52.94%).
correlated with the food itself, food handling environment Contrarily, the major concern from the female respondents
and the food handlers. Based on the data from 203was the smoke-free environment (97.62%). However, the
respondents, it was shown that the majority of the Presentation of the food is less apprehensive (65.48%) for
respondents were concerned about the cleanliness of eatinfem. A difference in statistically significant value has been
table (96.06%), smoke-free environment (94.58%) and cleannoted in the responses of _male and femqle foreign students
eating area (92.12%). The least number of participants wador food safety considerations; presentation _of food, food
apprehensive  about food  presentation  (59.11%). flavour, food temperature, smoke-free environment and
Astoundingly, 65.52% respondents signified the importance @Ppearance of the food handlers.

TABLE I
GENDERRELATION WITH FOOD SAFETY CONSIDERATIONS
Considerations Male Female p-value
Yes No Yes No

Cleanliness of eating table$15 (96.63%) 4(3.37%) 80 (95.24%) 4 (4.76%) 0.948
Food flavor 63 (52.94%) 56 (47.06%) 70 (83.33%) 14 (16.67%) 0.090
Food temperature 110 (92.44%) 9 (7.56%) 67 (79.76%) 17 (20.24%) 0.001
Presentation of food 65 (54.62%) 54 (45.38%) 55 (65.48%) 29 (34.52%) 0.001
Smoke-free environment| 110 (92.44%) 9 (7.56%) 82 (97.62%) 2 (2.38%) 0.010
Freshness of food 105 (88.249%) 14 (11.76%) 74 (88.10%) 10 (11.90%) 0.330
Clean eating area 110 (92.44%) 9 (7.56%) 77 (91.67%) 7(8.33%) 0.347
Appearance of food 115 (96.64%) 4(3.36%) 70 (83.33%) 14 (16.67%) 0.000
handlers

*Gender-based data presented in frequencies (%); independent chi-square test conducted to evaluate the association between gender and selected variat

Cleanliness of eating tables is a key concern for food poisoning experience, 69% male and 37% female stated that
safety. A number of reports evaluated food safety they experienced the concerned issue. As presented in Table
components based on hygienic conditions of eating 3, male respondents (73.95%) are greater in number than
environment, i.e., dining table [18], [19]. Similarly, female (60.71%) in terms of food poisoning knowledge. In
cleanliness of the environment is also an important elementthe same way, the higher number of male students (88.24%)
to assess the overall food serving conditions. In the presenshowed their willingness to have more knowledge about
study, eating and environment cleanliness has been takefood preparation and handling than their female (70.24%)
into consideration by the high percentage response of thecounterparts. Moreover, very high numbers of male and
participants. Food temperature is another major concern offemale respondents acknowledged the food poisoning perils
foreign students regarding food safety considerations.and considered it as a fatal disease. Furthermore, the
Previous studies by Al-Shabit al. [20] and Mozaffarian majority of the respondents, particularly the male
and Rimm [21] illustrated that the desire of the customer torespondents §0.001), agreed that food which is cooked at
have freshly cooked food to reduce the risk of foodborne home is much safer than the one that is cooked from
pathogens and infections. The findings of the current studyrestaurants.
demonstrated the correlation between food handler The results of the study approved the findings of the
appearance and food safety. It was indicated that the foreigrprevious study by Ovda 7] regarding student preferences to
students preferred a well-dressed and clean handler ratheprepare food at home. In food preparation or helping in
than a scruffily dressed one. Our results supported thepreparation, female respondents have a higher percentage
findings of Adamet al.[19] who illustrated that 82.7% were (89.27%) than the male respondents. Male respondents
apprehensive about the appearance of the food handleroutnumbered their female counterparts in experiencing food
Therefore, neat appearance of food handler is of utmostpoisoning. The findings revealed that food from restaurants
importance. is the main cause of poisoning as food safety practices are

. , . not followed strictly. Male respondents are more concerned
C. Gender Association with Food Poisoning and Food (, gain knowledge in preparation and safe handling of food

Preparation to prevent food poisoning as compared to female

Female participants (21.43%) are remarkably higher in respondents. Hence, it is prudent to update the food safety
percentage than the male participants (6.72%) for theseknowledge and practices, as self-efficacy may sometimes

questions; daily food preparation or helping in preparation. mislead and fetch some negative reqai#3.
Only 19.33% of male respondents were cooking food for

several times a week, while the percentage of female
respondents was two-fold (38.10%). In the response to food
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TABLE lll
GENDERASSOCIATION WITHFOOD POISONING AND FOOD PREPARATION

Questions [ Male [ % | Female | % p-value
How often do you prepare food or help in the preparation of food? 0.000
Never 15 12.61 9 10.71

Daily 8 6.72 18 21.43
Occasionally 73 61.34 25 29.76

Several times a week 23 19.33 32 38.10

Have you ever been poisoned by food? 0.000
Yes 69 57.98 37 44.05

No 27 22.69 40 47.62

Don't Know 23 19.33 7 8.33

Food cooked at home or at restaurants causes poisoning. 0.001
Restaurant/ Canteen 111 93.28 64 76.19
Home/dormitory/hostel 6 5.04 6 7.14

Don't know 2 1.68 14 16.67

Food poisoning is dangerous to health. 0.604
Yes 116 97.48 82 97.62

No 0 0.00 1 1.19

Don't know 3 2.52 1 1.19
Knowledge of food poisoning 0.005
Yes 88 73.95 51 60.71

No 16 13.45 18 21.43

Don't know 15 12.60 15 17.86

Do you want more knowledge on food preparation and handling? 0.000
Yes 105 88.24 59 70.24

No 11 9.24 21 25.0

Don’t know 3 2.52 4 4.76

*Gender-based data presented in frequencies (%); independent chi-square test conducted to evaluate the association between gender and variables.

D. The Knowledge of Food Handling appearance, and taste. Lastly, food handling awareness about
The results concerning food handling knowledge and hand washing before handling food was also assessed, and

awareness are presented in Table 4. By the total respondenté‘?suns found statistically significant (p50.022) between male
the majority (83.74%) was agreed on the responsibility of and female respondents. As shown in Table 4, the overall
the consumers for food safety after purchasing food items.Score of the male respondents was greater than female
The high number of respondents had a better understandingespondents  regarding food handling knowledge and
about the cleanliness of utensils (91.13%), and preparatiorAWareness.

surfaces in a kitchen (86.20%). A few female (11.91%) and - -
male respondents (26.05%) acknowledged keeping cookedE' Assessment of Food Handling Prac'u_ces

and raw food items in the refrigerator. Respondents, 1ne average level of food handling knowledge by
particularly female (p<0.002), disagreed with using only one féSpondents found in the present study supported the
cloth for drying wet hands while preparing food. Findings findings of previous researchers [10], [11], [14]. Foreign
depicted that students have good knowledge in terms of foodStudents are well-aware with the cleanliness of kitchen
cross-contamination. In the evaluation of food reheating SUrfaces and utensils and hand hygiene. Whereas, poor
knowledge, male (63.87%) and female respondents (58.3394fnowledge was reported regarding the food temperature on
agreed on quick food reheating. Furthermore, the studentdn€ Shelf and reheating. , e .
rated tasting like the best tactic to check whether the food OUr results are in agreement with the findings of Osaili

cooking method and time was sufficient. A remarkable gl. [12] who reported that female college students were well-

percentage of students showed their awareness abouhformed about disinfection procedures and prevention of

refrigerating perishable food items before use. On the otherSroSS-contamination. WHO reported that 45.6% cases of

hand, the percentage of females (22.62%) was lower thajoodbome diseases are caused by poor refrigeration,

male respondents (58.82%), when the suitable temperaturéemperature abuse while food preparation and unsuitable
of microbial growth was asked about. Moreover, the storage temperature of recently cooked foods or left¢pers

evaluation of knowledge about food spoilage through Our findings indicated good knowledge of students about

damaged food packing indicated that male respondents arS{0rage, preparation, and cooking of food suggesting less

more conscious than female counterparts. Likewise, 93.28%415k of foodborne diseases.

male and 89.29% female students confirmed that the
suitability of food consumption depends on the smell,
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TABLE IV
GENDERRELATION WITH FOOD HANDLING KNOWLEDGE

Knowledge of food handling Male Female p-value

Yes No Don'tknow | Yes No Don’t know

Consumer is responsible for | 100 (84.03%) | 11 (9.24%) 8 (6.72%) 70 (83.33%) 11 (13.10%) 3 (3.57%) 0.2h2
food safety after purchase.

All utensils should be cleaned| 110 (92.44%) | 0 (0.00%) 9 (7.56%) 75 (89.29%)  3(3.57%) 6 (7.14%) 0.100
before preparing food.

Cleaning utensils and surfaces 108 (90.76%) | 3 (2.52%) 8 (6.72%) 67 (79.76%) 4 (4.76% 13 (15.48%) 0.158
removes dirt, food residues ard

microbes.

Cooked and uncooked food 31 (26.05%) 67 (56.30%) 21 (17.65%) 10(11.91%) 71 (84.52%) 3 (3.57%) 0.000
should be kept in the same
container of the refrigerator.

Do you use only one cloth 29 (24.37%) 70 (58.82%) 20 (16.81%) 23 (27.38%) 53 (63.10%) 8 (9.52%) 0.002
during food preparation for
drying wet hands, wiping the
dishes and work bench?

Do you reheat food quickly? 76 (63.87%) 25 (21.0006) 18 (15.1B%) 49 (58.93%) 21 (25/,00%) 14 (16.67%) 0.000

Tasting is the best method to | 80 (67.22%) 18 (15.13%) 21 (17.65%) 55 (65.48%) 25 (29.76%) 4 (4.76%) 0.000
check whether cooking was
sufficient.

Do you refrigerate purchased | 103 (86.56%) | 9 (7.56%) 7 (5.88%) 72 (85.71%) 4 (4.76% 8 (9.52%) 0.993
perishable food items (meat,
vegetables) before use?

Most suitable temperature for | 70 (58.82%) 10 (8.40%) 39 (32.77%) 19 (22.62%) 8 (9.52%) 57 (67.86%) 0.000
growth of microorganisms is
30-40°C.

Damage in food packing can | 89 (74.79%) 11 (9.24%) 19 (15.97%
cause food spoilage.

~

57 (67.86%) 8 (9.52%) 19 (22.62%) 0.000

Food with bad smell, 111 (93.28%) | 1 (0.84%) 7 (5.88%) 75 (89.29%) 4 (4.76% 5 (5.95%) 0.015
appearance or taste is
unsuitable for consumption.

Hand washing before handling 105 (88.24%) | 3 (2.52%) 11 (9.24% 76 (90.48%) 5 (5.95%) 3 (3.57%) 0.022
food reduces the risk of
contamination.

The assessment of gender association with the practices of79.83%). Overall, a statistically significant difference
food handling is shown in Table 5. The majority of the (p<0.05) was observed in the assessment of gender relation
students are positively concerned about food handlingwith food handling practices (Table 5).
practices, such as 76.35% students never used food with In the findings of the current study, the majority of the
damaged packaging. Similarly, 77.31% male and 83.33%students stated that they practiced avoiding the food with
female respondents preferred to wash chopping board odamaged packaging. More than 50% respondents established
knife before preparation of food. Only very small percentage that unwashed chopping board/knife and food preparation
of male (14.29%) and female (20.24%) respondents noticedwith injuries or bruises are not good practices in food
the refrigerator temperature before opening it. Female handling. However, still, there was a considerable proportion
students outnumbered the male counterparts in response tof the respondents (30-40%) who occasionally followed the
food preparation with wounds and injuries on hands. It wasabove-mentioned practices which may result in food
observed that 57.14% female had never cooked food in suclspoilage leading to foodborne diseases. Another cause of
situation. Surprisingly, less than 50% of the respondentsconcern was the storage of leftovers, as less than 50%
save the leftovers in the refrigerators after consumption.respondents store leftovers in the refrigerator. Nonetheless,
More than 50% male respondents infrequently wash disheghis finding is indifferent than what reported previously by
with warm water as compared to female respondentsHapala and Probert [23]. Additionally, findings indicated
(46.43%) and 77.38% female respondents always clean thehat 2/3" of the respondents always wash hands prior to food
kitchen after food preparation. In the evaluation of expired preparation, but the removal of watches and jewellery before
food items, 76.19% female respondents avoid expired foodcooking is not a common practice for both male and female
items while a somehow similar percentage (70.59%) wasrespondents. In terms of gender distribution, it was found
found for male respondents. Furthermore, in the same veinthat the female respondents are highly considerate to food
female respondents (89.29%) are more secured in terms ofiandling practices.
washing hands before cooking than the male respondents
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TABLE V

GENDERRELATION WITH ASSESSMENT OFFOOD HANDLING PRACTICES

Knowledge of food handling Male Female p-value
Always Never Infrequently |  Always Never Infrequently

Do you use food with 9 (7.56%) 86 (72.27%)| 24(20.17% 3 (3.57%) 69 (82.14%) 12 (14.29%) 0.029

damaged packing?

Do you use unwashed 8 (6.72%) 92 (77.31%)| 19 (15.97% 5 (5.95%) 70 (83.33%) 9 (10.71pv) 0.293

chopping board/knife?

Do you check the temperature 17 (14.29%) | 77 (64.71% 25 (21.009 8 (9.52%) 59 (70.24%) 17 (20.24%) 0.189

of the refrigerator before

opening it?

Do you prepare food when 9 (7.56%) 64 (53.78%)| 46 (38.66% 8 (9.52%) 48 (57.14%) 28 (33.33%) 0.137

you have wounds, bruises or

injuries on hands?

Do you save the leftovers in | 53 (44.54%) | 22 (18.49% 44 (36.979 41 (48.81%) 8 (9.52%) 35 (41.67%) 0.383

the refrigerator?

Do you wash dishes with 37 (31.09%) | 15 (12.61% 67 (56.309 39 (46.43%) 6 (7.14%) 39 (46.43%) 0.383

warm water?

Do you clean the kitchen 64 (53.78%) | 11 (9.24%) 44 (36.98% 65 (77.38%) 4 (4.76% 15(17.86%) 0.333

counter and utensils after foof

preparation?

Do you check the cleanliness| 84 (70.59%) | 13 (10.92% 22 (18.499 71 (84.52%) 5 (5.95%) 8 (9.52%) 0.002

of the utensils before cooking?

Do you remove watches, rings 54 (45.38%) | 27 (22.69% 38 (31.939 48 (57.14%) 21 (25.00%) 15(17.86%) 0.0[L5

and jewellery before cooking?

Do you use expired food items 12 (10.08%) | 84 (70.59% 23 (19.339 9 (10.71%) 64 (76.19%) 11 (13.10%) 0.0f4

Do you wash hands before | 95 (79.83%) | 7 (5.88%) 17 (14.29% 75 (89.29%) 3 (3.57% 6 (7.14%) 0.000

cooking?

F. Gender Association with Knowledge of Food Poisoning

Symptoms

The present study assessed the knowledge and awareness
of food poisoning symptoms in male and female respondents
(Fig. 1). The majority of the respondents perceived fatigue,
cramps and diarrhoea as the main
symptoms of food poisoning. However, eye pain, headache,
hypertension, sweating, and coughing were considered less

fever, abdominal

prevalent symptoms of food

poisoning.

100

80
70
60
50
40
30

% Response

Gender-based distribution of main symptoms revealed
that fatigue (male respondents, 91.1%; female respondents,
78.5%), fever (male respondents, 80%; female respondents,

90.1%), abdominal

cramps (male

respondents, 76.6%;

female respondents, 84%) and diarrhoea (male respondents,

94.8%; female

respondents,

97.5%) are

the

major

annotations of food poisoning. Overall, the score of female
response for knowledge of food poisoning symptoms was
greater than the male response, as shown in Fig. 1.

The students, particul

ar

females,

The findings of the present study demonstrated that better
presented goodknowledge and awareness is found in the studied group of

Fig. 1 Evaluation of symptoms of foodborne diseases

Symptoms

mMale ®Female

V. CONCLUSIONS

understandings about major symptoms of food poisoning, students. However, still, some students presented a lack of
such as abdominal cramps, diarrhoea, and fatigue. Similarly knowledge or practices of food safety in their daily life. In
studies [24], [25] strengthen that diarrhoea, abdominal educational and research institutes it is quite easy to
cramps and fatigue are the main outcomes of food poisoningimprovise food safety knowledge and awareness among
However, still a number of respondents unable to students, as education is a great tool to manipulate attitude
comprehend the actual signs of food poisoning due to lack ofand behavior. Hence, proper training and awareness
proper knowledge and awareness. Hence, to prevent foogprograms should be designed and conducted to improve the
poisoning, knowledge and awareness regarding its causestudents’ food safety knowledge, awareness and practices.
and symptoms should be disseminated among the students. The authorities could play a vital role in the propagation of
food safety concepts and practices among students,
particularly the foreign students.
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