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Abstract 

Food safety knowledge is complex and multifaceted, extending from 

food makers and retailers to public health organizations and health 

educators. Nearly half of consumers consider the food they eat to be very 

safe, with a few minor concerns for the food’s safety with regards to 

foodborne illnesses and food handling. Students exhibited a high level of 

confidence regarding their food safety behaviors (e.g. proper food 

handling, sanitation, and food preparation procedures) despite not having 

proper knowledge of the subject. The aim of this study is to assess the food 

safety knowledge, attitudes and practices (KAP) of students in Georgia.  

This was cross-sectional on-line survey of University students. The 

survey was conducted using Google Forms platform in June-July 2020. 

An email requesting student participation and containing the link to the 

survey was sent to 200 students. 

In total, 163 students completed the survey (response rate 81,5%). The 

mean age of students was 22.8 years (standard deviation [SD]: 3.8); 79 

(48.5%) were women and 84 (51.5%) were men. The knowledge of the 

majority about the principles and recommendations for safe food was 

generally satisfactory. However, survey also identified major gaps in food 

safety knowledge: up to 40% of students did not know that open wounds 

and abscess can be sources for bacteria causing food poisoning, only 

43.5% of students knew that frozen foods cannot be frozen again after 

thawed, while 76% of students did not know that frozen food cannot be 

thawed at room temperature.  
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Important aspect to consider is that food insecurity is an issue among 

university students in general and proper knowledge and practices are 

even more important for students staying away from home countries. 

 

Introduction 

Food safety knowledge is complex and multifaceted, extending from 

food makers and retailers to public health organizations and health 

educators [1]. WHO breaks down food safety into five easy to manage and 

comprehend categories that are applicable in many situations, from food 

service to food preparation in the home [2]. Same time food safety 

attitudes of consumers can be broken into six separate but related 

concerns, including chemical issues, health issues, spoilage issues, 

regulator issues, deceptive practices, and ideal situations [3]. Nearly half 

of consumers consider the food they eat to be very safe, with a few minor 

concerns for the food’s safety with regards to foodborne illnesses and food 

handling [4]. Consumers “generally uncertain about the safety and quality 

of their food, despite the fact the food supply has never been safer and 

better controlled” [5].  There are holes in food safety knowledge that lead 

to consumers making uninformed and critical actions. Some of the more 

concerning knowledge deficient within the general population are 

incorrect knowledge regarding defrosting practices (improper cooling and 

reheating of cooked foods), lack of information about proper refrigeration 

temperatures, and knowledge about how to keep away from cross-

pollution of foods [6]. Students exhibits just as many, if not more, food 

safety problems than the general population. Much like the general 

population, college students exhibited a high level of confidence regarding 

their food safety behaviors (e.g. proper food handling, sanitation, and food 

preparation procedures) despite not having proper knowledge of the 

subject [7]. Students, as a whole, believes they know the basics of food 

safety, such as avoiding cross pollution and practicing suitable 

disinfection procedures, but few shows many of these practices under 

control [8].  While most educational Institutions’ health education focuses 

more on topics such as alcohol and substance abuse, sexual health and 
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nutrition, there is a need to inform the students about proper food safety 

[9]. A study focusing on the University of Maine, found that while 

students did have a good enough understanding of populations at risk for 

foodborne illness, they had poor knowledge of the foods that pose the 

biggest risk for foodborne illness [10]. Students typically engage in food 

safety behaviors that put them at a higher risk than the general population 

[9].  

 

Aim 

The aim of this study is to assess the food safety knowledge, attitudes 

and practices (KAP) of students in Georgia, including demographic 

factors associated with food safety KAP, in order to identify areas for, and 

groups that may benefit from, possible food safety education.  

 

Materials and methods 

This was cross-sectional on-line survey of University students. The 

survey was conducted using Google Forms platform in June-July 2020. 

An email requesting student participation and containing the link to the 

survey was sent to 200 students. Email provided information about the 

survey, explained that participation was voluntary and that the survey was 

anonymous, with no personal information directly identifying the person 

being collected.  

The questionnaire was created by selecting questions from existing, 

internationally validated questionnaires [11-15]. Descriptive statistics 

were performed to describe responses to survey questionnaires, with 

results presented as numbers and percentages of answers to each question. 

Bivariate analysis was performed to assess differences between correct 

responses to food safety knowledge domain and respondent 

characteristics. Bivariate comparisons were tested using either Pearson’s 

chi-square or Fisher exact test as appropriate. P value of <0.05 were 

considered statistically significant. All statistical analyses were performed 

using IBM SPSS Statistics version 22.  
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Results 

In total, 163 students completed the survey (response rate 81,5%). The 

mean age of students was 22.8 years (standard deviation [SD]: 3.8); 79 

(48.5%) were women and 84 (51.5%) were men. Socio-demographic 

characteristics of survey respondents are shown in table 1. 

Food safety knowledge was assessed with nine questions. In general, 

majority of participants correctly answered most of the questions (Table 

2). 84.7% of respondents correctly answered to the first question, 74.9% - 

to the second question, 79.7% - to the third question, 97% to the 

fourthquestion,  78.5% to the fifth question. Majority incorrectly answered 

the six and seventh questions 56.5% and 76.1%. Substantial proportion of 

participants (39.3%) incorrectly answered question 8. The nineth question 

was correctly answered by 96.3% of students. 

 

Table 1. Socio-demographic characteristics of survey participants 

Characteristics n=163 

Age categorise, n (%)   

<23 91 (55.8) 

23+ 72 (44.2) 

Gender, n (%)   

Female 79 (48.5) 

Male 84 (51.5) 

Year of study, n (%)   

1 60 (36.8) 

2 20 (12.3) 

3 25 (15.3) 

4 11 (6.7) 

5 4 (2.5) 

6 43 (26.4) 

Monthly income, mean (SD) 1328 (1065) 

Income categories, n (%)   

<1000 55 (33.7) 

1000-<2000 80 (49.1) 

2000+ 28 (17.2) 
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Table 2. Food safety knowledge 

Questions 

Responses, n (%) 

I 

certainly 

don’t  

agree 

I  

don't 

agree 

 

Neutral 

I 

 agree 

I  

certainly 

agree 

Question 1 - Cooked and 

uncooked foods should be 

prepared with separate 

equipment and should be 

stored separately 1 (0.6) 

6 

(3.7) 

18 

(11.0) 86 (52.8) 

52 

(31.9) 

Question 2 - The water used 

for every work in the 

kitchen must be drinkable 3 (1.8) 

21 

(12.9) 

17 

(10.4) 

71 

(43.6) 

51 

(31.3) 

Question 3 - Bacteria 

multiply very quickly in the 

foods that are kept at room 

temperature and reach the 

level that can cause food 

poisoning 1 (0.6) 

12 

(7.4) 

20 

(12.3) 

77 

(47.2) 

53 

(32.5) 

Question 4 - Bacteria can 

also be transmitted to food 

via poorly cleaned 

equipment 0 (0) 

3 

(1.8) 2 (1.2) 

79 

(48.5) 

79 

(48.5) 

Question 5 - There is no 

harm in keeping animal 

originated food such as 

meat, milk, eggs at room 

temperature 58 (35.6) 

70 

(42.9) 

14 

(8.6) 

14 

(8.6) 7 (4.3) 

Question 6 - Frozen foods 

can be frozen again after 

thawed 16 (9.8) 

55 

(33.7) 

45 

(27.6) 

43 

(26.4) 4 (2.5) 

Question 7 - Frozen foods 

can be thawed at room 

temperature 10 (6.1) 

29 

(17.8) 

40 

(24.5) 

71 

(43.6) 13 (8.0) 
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Question 8 - Open wounds 

and abscess can be sources 

for bacteria causing food 

poisoning 6 (3.7) 

24 

(14.7) 

34 

(20.9) 

77 

(47.2) 

22 

(13.5) 

Question 9 - The most 

important signs in food 

poisoning are; diarrhea, 

nausea, vomiting, fever, 

abdominal pain, fatigue and 

loss of appetite 2 (1.2) 

3 

(1.8) 1 (0.6) 

85 

(52.1) 

72 

(44.2) 

 

Results of bivariate analysis showed that in age categories a 

statistically significant difference was obtained for the second question 

(the water used for every work in the kitchen must be drinkable): 61 

(67.0%) <23 years and 61 (84.7%) 23+ years, p=0.01.   

Borderline difference was observed for the first question (cooked and 

uncooked foods should be prepared with separate equipment and should 

be stored separately): 81 (89.0%) <23 age vs. 57 (79.2%) 23+ years, 

p=0.08. No differences were found between men and women (Table 3). 

Table 3. Bivariate association between food safety  

knowledge and age/gender 

 Questions Age categories, n (%) Gender, n (%) 

  <23  

(n=91) 

23+  

(n=72) 

p 

val

ue 

Fem

ale  

(n=7

9) 

M

ale  

(n=84) 

p 

value 

Cooked and uncooked foods 

should be prepared with 

separate equipment and 

should be stored separately 

81 

(89.0) 

57 

(79.2) 

0.08 70 

(88.6) 

68 

(81.0) 

0.17 

The water used for every 

work in the kitchen must be 

drinkable 

61 

(67.0) 

61 

(84.7) 

0.01 58 

(73.4) 

64 

(76.2) 

0.68 
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Bacteria multiply very 

quickly in the foods that are 

kept at room temperature and 

reach the level that can cause 

food poisoning 

73 

(80.2) 

57 

(79.2) 

0.86 63 

(79.7) 

67 

(79.8) 

0.99 

Bacteria can also be 

transmitted to food via poorly 

cleaned equipment 

89 

(97.8) 

69 

(95.8) 

0.4

6 

77 

(97.5) 

81 

(96.4) 

0.7 

There is no harm in keeping 

animal originated food such 

as meat, milk, eggs at room 

temperature 

74 

(81.3) 

54 

(75.0) 

0.3

2 

65 

(82.3) 

63 

(75.0) 

0.25 

Frozen foods can be frozen 

again after thawed 

36 

(39.6) 

35 

(48.6) 

0.2

4 

33 

(41.8) 

 38 

(45.2)  

0.65 

Frozen foods can be thawed 

at room temperature 

21 

(23.1) 

18 

(25.0) 

0.7

7 

16 

(20.3) 

 23 

(27.4)  

0.28 

Open wounds and abscess 

can be sources for bacteria 

causing food poisoning 

51 

(56.0) 

48 

(66.7) 

0.1

6 

49 

(62.0) 

 50 

(59.5)  

0.74 

The most important signs in 

food poisoning are; diarrhea, 

nausea, vomiting, fever, 

abdominal pain, fatigue and 

loss of appetite 

89 

(97.8) 

68 

(94.4) 

0.2

5 

77 

(97.5) 

80 

(95.2) 

0.45 

 

Analysis by income status showed the least knowledge related to 

freezing/de-freezing of food were among students with highest income 

(p=0.005). High income students were also less knowledgeable of food 

poisoning symptoms (question 9), but the difference did not reach 

statistical significance (p=0.09). 

Students in their first and second years of study were least 

knowledgeable that frozen foods cannot be frozen again after thawing, 

35% of 1+2 year students answering correctly vs. 51.8% of 3+ year 

students, p=0.03 (Table 4).  
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Table 4. Bivariate association between food safety knowledge and monthly 

income/year of study 

Questions Number and percentage of correct answers by population sub-groups 

  Income, n (%) Year of study, n (%) 

  <1000 

GEL  

(n=55) 

1000-

<2000 GEL 

(n=80) 

2000+ 

GEL 

(n=28) 

p value 1/2 

(n=80) 

3+  

(n=83) 

p 

value 

Cooked and 

uncooked foods 

should be prepared 

with separate 

equipment and 

should be stored 

separately 

45 

(81.8) 

67 (83.8) 26 (92.9) 0.39 71 

(88.8) 

67 

(80.7) 

0.16 

The water used for 

every work in the 

kitchen must be 

drinkable 

38 

(69.1) 

60 (75.0) 24 (85.7) 0.25 55 

(68.8) 

67 

(80.7) 

0.78 

Bacteria multiply 

very quickly in the 

foods that are kept 

at room temperature 

and reach the level 

that can cause food 

poisoning 

42 

(76.4) 

64 (80.0) 24 (85.7) 0.6 67 

(83.8) 

63 

(75.9)     

0.21 

Bacteria can also be 

transmitted to food 

via poorly cleaned 

equipment 

54 

(98.2) 

77 (96.3) 27 (96.4) 0.8 79 

(98.8) 

 79 

(95.2)  

0.18  

There is no harm in 

keeping animal 

originated food 

such as meat, milk, 

eggs at room 

temperature 

44 

(80.0) 

62 (77.5) 22 (78.6) 0.94 62 

(77.5) 

66 

(79.5) 

0.75  

Frozen foods can be 

frozen again after 

thawed 

 21 

(38.2)  

 44 (55.0)   6 (21.4)  0.005 28 

(35.0) 

 43 

(51.8)  

0.03  

Frozen foods can be 

thawed at room 

temperature 

16 

(29.1) 

19 (23.8) 4 (14.3) 0.32 20 

(25.0) 

 19 

(22.9)  

0.75  

Open wounds and 

abscess can be 

30 

(54.5) 

50 (62.5) 19 (67.9) 0.45 45 

(56.3) 

 54 

(65.1)  

0.25  
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sources for bacteria 

causing food 

poisoning 

The most important 

signs in food 

poisoning are; 

diarrhea, nausea, 

vomiting, fever, 

abdominal pain, 

fatigue and loss of 

appetite 

54 

(98.2) 

78 (97.5) 25 (89.3) 0.09 76 

(95.0) 

 81 

(97.6)  

0.38  

 

The knowledge of the majority about the principles and 

recommendations for safe food was generally satisfactory. (Especially this 

applies to the first of the five principles - "Keep clean", the second - 

"Separate", the third "Prepare properly" and the fifth "Use safe raw 

materials and water", although the only exception in this context was the 

greater number of respondents’ ignorance of the fourth principle - "keep 

it properly" issue related of frozen food thawing regimes. In particular, the 

7th question was not answered correctly by the majority, as the choice of 

thawing food at room temperature was made on the non-recommended 

method, namely thawing at room temperature, which is an undesirable 

method compared to other methods of thawing food, such as thawing in 

refrigeration using a refrigeration cell, thawing with running water, 

thawing using a preparation (thermal processing) process and thaw in the 

microwave. This answer was the only incorrect answer observed by the 

majority of respondents. 

It should also be noted that most of the respondents have much better 

information about the clinical signs related to food poisoning than the 

knowledge about the prevention of these poisonings. In particular, the 

percentage of correct answers in this regard was as follows: 96% know the 

clinical signs of food poisoning, although the lowest knowledge of 

preventive measures is recorded (at least - 18%) on the question – 

regarding the importance of personal hygiene and health when preparing 

food. 
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Conclusion 

Students showed good overall knowledge of food safety: average 

correct response rate across the 9 questions included in the questionnaire 

was 71%, including 75% to 85% of students giving correct response to 4 

questions, while the rate was 96% and 97% for 2 questions. However, 

survey also identified major gaps in food safety knowledge: up to 40% of 

students did not know that open wounds and abscess can be sources for 

bacteria causing food poisoning, only 43.5% of students knew that frozen 

foods cannot be frozen again after thawed, while 76% of students did not 

know that frozen food cannot be thawed at room temperature. Poor 

knowledge of refrigerating/freezing requirements is not unique to our 

study, surveys in other countries also identified gaps in this direction [16]. 

Our study was not powered to determine the reasons for such low 

knowledge related to freezing practices, but it certainly underlines a 

potential area for education particularly given that a large proportion of 

foodborne diseases are caused by food improperly prepared or mishandled 

at home [17]. Another important aspect to consider is that food insecurity 

is an issue among university students in general and proper knowledge and 

practices are even more important for students staying away from home 

countries [18-19]. 

This study is subject to several limitations. Firstly, sampling strategy 

and a small sample size affect the representativeness of the study and thus 

generalizability of findings. It should be considered that study 

implementation was significantly affected by COVID-19 pandemic, 

initially planned as in-person survey, we have to switch to an online 

format and also due to the imposed restriction in spring 2020 study was 

postponed coinciding with summer break.  

Another limitation is that the study surveyed medical students only, 

who are expected to have better knowledge about food safety and related 

issues. On the other hand, 36.8% of participants were in their first of the 

study and up to two thirds were in the first 3 years of the study, thus they 

did not get yet education on foodborne diseases and therefore survey was 
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able to capture important segment of medical student population that 

might be particularly vulnerable to foodborne diseases. 

Despite of limitations our study provides important information both 

for future research and action. It was the first study of its kind that laid the 

foundation for understanding food safety knowledge and practices among 

students in Georgia. Studenthood is essential period for establishing 

dietary habits and lifestyle behaviors that may have short- and long-term 

health effects including foodborne diseases (short-term) and chronic 

disorders (long-term). 
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