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Abstract 
The aim of this study was to assess the level of food safety practice, knowledge, behavior and 
awareness among n = 205 Trinidadian students (mean age 18±) enrolled within the education 
system in the Republic of Trinidad and Tobago, West Indies and to explore the association be-
tween these variables and the demographic and educational characteristics. To address these 
concerns, participants enrolled within the secondary (high school) and tertiary (university) insti-
tutions in Trinidad were questioned (16 questions) on food buying habits, preparation, attitudes, 
behaviors, knowledge and awareness. The data were analyzed using SPSS for descriptive, frequency 
distribution and percentages. Pearson chi square tested the association between food safety beha-
viors and awareness in relation to gender, age and educational level. Findings indicated that 76% of 
the students “always” washed their hands after touching raw chicken/meats and fish, while 50% 
utilized separate cutting boards/knives for raw chicken/meat and fish. Many students (68%) be-
lieved that it was “very safe” to only rinse cutting boards used for raw chicken/meat and fish. Oth-
ers (10%) believed it was “very safe” to defrost foods outside the refrigerator, and 25% reported 
that it was “safe” to leave hot foods at room temperature for more than four hours. The level of 
food safety practice and behavior was higher (p < 0.05) among the female students at the second-
ary school level than those at the tertiary level. There was no difference in the median (20/45) and 
mode (25/45) scores for food safety behavior between the two educational groups but the differ-
ence (p < 0.01) was significant for awareness. Food safety practice, behavior and awareness skills 
of males at the secondary level were significantly lower (p < 0.01) than the females. These results 
strengthen the need for continuous educational programs to improve food safety awareness skills 
of Trinidadian students. 
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1. Introduction 
Previous studies have demonstrated that food safety knowledge among secondary and tertiary students is limited 
and therefore, warrants attention. Knowledge of food safety should be addressed at an early stage in the educa-
tional institutions of Trinidad and Tobago. This aspect is very important among students [1], since they are also 
consumers. Food safety education requires basic training in safe food handling practices, preparation and storage 
of foods. Graduates from educational institutions are likely to become stakeholders in influential sectors of so-
ciety, such as the health sector and food industry. Therefore, there is a need to investigate food safety practices, 
behavior, knowledge, and awareness among secondary and tertiary level students in Trinidad, West Indies be-
cause of their roles in the health of future generations [2]. Lifestyles such as a student’s eating habit could have 
an effect on his or her present health and well-being, as habit established during early childhood can continue 
into later life [3]. This type of practice is indicative of statements made in another study done on the food safety 
attitude of culinary arts based students in public and private higher learning institutions which states that “Even 
if the food safety attitudes become more positive, they may not facilitate behavior change”, and “When there is 
an attitude change, the new attitude overrides but might not replace the habitual attitude [4]”.  

Eating occasions outside home may also contribute to food borne illnesses, due to the mishandling of food 
causing cross contamination [5]. Eating patterns also have changed since many foods may be stored unrefrige-
rated in vehicles, sports bags, or desk drawers for a quick snack “or meal on the go” [5]. A review carried out in 
the Caribbean by CAREC/PAHO/WHO during the period 1981-2005 revealed that of the 42,973 cases of food 
borne illnesses, Trinidad and Tobago, West Indies reported an annual average of 633 cases over the period [6]. 
A study also investigated consumers’ perceptions and awareness of in-home food safety practices in Trinidad 
and Barbados, West Indies over 12 months and revealed 29.7% of family members in Trinidad, West Indies ex-
perienced food-borne illness, as compared with those in Barbados, West Indies (6.7%) [7]. Family members ex-
perienced food-borne illness, but no one associated it with food prepared and served in the home. Therefore, the 
objectives of this research were to determine food safety practices, behaviors, knowledge and awareness among 
secondary and tertiary students within the education system of Trinidad, West Indies. There are limited research 
findings to determine practices, behavior, knowledge and awareness among secondary (high school) and tertiary 
level (university) students in Trinidad, West Indies. The implications of this study are that educators and parents 
may use training/education as a reliable impact tool to enhance subsequent practices, behavior, knowledge, and 
awareness changes among students.  

2. Sampling and Methods 
An online search was done to determine the exact number of secondary and tertiary level educational institutions 
in the Republic of Trinidad and Tobago, West Indies. The online search revealed that there were two hundred 
and twenty four secondary schools (high schools) in Trinidad and fifteen in Tobago. There are also four major 
tertiary level (universities) educational institutions in Trinidad & Tobago, West Indies. This research was con-
ducted during the months of September to December 2011 using students from the upper level (16 - 18 years old) 
secondary school students and tertiary level (18 years and over) students in Trinidad, West Indies. The sample 
size was calculated based on the precision of a study and proportionate representation [Equation (1)] [8]. 

21.96 0.8 0.2 246
0.0025

n × ×
= =  

All secondary school students, who participated in this research should have completed seven years of prima-
ry level education and would have completed the Secondary School Assessment Examination before moving 
onto a secondary school. After leaving secondary school, students, would have completed between 10 to 12 
years of education. The secondary school students who participated in this research fell within the age group 16 - 
18 years old and did not need parental consent. The tertiary level students were post-secondary level students 
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and were first year students at the University of the West Indies (UWI), St Augustine, Trinidad, West Indies and 
the School of Business and Computer Science, Trincity, Trinidad, West Indies. The students were recruited us-
ing convenience sampling and a consent letter (Appendix 1) was attached to each questionnaire (Appendix 2) 
informing each participant of the purpose of the research with the understanding that confidentiality was assured. 
About half (47.3%) of the students were from secondary schools and 52.7% of the students were from the ter-
tiary level educational institutions. 

Data was collected using a hand written questionnaire. In order to determine the allotted time of completion 
(approximately 10 minutes) the questionnaire was pilot-tested using fifteen students enrolled in various courses 
at the University of the West Indies, St Augustine, Trinidad, West Indies. The questionnaire consisted of eigh-
teen multiple choice questions with varied possible answers, including “do not know”. Questions were adapted 
from a Consumer Awareness and Knowledge Study [9]. All students signed a consent letter before participating 
in the research and were guaranteed confidentiality. The letter was attached to the questionnaire. 

The questionnaire was administered face-to-face and comprised of seven areas as follows: demographics, 
food buying habits, preparation and attitudes, food safety behavior, food safety awareness, safety messages, and 
self assessment of food safety knowledge. The demographic data included gender, age, school, and household 
characteristics, such as composition of the household and household income, before tax. The respondents’ food 
buying habits, food preparation, and attitudes were determined by asking questions, such as: How often do you 
shop for food either for yourself or others in your household? Where do you mainly shop for food, bought for 
either yourself or others in your household? Apart from yourself, who else do you prepare food for in your 
household? How often do you prepare, handle or cook poultry, meat and fish? Do you enjoy preparing food for 
your household?  

Questions 8 and 9 were the only two questions for which students were allotted scores. These scores were 
used to form the basis for analyzing the practice, behaviors and awareness of the participants. Question 8 (a - i) 
consisted of nine Likert style multiple choice questions related to food safety behaviors. The response choices 
for these questions were “always,” “most of the time,” “sometimes,” “rarely,” “never,” and “no response.” The 
correct response for Question 8 (a - c) was “always,” and the correct response for Question 8 (d - i) was “never.” 
Question 9 (a - j) consisted of ten Likert style multiple choice questions related to food safety awareness. The 
response choices for these questions were “very safe,” “safe”, “neither safe nor unsafe,” “unsafe,” “very unsafe” 
and “no response.” The correct response for Question 9 (a - c) was “very safe” and the appropriate response for 
Question 9 (d - j) was “very unsafe.” For Question 8 and Question 9 a score of five was allotted for all correct 
responses. All responses categorized as incorrect; was allotted a score of zero. Therefore Question 8’s total score 
was out of 45 and Question 9’s total score was out of 50.  

The questionnaire was pilot-tested using 15 students enrolled in various courses at the UWI, St. Augustine 
campus from May to July of 2011. Respondents who participated in the pilot test were not included in the final 
data. The pilot testing was done to determine the allotted time of completion, “fine tune” the wording, check for 
lack of clarity of the instructions and guide the originality of this research. An introductory letter with a desig-
nated “consent” section was attached to the questionnaire. Each participant was apprised of the research and was 
assured of confidentiality. 

3. Statistical Analysis  
IBM SPSS Statistics 19 (SPSS Inc., Armonk, NY: IBM Corp.) was used to analyze data collected from the 
completed questionnaires. In all cases, the answers to the questionnaire were coded numerically and the data in-
putted manually into the statistical program before analysis. The data were also analyzed using cross tabulation 
to acquire information such as descriptive statistics, frequency distribution, and percentages. Pearson chi square 
was used to test the association between food safety behaviors and awareness in relation to the variables of 
gender, age and educational level. The Mann-Whitney U test was used to determine any significance in know-
ledge behaviors and awareness between the male and female students at the tertiary and secondary level. 

4. Results 
4.1. Demographics 
Of the 205 students questioned during the period September–December 2011, 97 students (47%) were from the 
secondary school and 44% fell within the age range of 16 to 18 years of age and 108 (53%) were from the ter-
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tiary level and 56% fell within the age range of 18 years and over (Table 1). The annual household income of all 
respondents (was based on the conversion of $6.4 Trinidad & Tobago dollar = 1 US$) before tax. Data revealed 
that 8% of the respondents earned less than US $3125, while 9% earned between US $3125 - US $6250, 4% earned 

 
Table 1. Demographic characteristics (n = 205).                                                  

Gender, Age group, Educational Institution Total % 

Gender: (n = 205)  

Males 36.00 

Females 64.00 

Age Group (n = 205)  

18 years & Over 56.10 

16 - 18 years 43.90 

School: (n = 205)  

Secondary 47.30 

Tertiary 52.70 

 
Household Composition Responses-Secondary Students (n = 97) Male % Female % 

Which of the following  
best describes your household? 

Living with parents 5.15 42.26 

Living alone 0.00 1.03 

Two or more adults and no children 1.03 5.15 

One or more adults and children 1.03 32.98 

No response 3.09 8.24 

 

Responses-Tertiary Students (n = 108) 

Living with parents 34.25 20.37 

Living alone 8.33 0.92 

Two or more adults and no children 4.62 1.85 

One or more adults and children 11.11 17.59 

No response 0.00 0.92 

 

Annual household  
income before tax 

Responses-Secondary Students (n = 205) Male % Female % 

Less than US$ 3125 2.92 4.87 

US$ 3125 to under US $6250 3.41 5.36 

US $6250 to under US $9375 1.95 1.95 

US $9375 to under US $12,500 1.46 1.95 

US $12,500 or 2.92 3.90 

Don’t know 20.48 41.95 

No response 2.43 4.39 
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US $6250 to under US $9375, 3% earned US $9375 to under US $12,500 and 7% earned US $12,500 or more. 
Of the 205 respondents 20% of the males and 42% of the females did not know their family’s annual household 
income before tax and 2% of the males and 4% of the females gave no response. Respondents not knowing their 
family’s annual income were primarily from the secondary school system. No males at the secondary school 
level responded to the annual income ranges of US $3125 - US $6250 and US $12,500 or more. 20% female and 
34% male respondents at the tertiary level and 42% female and 5% male respondents at the secondary level in-
dicated that they still lived with their parents. 

4.2. Food Buying Habits, Preparation and Attitudes  
There was a preference for purchasing foods on a weekly basis as 42% of the females and 3% of the males at the 
secondary school level and 19% females and 22% males at the tertiary level preferred weekly purchases. 84% of 
the respondents (n = 205) indicated that they mainly shopped at the supermarket for food. More than half were 
female (55%) students and 29% were males, followed by 4% females and 4% males indicating restaurants and 
3% females and 3% males indicating the marketplace. At the secondary level 55% females (p < 0.05) and 5% 
males, together with 21% females and 27% males at the tertiary level indicated that they prepared meals for 
someone other than themselves. Also, 34% females and 5% males at the secondary level and 19% females and 
31% males at the tertiary level indicated that they did not prepare meals for anyone at home.  

Many of the female (45%) respondents and 1% of the male respondents at the secondary school level indi-
cated that they prepared, handled or cooked chicken on a weekly basis (p = 0.01) while 13% of the females and 
14% of the males at the tertiary level indicated that they handled chicken on a weekly basis. The female students 
at the secondary level showed a significantly higher (p < 0.01) level of enjoying food preparation in response to 
the whether or not they enjoyed preparing food for their household. At the secondary level, 35% females and 0% 
males and at the tertiary level, 9% females and 12% males indicated that they prepared, handled or cooked other 
meats or fish on a weekly basis. There was a significant difference between the number of males (p < 0.05) at 
the secondary level and the tertiary level who prepared, handled or cooked other meats or fish on a weekly basis. 
At the tertiary level 25% of the males and 12% females indicated that they never did. At the secondary level 13% 
of the females and 5% males indicated that they never did this chore. Overall the female students at the second-
ary school showed a higher level of food buying habits, preparation and attitudes than the tertiary level females. 

4.3. Food Safety Behaviors 
On investigating the food safety behaviors (Table 2) 81% of female and 8% of male students at the secondary 
level and 38% of female and 45% of female students at the tertiary level indicated that they “always” wash their 
hands after touching raw chicken /meat. The percentage was significantly higher (p < 0.05) among the female 
students at the secondary school level. There was no significant difference between the 77% female and 8% 
male students at the secondary school level and the 38% female and 49% male students at tertiary level who in-
dicated that they “always” wash their hands after touching raw meat/fish. At the secondary level 35% female 
and 7% male students and 33% female and 24% male students at the tertiary level indicated “always” using sep-
arate cutting boards or knives for just raw chicken/meat. Of the 205 respondents, 51% of the students indicated 
“always,” 15% indicted” most of the time” and 16% indicated “sometimes” for using separate cutting boards or 
knives for raw chicken or meat. These results indicated a high level of cross contamination prevention at both 
schools but the significance (p < 0.05) was noted at the secondary school level. 77% female and 8% male stu-
dents at the secondary level and 33% female and 36% male students at the tertiary level “always” rinsed with 
water only cutting boards, knives and plates used for raw chicken before using them for other foods. The stu-
dents at both the secondary and tertiary level did not practiced a higher level of safe food safety behaviors (p < 
0.05) as this practice can create a significantly high risk for cross contamination. Some (30%) of all the respon-
dents indicated that they “never” leave cold foods out of the refrigerator for more than four hours. Eighty one 
percent (81%) of female and 9% of male students 32% females 44% males at the tertiary level “never” practiced 
putting cooked meats back into the same plate used to store raw meats without washing them first. This practice 
indicated a high level of food safety behaviors however there was no significance in gender or education level. 
Of the n = 205 respondents, 76% indicated that they “never” pour marinades that contained raw meat over 
cooked meat and 37% indicated “sometimes” leaving hot foods at room temperature for more than 4 hours with 
35% indicating that they “always” defrost frozen foods outside the refrigerator.  
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Table 2. Food safety behaviors of all respondents (N = 205).                                                    

Question # 8 
Using the scale, can you tell me how often you do  
any of the following things when preparing food? 

Always 
% 

Most of  
the time % 

Sometimes 
% 

Rarely 
% 

Never 
% 

No response  
% 

(a) Wash your hands after touching raw chicken/meat 

Male 28.3* 4.4 0.5 0.5 1.5 1.0 

Female 58.0* 3.9 0.0 0.0 2.0 0.0 

(b) Wash your hands after touching raw meats or fish 

Male 30.2* 2.9 1.0 1.5 0.0 0.5 

Female 56.1* 3.9 2.0 2.0 0.0 0.0 

(c) Use separate cuttings boards or knives for just raw chicken meat 

Male 21.0* 2.9 2.9 2.9 4.9 1.0 

Female 29.8* 11.7 12.7 4.9 5.4 0.0 

(d) Rinse cutting boards, knives and plates used for raw chicken before using them for other food 

Male 22.9 5.4 3.4 1.5 1.5* 1.0 

Female 54.1 6.3 1.5 0.5 2.0* 0.0 

(e) Leave cold food out of the fridge for more than 4 hours 

Male 1.0 2.4 10.7 12.2 9.3* 0.0 

Female 2.9 2.0 17.6 21.0 21.0* 0.0 

(f) Put cooked meats back into the same plates used to store raw meats without washing them first 

Male 1.0 1.0 1.5 3.4 28.3* 0.5 

Female 1.5 1.5 2.4 4.4 54.1* 0.0 

(g) Pour marinades that contained raw meat over cooked meat 

Male 0.5 2.0 3.9 2.4 26.3* 1.0 

Female 1.5 1.5 3.4 6.8 49.8* 1.0 

(h) Leave hot foods at room temperature for more than 4 hours 

Male 4.4 6.8 13.2 8.8 2.4* 0.0 

Female 6.3 10.2 23.4 14.1 9.8* 0.5 

(i) Defrost frozen foods outside the refrigerator 

Male 12.2 9.3 9.8 1.5 2.0* 0.5 

Female 22.0 19.5 12.7 5.9 3.4* 1.0 

N = total number of respondents; *Percentage of respondents who answered questions correctly. 
 

Further analysis revealed that no one knew the temperature of their refrigerator at home. A significantly high 
(p < 0.01) level of female students at the secondary level gave no response. 67% of the secondary level students 
and 70% of the tertiary level students did not know whether the temperature in their refrigerator was in Celsius 
or Fahrenheit. At the secondary school level the female students practiced a significantly higher (p < 0.05) level 
of food safety behaviors than the males. On average the males at the tertiary level practiced higher levels of food 
safety behaviors than their female counterparts. Therefore at the tertiary level the male students showed a higher 
level of food safety practice and scored higher on both the behavior and awareness questions with no significant 
difference. The range of behavior scores for the secondary school students was 0 - 35 out of 45 and 0 - 30 out of 
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45 for the tertiary level students, there was no significant difference in the food safety behavior mean scores 
(22/45) at the secondary school level and at the tertiary level (21/45). The median score for food safety behavior 
of both institutions was 20/45 and the mode score for both institutions was 25/45. Overall female students at the 
secondary school level practiced a significantly higher (p < 0.05) level of food safety behaviors. 

4.4. Food Safety Awareness, Messages and Knowledge 
On investigating food safety awareness (Table 3) the majority of respondents (76%) indicated that it was “very 
safe” to wash hands after touching raw chicken/meat/fish. Also 50% of the students indicated that it was “very 
safe” to use separate cutting boards or knives for raw chicken/meat. These results showed a significantly high 
level of food safety awareness among the students with a significant difference of p < 0.01 among the female 
students at the secondary school level. 68% of the (n = 205) students felt that it was “very safe” to rinse with 
water only cutting boards, knives and plates used for raw chicken. The female students at the secondary level 
showed a significant (p = 0.009) higher level in terms of lack of awareness for cross contamination and positive 
food safety awareness habits compared to the male students. The female students at the tertiary level showed a 
significant p = 0.05 lower level of awareness for cross contamination than their male counterparts. Overall the 
majority of students showed a lack of awareness of cross contamination. 

7% of the (n-205%) respondents felt that it was “very unsafe” to leave cold food out of the refrigerator for 
more than four hours while 54% felt that it was “very unsafe” to put cooked meats back into the same plates 
used to store raw meats without washing them first. At the secondary level 38% females and 4% males felt that 
it was “very unsafe” to pour marinades from raw meat over cooked meat with 19% females and 24% males at 
the tertiary level expressing the same view. A significant p < 0.05 was noted for males at the secondary level as 
the majority of them were unaware of the risks associated with the area of cross contamination. At the secondary 
level, 44% of the females and 1% of males and 12% of the females and 22% of the males at the tertiary level felt 
that it was “safe” to defrost foods outside the refrigerator. There was a significant of p = 0.05 among the male 
students at the secondary level. There was no significance among the 26% of students who felt that it was “un-
safe” and the 7% who felt that it was “very unsafe” to leave hot foods at room temperature for more than 4 hours. 
At the tertiary level 3% of the males and 2% of the females felt that it was “very safe” to store foods at 8˚C and 
at the secondary level 3% of the females and 1% of the males felt that it was “very safe” to store foods at 8˚C. 
The mean awareness score was (16/50) at the secondary level and at the tertiary level it was 15/50. The range of 
awareness scores for secondary students was 0 - 35 out of 50 and 0 - 30 out of 50 for the tertiary level students. 
The male students at the tertiary level showed a higher level of practicing food safety awareness and scored  

 
Table 3. Responses to food safety awareness (N = 205).                                                        

Question # 9 
Using the scale, how safe is it to do the following things? 

Very safe, safe, neither safe nor unsafe, unsafe, very unsafe, no response 

Correct  
answers 

Incorrect Answers  
or no response  

(%) na (%) na 

(a) Wash your hands after touching raw chicken/meat 76.1 (156) 23.9 (49) 

(b) Wash your hands after touching raw meats/or fish 76.1 (156) 23.9 (49) 

(c) Use separate cuttings boards or knives for just raw chicken/meat 49.3 (101) 50.7* (104) 

(d) Rinse cutting boards, knives and plates used for raw chicken 0.5 (1) 99.5* (204) 

(e) Leave cold food out of the fridge for more than 4 hours 10.7 (22) 89.3* (183) 

(f) Put cooked meats back into the same plates used to store raw meats without washing them first 54.1 (111) 45.9* (94) 

(g) Pour marinades that contained raw meat over cooked meat 42.4 (87) 57.6* (118) 

(h) Defrost frozen foods outside the fridge 3.9 (8) 96.1* (197) 

(i) Leave hot  foods at room temperature for more than 4 hours 7.3 (15) 92.7* (190) 

(j) Store cold foods at 8 degree Celsius or above (46 degrees Fahrenheit) 2.0 (4) 98.0* (201) 
*High percentage of respondents who either answered question incorrectly or did not respond; na = number of respondents, N = total number of total 
respondents. 
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higher on both the behavior and awareness questions but the difference was significant (p < 0.01) only for 
awareness. Also, the food safety awareness median (15/50) and mode (20/50) scores were the same at the sec-
ondary and tertiary level. There was no difference in the median (15/50) and mode (20/50) scores. 

At the secondary school level 50% females and 6% males responded “yes” to seeing hearing and reading in-
formation about food safety apart from this questionnaire. These students participated in Home Economics and 
Food and Nutrition classes. At the tertiary level 21% males and 17% females also indicated “yes”. Of the n = 
205 respondents 15% of the females and 11% of the males indicated “no” to seeing hearing and reading infor-
mation about food safety apart from this questionnaire and 13% females and 10% males indicated that they 
cannot recall seeing, reading or hearing anything about food safety. Eighteen percent (18%) of respondents at 
the tertiary level stated that they got food safety information from the television and the internet. Further analy-
sis as to where students heard or read information about food safety revealed that 36% of the females and 14% 
of the males got information from various other sources such as the newspapers, books, parents and food labels.  

At the secondary school level 52% of the female students and 5% of the male students indicated that they had 
formal training in food safety or food preparation. At the tertiary level 56% of the males and 36% of females in-
dicated that they had formal training in food safety or food preparation. Participants were not scored on the 
knowledge questions since these questions were structured to determine the participants’ self assessment of their 
food safety knowledge. The self assessment of perceived food safety knowledge of 23% of females and 3% of 
males respondents at the secondary and 7% of female and 12% male respondents at the tertiary level revealed 
that that they felt that their knowledge base of food safety was “very good”. A further breakdown by gender 
demonstrated that 43% of the females and 1% males at the secondary level together with 25% females and 27% 
males at the tertiary felt that their food safety knowledge was “quite good”. The males at the tertiary level 
showed a higher (p ≤ 0.05) perceived knowledge level than their female counterparts and the males at the sec-
ondary level. The male students at the secondary level showed a significant lower knowledge level their female 
counterparts with a difference of significant p < 0.05. There was no significance between the females at both in-
stitutions. Overall at the secondary level the significant p < 0.05 female population and the significant p < 0.05 
male population at the tertiary level showed that the knowledge base of these students reflected knowledge of 
food safety issues. 

5. Discussion 
5.1. Demographics 
Age, sex, income and educational levels influence food safety knowledge and behaviors of consumers [10]. 
Findings from one research showed that food safety knowledge is associated with the socio demographic and 
academic variable by increased food safety knowledge and age [11] while another believed that there is not al-
ways a link between behaviors and knowledge [12]. In this study these variables were used to gather data which 
guided and formed the basis for the analyses of this research. The students at the secondary level fell primarily 
within the age range of 16 - 18 and at the tertiary level 18 and over. The male students at the tertiary level 
showed a higher level of food safety skills than their male counterparts at the secondary level. This can be attri-
buted to the age difference among the males but the female students at the secondary level showed a higher level 
of food safety skills than the females at the tertiary level. This can be attributed to the fact that the majority of 
female students at the secondary level indicated that they still live with their parents. The male students at the 
secondary level were also not knowledgeable of their family’s annual income before tax (Table 1). 

5.2. Food Buying Habits, Preparation and Attitudes 
There was a preference by the majority of respondents for foods to be purchased at the supermarket, as evi-
denced by responses from both the secondary and tertiary level students. Also, participants preparing meals for 
themselves or someone other than themselves were mainly females at the secondary school level. The potential 
for temperature abuse exists whenever foods are purchased. This abuse occurs if the temperature of raw meat 
rises above 10˚C as food borne pathogenic microorganisms flourish at these temperatures [13]. In this study 
males and females at both the secondary and tertiary institutions practiced leaving hot foods outside of the refri-
gerator for lengthy periods of time. There was also evidence of temperature abuse, as noted by foods being de-
frosted outside of the refrigerator and cold foods being compromised when stored at incorrect holding tempera-
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tures. An investigation on consumer awareness and perceptions of safe food safety practices at homes in Trini-
dad, West Indies showed that the majority of the consumers claimed that they packed frozen items ‘immediately’ 
after reaching home, thereby reducing the risk of temperature rise [14]. Also, the defrosting procedures were 
poor by some consumers, since more than half of consumers defrosted frozen meat improperly, i.e. by placing it 
in a bowl and leaving in the sink at room temperature (~30˚C; 86˚F) to thaw. The defrosting of processed meat 
by placing it under cold running water was also a practice of some consumers. In conforming to correct practices, 
slightly less than half of consumers defrosted in a chiller/refrigerator overnight or in a microwave oven [14]. 
Most of the students participating in this study felt that it was neither safe nor unsafe to store foods at 8˚C or 
above. They also did not conform to best practices as some of them defrosted foods outside the refrigerator and 
sometimes left cold food out of the refrigerator for more than four hours. 

5.3. Food Safety Behaviors 
The safety of perishable foods depended on temperature control through all stages of the cold chain. These stag-
es include the production, transport and storage of food items both in retail display and in the domestic kitchen 
[15]. The packing of chilled perishable food items into the refrigerator after returning home from shopping con-
tributes to the cold chain. It is believed that many consumers do not adhere to safety guidelines of prompt refri-
geration after purchasing perishable foods, separation of raw and ready to eat foods, proper dairy storage, keep-
ing perishable foods at or below 4°C and following the correct procedures when thawing frozen foods [16]. Be-
haviors such as these help to determine the food safety attitude of consumers and can also contribute to an un-
derstanding of their actual food safety behavior [17]. Therefore the food safety attitudes of the students in this 
study were determined and their behaviors were found to be satisfactory except for the areas where foods were 
left outside the refrigerator to defrost and hot foods were left outside for prolonged periods of time before sto-
rage (Table 2). There is the belief that attitudes can have a direct influence on behavior [17] [18]. The positive 
practices of students in this research towards washing of hands and using separate cutting boards and knives is 
reflective of their food safety knowledge and should be transferred into positive behaviors and awareness to-
wards safe food handling and preparation. These positive practices would eliminate the possibility of cross con-
tamination and food borne illnesses. There is also the mindset that everyone is aware of the food safety proce-
dures for handling foods, but some of the self reported food handling behaviors by students in this study does 
not support this belief as evidenced by a number of them rinsing of cutting boards, knives and plates used for 
raw chicken, meat and fish with water only before using them for other foods.  

5.4. Food Safety Awareness, Messages and Knowledge 
In the current study, students at both the secondary and tertiary level showed positive behavior and awareness 
skills in some areas of food safety. For example, female students at the secondary school level showed a signifi-
cantly higher level of hand washing after touching raw chicken, meats and fish, while a small percentage of 
males did so. At the tertiary level, mainly the male students practiced safe hand washing. Food safety knowledge, 
attitude and food handling practices of young adults are at an insufficient level [19]. The females in this study 
mainly at the secondary school level were involved in food preparation on a regular basis and the analysis of 
data showed that the females at the secondary level food safety practices outweighed that of their male counter-
parts. The analogy of the students in this study was made based on the fact that slightly more than half of the 
females and less than ten percent of the males at the secondary school level indicated that they had training in 
food safety or food preparation in their Home Economics and Food preparation classes. In previous research, 
females displayed higher levels of food preparation practices than their male counterparts [20]. However, in 
terms of food safety knowledge, both males and females were at the same level [20]. The same cannot be said 
about the students in this research study since the males at the tertiary level were more knowledgeable than their 
female counterparts and the females at the secondary level showed a higher knowledge base than their male 
counterparts.  

Safe hand washing is considered to be hands washed with hot water, soap or detergent for lathering and rins-
ing, followed by the use of a clean, unused hand towel or disposable paper towel for drying [21] [22]. Someone 
may think that they have washed their hands “when in truth and in fact,” they would have only rinsed them [22]. 
The analysis of responses for hand washing in this research revealed that secondary level female students dem-
onstrated higher food safety practices, behaviors, knowledge, and awareness. In this study high percentages 
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(Table 3) were noted for behaviors where the majority of respondents indicated that they always rinsed the 
chopping board after using it for chicken, meat and fish. Also the majority of awareness responses revealed that 
students felt it was very safe to rinse the chopping, boards, knives and plates after using it for chicken, meat and 
fish. Best practice states that chopping boards should not only be rinsed but washed with soap and water and sa-
nitized before further use. Food items can become contaminated with pathogenic microorganisms which are 
transferred from contaminated hands, produce and equipment such as cutting boards and knives used during 
food preparation. Many opportunities for cross contamination exist in the domestic kitchen during the prepara-
tion of ready to eat food items [23]. Overall, the majority of female respondents both at the secondary and ter-
tiary level showed an awareness of basic hygiene. However, there was a lack of awareness for food safety, as the 
majority of students indicated that they sometimes left foods at room temperature for more than four hours and 
most of the times defrosted foods outside the refrigerator. Analysis of the data revealed a gap between practices, 
behavior, knowledge, and awareness that may increase the risk of cross contamination. A telephone survey done 
in Australia showed the highest occurrence of cross contamination practices to be within the age group of 17 to 
35 years [23]. Another multi-state survey done among adults showed that a large percentage of young adults 
were less likely to wash their hands after handling raw chicken, when compared with an even larger percentage 
of older adults [24]. Analysis of the data in this study does not agree with this finding, since the majority of res-
pondents indicated that they “always” washed their hands after touching raw chicken/meat. This is a positive 
practice as the practice of not washing or improper washing of hands can be a contributing factor to cross con-
tamination and food borne illness. Information coming out of a surveillance study in the USA revealed that 19% 
of respondents indicated that they did not wash their hands with soap and water after handling raw meat and 
chicken and 20% of them stated that they did not wash their cutting boards with bleach or soap after using it for 
raw chicken or meat [25]. Another study showed respondents reused the same equipment for cutting raw and 
cooked food items using the board as is or simply wiping it with a cloth. In a 2008 Trinidad study, when asked 
“whether a separate cutting board was used for preparing meat and vegetables” 48.4% reported “always”, 30.6% 
reported “sometimes” and 18.5% “never”. 

Other research revealed that students did not wash or use separate cutting boards, but used the same board for 
raw and ready to eat foods [26]. At the secondary school level, a large majority of females in this study always 
rinsed their cutting boards, knives and plates used for raw chicken before using them for other food. Also, a 
large percentage of all the respondents in this study always rinsed cutting boards and more than half felt that it 
was very safe to rinse after using them for raw meats and fish. NSFMI [27] Fact Sheet states that cross conta-
mination can result from inappropriate cleaning of cutting boards and can be avoided by the implementation of 
simple procedures such as the allocation of one chopping board for each food item. For example, one for raw 
meat, poultry and seafood, another for breads, cakes and pastries and another for fruits and vegetables. Multi 
colored cutting boards also aid in the prevention of cross contamination. Cutting boards should be cleaned by 
washing, rinsing and sanitizing after each use and once the boards become worn out, show signs of grooves or 
scratches from use they should be replaced as they can then harbor harmful bacteria. WHO [28] also reported 
that chopping boards should be adequately cleaned after use, because fresh vegetables cut on contaminated 
boards will show signs of cross contamination. Other research done revealed that a quarter of the respondents 
reported using the same cutting board for other foods after cutting raw meat or chicken without cleaning them 
[29]. In this research a small percentage of females and males indicated that they “sometime” use separate chop-
ping boards. Another poor practice by some students was the leaving of hot foods out of the refrigerator for 
more than four hours. All the males at the secondary school level left hot foods at room temperature for more 
than four hours. Also, in this research, some students indicated that they “always” defrosted frozen foods outside 
the refrigerator, and stored cold foods at temperatures above 8˚C. No one in this study knew the temperature of 
their refrigerator at home and more than half of the respondents did not know whether the temperature in their 
refrigerator was in Celsius or not. All refrigerators in Trinidad, West Indies are equipped with a built in ther-
mostat and manufacturer’s guide for setting the temperature. Therefore a conclusion can be made that attention 
was not paid to the level at which the refrigerator’s temperature at home is set. In another study it was noted that 
being in possession of a refrigerator thermometer does not guarantee its use. Research done on consumer opera-
tion of domestic refrigerators found that the top shelf of the refrigerator was the warmest part of the interior of 
the refrigerator [30] and another done on the temperature performance of domestic refrigerators noted that tem-
peratures varied within the refrigerator and ranged from 4.5˚C to 30˚C with the vegetable component being the 
warmest part of the refrigerator. 
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Students were also asked whether they had seen, heard or read anything about food safety before participating 
in this study. Mainly females indicated that they had prior knowledge of food safety. There were various res-
ponses as to where students got the information and what they recalled. Less than half of the students indicated 
that they saw food safety messages on the television and on the internet. At the secondary school level, students 
who indicated, that they had prior knowledge of food safety were mainly females at the secondary who partici-
pated in Home Economics and Food and Nutrition classes. It is the belief that food safety messages conveyed in 
campaigns were not always clear to the listener. In this research the females were in the majority indicating that 
they saw, heard and read messages about food safety before participating in this study. The major medium for 
these messages were the television and internet, while others such as books, food and drink labels, newspapers, 
home economics, and food and nutrition classes were also reported. In 2002, the Research Triangle Institute car-
ried out a focus group study in which participants were required to discuss promotional material for the cam-
paign known as “Fight Back” [31]. All of the participants knew the message “Wash hands and surface often” 
and they all understood the importance of washing hands and surfaces in order to alleviate bacterial contamina-
tion. Another slogan “Cook to prepare temperatures” was correctly defined by some of the participants as cook-
ing foods at internal temperatures to destroy microorganisms. Other participants felt that the slogan meant that 
they should follow the temperatures listed on the cooking instructions or recipe. Others confused the internal 
temperature of the food with the oven temperature [31]. In this study less than half of all students indicated that 
they can recall the messages they received while a smaller percentage of the respondents indicated that they 
could not recall anything.  

In this study, female students from secondary schools indicated that they had formal training in either food 
safety or food preparation. At the tertiary level, mainly the males indicated that they had formal training. Also, 
in this study, the female students at both the secondary and tertiary level indicated that their knowledge of safe 
practices when transporting, handling, preparing and cooking foods were “very good”, when compared to their 
male counterparts.  

6. Conclusion 
In this study, students had prior knowledge of food safety as both secondary and tertiary level students indicated 
that they had formal training in the subject area. Also in this study, the male tertiary level students practiced 
higher levels of food safety behaviors and awareness than their male counterparts at the secondary level. They 
also showed higher level skills than their female counterparts at the tertiary level. However, the level of food 
safety behavior awareness skills was higher among the females at the secondary level than their male colleagues. 
The secondary level females also showed higher levels skills than their female counterparts at the tertiary level. 
Consumers’ self reported food safety practices do not appear to be good predicators of their actual behavior. 
Research done in 2008 on Consumers’ awareness of food safety from shopping to eating showed that whenever 
the findings of observational food safety studies were compared to self reported behavior, evidence showed, that 
consumers reported that they follow safety guidelines even when they did not. A large number of other pub-
lished surveys reveal that respondents were aware of the importance of hand washing, cooling food to proper 
temperatures, keeping raw food separate from cooked foods, keeping surfaces clean and refrigerating left over 
foods [32]. Sanlier believes that respondents may claim to carry out the perceived “correct” behaviors in order to 
convey a positive image, but may not be doing so correctly. 

7. Recommendations  
This study demonstrated that a higher percentage of the male students than female respondents at the tertiary 
level, and a higher percentage of female students and a lower percentage of male students at the secondary level, 
reported having prior knowledge of overall food safety and food preparation. There were gaps noted in this 
study that should be addressed at the educational level. Recommendation is made for adjustments to be made to 
address the gaps in food hygiene and food safety issues relevant to each stage of the student’s progress along the 
school continuum. On reaching the secondary school, these factors should also be reinforced at the forms one, 
two and three levels. In order to create awareness and positive attitudes, the introduction of food safety as a sub-
ject area into the curriculum at an earlier stage will best serve to bridge the gap between the pre secondary and 
secondary level students so that when the students get to the tertiary or post secondary level they should be well 
equipped to deal with food safety issues. This approach should be achieved through education, using both the 
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theoretical and practical approaches. The results of this study also demonstrated deficiencies associated with 
cross contamination, storage and thawing of foods at wrong temperatures among secondary and tertiary students 
in Trinidad, West Indies. Since students did not know the temperature of their refrigerator at home, this is a clear 
gap in food safety knowledge. Therefore, it is important to reinforce the fundamentals of food safety at an early 
stage of the schools’ curriculum, this is tantamount. Continued reinforcement should be introduced at the higher 
educational level through rigorous on campus food safety campaigns using posters and other advertising aids 
such as the electronic and print media as students at this level are more inclined to access these readily available 
medium of communication. The use of newspapers, magazines computers, ipads and iphones are common 
among this student population in Trinidad and Tobago, West Indies. Note should be taken that every student en-
tering the Secondary school system in Trinidad and Tobago is supplied with a Lap top computer by the Gov-
ernment of Trinidad and Tobago at no cost to the student or parent. Further research should be done in this area 
as no evidence was found indicating that this type of research was previously done in the Republic of Trinidad 
and Tobago. 
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Appendix 1 
1) Young Adult Awareness and Knowledge Study 
Adapted from Consumer Awareness and Knowledge Study—A Research Report prepared by NWC for De-

partment of Human Services (Sourced 21/06/2011) 
2) Introduction  
Good morning/afternoon/evening.  
My name is from The University of the West Indies, St Augustine MSc Food Quality and Safety programme. 

I am conducting a research on food safety practices of young adults for my research project. Your school was 
selected for carrying out this research. 

The questionnaire will take approximately 10 minutes to complete. This research will be carried out in com-
pliance with strict privacy and the information you provide will only be used for research purposes. All your 
responses will be treated with the strictest confidence. 

The questionnaire deals with the transportation, handling, preparation and cooking of perishable foods. By 
perishable foods I mean food that can cause an upset stomach or even food poisoning if it is not properly stored 
or handled adequately. I am looking at items such as fresh meat, dairy products, fresh fruit and vegetables. 

A trophy will be given to the school that appears to be most cooperative and enthusiastic. 
3) Monitoring  
My supervisor will monitor this research for quality control purposes.  
If you do not wish for this to occur, please let me know.  
1. Ok to monitor ( ) 
2. Do not monitor ( ) 
Thanks 

Appendix 2 
Questionnaire 
Demographics 
D1 Name of School: 
……………………………………………………………………………………………… 
……………………………………………………………………………………………… 
Please tick accordingly 
D2 Gender  
( )  Male 
( )  Female 
D3 Which of the following age groups best describes you?  
( )  18 years & over 
( )  16 - 18 years 
D4 Where is your home situated?  
( )  South  
( )  Central 
( )  East 
( )  West 
( )  North 
D5 Which of the following best describes your household?  
( ) Living with parents  
( ) Living alone  
( ) Two or more adults and no children  
( ) One or more adults and children  
( ) No response 
D6 What is the highest level of formal education you have achieved so far?  
( ) Secondary 
( ) Tertiary 
D7 Which of the following best describes your current status?  
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( ) Part time student 
( ) Full time student 
D8 Which of the following categories best describes your annual household income before tax?  
( ) Less than US$3,125  
( ) US$3,125 to under US$6,250  
( ) US$6,250 to under US$9,375  
( ) US$9,375 to under US$12,500  
( ) US$12,500 or more  
( ) Don’t know 
( ) No response 
FOOD BUYING, HABITS, PREPARATION & ATTITUDES  
Please tick accordingly 
Q1 I would like to start by asking some questions about food shopping and preparation. How often do you shop 
for food, for either yourself or others in your household?  
( )  Every day  
( )  Weekly or more often  
( )  Monthly or more often  
( )  Less than monthly  
( )  Never  
Q2 Where do you mainly shop for food, bought for either yourself or others in your household?  
( )  Supermarket  
( )  Specialist retailers such as butchers shop, poultry shop  
( )  Market  
( )  Restaurants  
( )  Other  
( )  No response  
Q3 Apart from yourself, who else do you prepare food for in your household?  
( )  Partner  
( )  Friends  
( )  Children  
( )  No one  
( )  No response  
Q4 How often do you prepare, handle or cook raw chicken?  
( )  Every day  
( )  Weekly or more often  
( )  Monthly or more often  
( )  Less than monthly  
( )  Never  
( )  No response  
Q5 And how often do you prepare, handle or cook other raw meats, or fish?  
( )  Every day  
( )  Weekly or more often  
( )  Monthly or more often  
( )  Less than monthly  
( )  Never  
( )  No response  
Q6 Do you enjoy preparing food for your household? Would you say that you  
( )  Enjoy it a lot  
( )  Enjoy it  
( )  Neither enjoy nor not enjoy it  
( )  Do not enjoy it  
( )  Do not enjoy it at all  
( )  No response  
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Q7 How often do you prepare food, bought for either yourself or others in your household?  
( )  Every day  
( )  Weekly or more often  
( )  Monthly or more often  
( )  Less than monthly  
( )  Never 
( )  No response  
FOOD SAFETY BEHAVIOUR  
Q8 Using the scale, can you tell me how often you do any of the following things when preparing food. How 
often do you?  
(a) Wash your hands after touching raw chicken meat  
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(b) Wash your hands after touching raw meats or fish  
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(c) Use separate cuttings boards or knives for just raw chicken meat  
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(d) Rinse cutting boards, knives and plates used for raw chicken before using them for other food  
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(e) Leave cold food out of the fridge for more than 4 hours  
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(f)Put cooked meats back into the same plates used to store raw meats without washing them first  
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(g) Pour marinades that contained raw meat over cooked meat  
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( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(h) Leave hot foods at room temperature for more than 4 hours  
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never  
( )  No response  
(i) Defrost frozen foods outside the fridge Pa 
( )  Always  
( )  Most of the time  
( )  Sometimes  
( )  Rarely  
( )  Never 
( )  No response  
Q8a What temperature is your refrigerator set at?  
(i) Record temperature ___________  
(ii) Don’t know ___________ 
Q8b Is this temperature in Celsius or Fahrenheit?  
( ) Celsius  
( ) Fahrenheit  
( ) Don’t know  
FOOD SAFETY AWARENESS  
Q9 In your opinion, using the scale, how safe is it to do the following things? By safe I mean that is not likely to 
cause food poisoning.  
(a) Wash your hands after touching raw chicken meat 
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe 
( ) No response  
(b) Wash your hands after touching raw meats or fish  
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe 
( ) No response  
(c) Use separate cuttings boards or knives for just raw chicken meat  
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe  
( ) No response  
(d) Rinse cutting boards, knives and plates used for raw chicken before using them for other food  
( ) Very safe  
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( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe 
( ) No response  
(e) Leave cold food out of the fridge for more than 4 hours  
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe  
( ) No response  
(f)Put cooked meats back into the same plates used to store raw meats without washing them first  
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe  
( ) No response  
(g) Pour marinades that contained raw meat over cooked meat  
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe  
( ) No response  
(h) Leave hot foods at room temperature for more than 4 hours  
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe 
( ) Unsafe  
( ) Very unsafe  
( ) No response  
(i) Defrost frozen foods outside the fridge 
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe  
( ) No response  
(j) Store cold foods at 8 degree Celsius or above (46 degrees Fahrenheit)  
( ) Very safe  
( ) Safe 
( ) Neither safe nor unsafe  
( ) Unsafe  
( ) Very unsafe 
( ) No response  
SAFETY MESSAGES  
Q10 Apart from this questionnaire, can you remember, seeing, hearing or reading any information about food 
safety?  
( ) Yes  
( ) No  
( ) Can’t recall anything 
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( ) No response 
Q11 Where did you see, hear or read this information?  
____________________________  
( ) No response 
Q12 What did it say?  
_____________________________  
( ) No response 
SELF ASSESSMENT OF FOOD SAFETY KNOWLEDGE  
Q13 Would you say that your knowledge of safe practices when transporting, handling, preparing and cooking 
foods is?  
( ) Very poor  
( ) Quite poor  
( ) Neither poor nor good  
( ) Quite good  
( ) Very good  
( ) Don’t Know  
( ) No response 
Q14 Which area (or areas) of food safety do you feel you understand least, and might benefit from hearing more 
information about? 
…………………………………………………………………………………………….. 
Q15 Do you feel that you fully understand all the issues surrounding the safe buying, transporting, preparing, 
cooking, serving and storing of food? Is there anything else you feel that you might benefit from being given 
more information on?  
( ) No 
( ) Yes 
( ) Not sure  
( ) No response 
Q16 Have you ever had any formal training in food safety or food preparation?  
( ) Yes  
( ) No  
Thank you for participating; this is the end of the questionnaire. 
For quality control purposes you may be re-contacted, to verify some of the information. I will destroy your 
contact details when the research is completed in approximately 3 weeks time. You may contact me on matters 
pertaining to the questionnaire. Should you require verification of this questionnaire, bona fides, or have any 
queries, please feel free to contact Prof. Neela Badrie (Supervisor) @ 662 2002 Ext. 83211 or Susan Turn-
bull-Fortune (Researcher) @ 662 2002 Ext. 82396 
QUESTIONNAIRE RECORD:  
Participant’s Name.......................................................................................... 
Participant’s Phone Number............................................................................ 
I certify that this questionnaire was completed in a professional manner and has been checked subsequently 
for completeness.  
Signed ....................................................................................Your Name (Block) …………………………….. 
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