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Background: Food poisoning (FP) commonly occurs because of consuming 
contaminated food, which can be fatal. Many people are not aware of the dangers 
of FP. Thus, the purpose of this study is to analyze the knowledge, attitude, and 
practice (KAP) of FP among dietetic students (DS) and food handlers (FH) in a 
public university in Malaysia. Materials and Methods: A cross-sectional study was 
designed, and a self-administered questionnaire was distributed to 106 respondents. 
The survey comprised four sections including sociodemographic, knowledge, 
attitude, and practice. Results: Total percentage scores for KAP for FH were 86.06%, 
32.40%, and 19.91%, respectively, whereas the KAP scores for DS were 89.36%, 
34.26%, and 19.94%, respectively. This study revealed that the respondents had 
good knowledge but poor attitude and practice toward FP. Total mean percentage 
of KAP scores for DS was higher than FH. Besides, no significant difference was 
observed in KAP toward FP across different genders, age, education, and income 
levels among FH. However, for DS, significant difference (p = 0.008) was observed 
in knowledge toward FP between genders. Significant association (p = 0.048) was 
also reported in practice toward FP with age among DS. This study also found a 
significant association between knowledge and attitude (p = 0.032) and knowledge 
and practice (p = 0.017) toward FP among FH. Conclusion: Nevertheless, among DS, 
no significant association was observed between knowledge, attitude and practice 
toward FP. The findings may help them to plan effective methods to promote better 
understanding about FP and improving their knowledge and awareness.
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Introduction

F ood poisoning (FP) refers to a group of illnesses  
 that result from the ingestion of contaminated 

food that contains infectious organisms.[1] FP is defined 
as “illnesses caused by bacteria or other toxins in food, 
typically with vomiting and diarrhea.”[2] It was estimated 
that 76 million illnesses because of foodborne diseases 
resulted in 325,000 hospitalizations and 5,000 deaths 
each year in the USA.[3] Similarly, 1.3 million cases of 
foodborne illnesses, 21,000 hospitalizations, and 500 
deaths were reported in England and Wales yearly.[4] 
The incidence of foodborne diseases was reported as 
47.79 per 100,000 population in Malaysia in 2009, but 
had 32% increase in 2010, which is after only one year 
lapse.[5] Three deaths had been reported in Malaysia after 
consuming food served at a wedding ceremony in 2013.[6] 

Multiple causes are reported that lead to FP of which 
the most important is incorrect food safety practices. 
Most cases of FP were due to poor hygiene practices 
and usually occur in the school canteens, hostel kitchens, 
restaurants, and stall markets.[7]

This study was explicitly conducted among food 
handlers (FH) and dietetic students (DS) in a public 
university in Malaysia. The main reason for choosing 
these two groups was that DS were supposed to be more 
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aware toward FP as they learnt about food safety and 
nutritional facts, whereas FH should also be mindful 
regarding this issue. This study also aims to find out 
the association between sociodemographic data with 
knowledge, attitude, and practice (KAP) toward FP 
among DS and FH.

Materials and Methods

Study area:  This study was carried out in a public 
university in Malaysia.
Sampling population:  This survey involved DS from 
Year I to IV and FH from the cafeterias in the university 
campus.
Study design:  A cross-sectional study was designed 
and carried out, which involved the distribution of 
self-administered questionnaire to DS and FH in the 
university campus.
Study period:  Data were collected from February 17, 
2016, to February 26, 2016.

Sampling method
The study respondents were selected by quota sampling 
where convenient sampling was carried in the groups of 
DS and FH.
Inclusion criteria

i.	 Volunteered to participate in this study
ii.	 Understood either English or Malay as the 

questionnaires provided were in these two languages
iii.	Aged 18 years or above

Sample size:  The sample size (n) was 106, calculated 
using the single proportion formula [n  =  (Zα/2/Δ)2 p 
(1 – p)] using Zα/2 = 1.96 for 95% confidence interval, 
p = 0.50 as proportion in population,[8] and precision, 
Δ = 0.10, with the addition of 10% nonresponse rate.

Data collection
The survey was conducted by distributing the self-
administered questionnaire to the respondents. Before 
that, detail briefing was given to them so that they 
understood the purpose of this study. The data were 
collected among DS and FH in the public university. 
The questionnaire contained four sections, section A, 
B, C, and D, which were sociodemographic, knowledge, 
attitude, and practice toward FP, respectively. Each 
section consisted of 15 questions. Section A was designed 
to determine the sociodemographic information of the 
respondents, which included age, level of education, 
sex, and income. Section B contained two parts, the 
answer choices for part  1 were “yes,” “no,” and “I 
do not know,” whereas for part  2, they were “true,” 
“false,” and “not sure.” For section C, “strongly agree” 
to “strongly disagree” (Likert scale) were the answer 
choices for attitude, whereas for section D, “never” to 

“always” were the answer choices. In this questionnaire, 
the respondents needed to tick the appropriate answer 
choices. All items were modified from previous 
studies.[7,8] The questionnaire was validated through 
two approaches, which were content validity and face 
validity. The content validity of the questionnaire was 
validated by experts in this field, whereas face validity 
was conducted through a pilot study.

Scoring system
The scoring system for KAP toward FP is shown in 
Table 1, whereas the grading of the total scores for the 
levels of KAP is shown in Table 2.

Data analysis
Data collected from the questionnaires were analyzed 
using the SPSS (Statistical Package for Social 
Scieces) 21, IBM, Armonk, NY, United States of 
America. Comparison of  mean total scores of  KAP 
between two independent groups was analyzed using 
independent t-test, whereas analysis of  variance 
(ANOVA) was used for the comparison between 
more than two independent groups after checking 
for the relevant assumptions of  the tests. Association 
between numerical variables was analyzed using 
Pearson correlation where the assumptions were 

Table 1: Scoring system for knowledge, attitude, and 
practice

Response Score given
Knowledge
  Correct statement
    True 3
    False 1
    Not sure 2
  False statement
    True 1
    False 3
    Not sure 2
Attitude
  Positive statement
    Strongly agree 5
    Agree 4
    Unsure 3
    Disagree 2
    Strongly disagree 1
  Negative statement
    Strongly agree 1
    Agree 2
    Unsure 3
    Disagree 4
    Strongly disagree 5
Practice
  Always 3
  Seldom 2
  Never 1
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satisfied, or otherwise Spearman correlation test 
was used.

Ethical approval
The study approval was obtained from the university’s 
postgraduate and research committee (Memo No. 
IIUM/310/G/13/4/4–179, February 1, 2016). Each 
respondent’s personal information was confidential, 
and study participation was voluntary. The study 
population was informed about the objectives and 
processes of the study where the data gathered would 
be anonymized, including for publication. Written 
consent was then obtained before the questionnaires 
were distributed.

Results

Sociodemographic characteristic of the 
respondents
In this KAP study, 106 respondents participated 
involving FH (n  =  53) and DS (n  =  53). The 
sociodemographic characteristics include age, gender, 
occupation, and level of education and income. Female 
respondents were more than male respondents for both 
the groups [Table 3]. The respondents’ age involved in 
this study was 18–51 years, and the mean age was 27.14 
(standard deviation [SD] = 7.21) years. The details of 
sociodemographic data are shown in Table 3.

Scores for knowledge, attitude, and practice 
toward food poisoning
The total percentage scores for KAP for FH were 
86.06%, 32.40%, and 19.91%, respectively, whereas the 
KAP scores for DS were 89.36%, 34.26%, and 19.94%, 
respectively. According to the classifications in Table 2, 
the respondents had good knowledge but poor attitude 
and practice toward FP. Generally, the total KAP 
percentage score for FH was lower than that for DS.

Knowledge toward food poisoning
Most of the respondents (FH  =  98.1%, DS  =  100%) 
had heard about FP. Again, most of the respondents 
(89.6%) knew that FP can lead to death. In addition, 
77.4% (41) and 90.6% (48) of FH and DS, respectively, 
knew the causes of FP. The correct answers for the 
causes of FP are Salmonella, Staphylococcus aureus, 
and Listeria spp. In this part, 52.8% of FH and 98.1% 
of DS identified Salmonella as the cause of FP. Both 
groups showed positive answers in identifying raw egg 

(FH = 52.8%, DS = 94.3%), raw milk (FH = 62.3%, 
DS = 77.4%), and sushi (FH = 30.2%, DS = 62.3%) as 
the causes of FP. Unfortunately, more than one-third 
of FH opined that sushi could not cause FP. A total of 
58.5% and 98.1% of FH and DS, respectively, answered 
correctly as Escherichia coli to be associated with FP 
with raw and undercooked meat. The respondents also 
identified Campylobacter (FH = 50.9%, DS = 47.2%) 
as the cause of FP with raw or undercooked poultry. 
For the next statement, respondents needed to choose 
the correct symptoms of FP, which were vomiting, 
diarrhea, and abdominal cramp. All DS and more 
than 90% of FH answered correctly regarding the 
symptoms of vomiting and diarrhea for FP, whereas, 
regarding abdominal cramp, only 88.7% of FH and 
79.2% of DS answered correctly. Approximately half  
of the respondents knew that the slices of honeydew, 
baked potato, leftover turkey, and chocolate cake 
kept overnight on the counter and eaten as it is can 
cause FP. The last question regarding the suitable 
temperature (74°C) of heating of leftover food was 
answered precisely by 37.7% and 50.9% of FH and DS, 
respectively.

Attitude toward food poisoning
Among the respondents, 52.8% FH and 79.3% DS 
“disagree” to drink raw milk rather than pasteurized 
milk. In addition, only 30.2% FH and 11.3% DS 
“disagree” that it is safe to eat fresh raw milk and 
cheese. On the other hand, 86.8% FH and 92.5% 

Table 2: Grading of the total scores for the level of knowledge, attitude, and practice toward food poisoning
Percentage of total score (%) Total score of knowledge Total score of attitude Total score of practice Level
80–100 108–135 80–100 10–12 Good
60–79 81–107 60–79 8–9 Moderate/fair
<60 0–80 0–59 0–7 Poor
Adapted from a previous study with slight modification.[9]

Table 3: Sociodemographic data of the respondents 
(n = 106)

Characteristics Number (%)
Food handlers 

(n = 53)
Dietetic students 

(n = 53)
Gender
  Male 21 (39.6) 10 (18.9)
  Female 32 (60.4) 43 (81.1)
Level of education
  Lowera 29 (54.7) —
  Higherb 24 (45.3) 53 (100)
Income level
  Lower income 25 (47.2) 38 (71.7)
  Medium income 11 (20.8) 7 (13.2)
  Higher income 17 (32.1) 8 (15.1)
aPrimary and secondary level of education, btertiary level of 
education
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DS “agree” with the statement that they prefer 
cutting their nails regularly because long nails could 
contaminate food. Approximately 77.4% of both 
groups “agree” that wearing gloves is important during 
the preparation of food. Next, 51% FH and 83% DS 
respondents “disagree” that half-cooked meat is safe 
to be eaten. Only 15.1% (8) but 90.5% (48) of FH and 
DS, respectively, “disagree” that drinking milk from a 
dented can is safe. Meanwhile, 84.9% (45) and 90.6% 
(48) of FH and DS, respectively, “disagree” to eating 
in unclean cafeteria. On next question, 45.3% (24) and 
71.7% (38) of FH and DS “agree” that all of us can be a 
source of FP. Finally, 34% (18) and 66% (35) of FH and 
DS “disagree” that wiping off  the cutting board with a 
clean paper towel is enough to prevent the spreading of 
foodborne pathogens.

Practice toward prevention of food poisoning
Among the respondents, 67.9% (36) and 81.1% (43) 
of  FH and DS, respectively, always checked the 
expiry date before buying foods, whereas 67.9% (36) 
and 79.2% (42) of  FH and DS, respectively, always 
washed the cutting board before use. On the other 
hand, 86.8% (46) and 52.8% (28) of  FH and DS, 
respectively, always washed their hands with water 
and soap after using the toilet. Subsequently, 24.5% 
(13) and 15.1% (8) of  FH and DS, respectively, never 
kept cooked meat or chicken for more than 4 h at 
room temperature. Again, 60.4% (32) and 5.7% (3) of 
FH and DS, respectively, never allow their fingernails 
to grow long. Finally, 88.7% (47) and 90.6% (48) of 
FH and DS, respectively, always practiced washing 
fresh vegetables or fruits before eating.

Association of sociodemographic characteristics 
with knowledge, attitude, and practice toward food 
poisoning
Comparing knowledge, attitude, and practice toward food 
poisoning between food handlers and dietetic students
Figure 1 shows the comparison of mean total scores of 
KAP toward FP among FH and DS in the study. DS 
showed significantly higher mean total percentage score 
in knowledge (p  =  0.004) and attitude (p  =  0.010) as 
compared to FH, but the difference was not significant 
for practice scores.

Factors associated with knowledge, attitude, and practice 
toward food poisoning among food handlers and dietetic 
students
As shown in Table  4, no significant association was 
observed between the total scores of KAP toward FP with 
age among FH and DS, except for between practice and 
age among DS (r = −0.276; p = 0.048). The result indicates 
negative, fair, or little correlation between the variables, 
meaning the total scores of practice toward FP was lower 
with older age of DS. On the other hand, comparisons 
of KAP total scores between different genders, levels of 
education, and income among FH and DS are shown in 
Figures  2–4, respectively, with no significant difference 
found except for the comparison of knowledge between 
male and female among DS (p  =  0.008) with male DS 
showing higher scores as compared to female DS.

Correlation between knowledge, attitude, and 
practice toward food poisoning
A significant association (r = −0.296, p = 0.032) was 
observed between knowledge and attitude toward 
FP among FH, also between knowledge and practice 
(r = 0.326, p = 0.017) [Table 5]. However, no significant 
association was observed between attitude and practice 
among FH, neither was any significant association 
detected between knowledge, attitude, and practice 
among DS [Table 5].

Discussion

According to the World Health Organization, 700,000 
Asians die each year because of FP.[10] Hence, it is 

Table 4: Correlation between total scores of knowledge, attitude, and practice toward food poisoning with age among food 
handlers and dietetic students

Variables Food handlers (n = 53) Dietetic students (n = 53)
r-value p-value r-value p-value

Knowledge vs. age 0.094a 0.504a 0.164b 0.242b

Attitude vs. age 0.010a 0.946a 0.043b 0.757b

Practice vs. age −0.036b 0.798b −0.276a 0.048a

Bold = significant p-value
aSpearman correlation, bPearson correlation

Figure 1: Comparing mean total scores of knowledge, attitude, and 
practice toward food poisoning between food handlers (FH) and 
dietetic students (DS). *Significant difference using independent 
t-test (p-values of knowledge = 0.004 and attitude = 0.010)
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essential to possess good KAP toward the illness. The 
respondents in this study had good knowledge but poor 
attitude and practice toward FP. The total mean KAP 
score for DS was higher than that for FH.

Sociodemographic characteristics of respondents
A total number of 106 respondents were involved in 
this study, which consisted of 53 DS and 53 FH. In 
this study, female respondents outnumbered male 
respondents. The possible explanation could be that 
female respondents were more interested toward 
the dietetic field and worked in the kitchen as FH. 
The mean age was 27.14 (SD = 7.21) years. In terms 
of income, most of DS fall in low-income category. 
Students’ scholarship amount was considered in that 
category.

Knowledge toward food poisoning
The mean percentage knowledge score for DS is higher 
than that for FH. This correlates with correct answers 
given by most of DS regarding knowledge about FP. 
Among the three components, knowledge had the 
highest percentage score. DS had higher knowledge 
regarding FP as compared to FH. Both groups were 
aware that FP could lead to death. Majority of DS 
knew the cause of FP but more than half  of FH 
were not sure. One study revealed that health science 
discipline scored higher in food safety knowledge.[11] 
DS scored higher because they studied about food 
safety education.[12] In addition, both groups answered 
sushi could cause FP. It has been reported that sushi 
can promote FP and hepatitis B.[13] Thus, ensuring the 
cleanliness and food safety in common dining places 
in students’ hostels, in cafe and restaurants should be 
considered as an important public health action.[14]

The most common pathogens involved in FP are 
Staphylococcus aureus, Escherichia coli, Salmonella, 

Listeria spp., Campylobacter, and Clostridium 
perfringens.[15] DS had better knowledge regarding 
this as compared to FH as more than 50% of  DS 
answered correctly. However, more than 18% of  both 
categories of  respondents were unsure regarding 
Legionella, which is consistent to an earlier 
study.[16] Legionella is a microorganism, which is 
actually often responsible for severe pneumonia.[17] 
Nevertheless, many of  the respondents managed 
to answer correctly regarding the symptoms of 
FP, and this is consistent with an earlier finding.[15] 
Leftover food should be heated to 74°C to prevent 
FP. DS scored higher on this matter as 50.9% of 
them answered correctly, whereas in FH, only 37.7% 
answered correctly. Moreover, according to the 
Malaysian Ministry of  Health, leftover food should 
be reheated at least at 74°C to prevent FP.[5] On the 
other hand, a previous study reported that FH had a 
high score in knowledge regarding food temperature 
control.[18] This study findings were similar to an 
earlier study in Turkey where FH had a low score in 
food temperature control.[19]

Attitude toward food poisoning
Although the mean percentage attitude scores of DS 
were higher than FH, the scores indicated that the 
respondents of both categories had poor attitude 
toward FP. This finding is similar to a previous study 
where the mean percentage of attitude scores were 
poor.[8] However, both groups “disagree” to drink raw 
milk rather than pasteurized milk, though this result 
is not supported by another previous study, which 
mentioned that the farmer believed that the raw milk is 
healthier than pasteurized milk.[20]

Figure 2: Comparing mean total scores of knowledge, attitude, 
and practice toward food poisoning between different genders 
among food handlers (FH), n (male) = 21; n (female) =32 and 
dietetic students (DS), n (male) = 10; n (female) = 43. *Significant 
difference using independent t-test (p = 0.008)

Figure 3: Comparing mean total scores of knowledge, attitude, 
and practice toward food poisoning between different levels 
of education among food handlers (FH), n (male) = 21; n 
(female) = 32. Comparison cannot be made between levels of 
education among dietetic students (DS), n = 53, because all of 
them came from the same level of higher education. Independent 
t-test performed found no significant difference for any of the 
variables
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It has been reported that most of FH gave the correct 
statement that the consumption of raw milk and cheese 
could increase the risk of FP.[21] Nevertheless, more 
than half of DS in this study opined that eating raw 
milk and cheese is safe. This result is similar to another 
study, which similarly reported that eating raw milk 
and cheese is safe.[8] Furthermore, the majority of FH 
showed a negative attitude toward hygienic statement as 
compared to DS. This finding was supported by earlier 
research findings, which reported that more than 50% 
of FH showed negative attitude in terms of hygiene.[22] 
This study also found that FH showed a negative 
attitude toward the prevention of FP as majority “agree” 
that washing hand with water only to prevent FP as 
opposed to washing hand with water and soap. It has 
been advocated that proper hand washing is essential 
especially among retail FH to ensure a good standard of 
food safety and to avoid FP.[23-25] Besides, most DS opined 
that drinking from a dented can is harmful, whereas 
only a minor portion of FH agreed with the earlier 
notion. This denotes that FH has a negative attitude in 
preventing FP. This is one of the important facts that 
FH need to know as they prepare food and drinks for the 
customer. Drinking from a dented container can lead to 
a considerable dangerous health hazard.[26]

Practice toward prevention of food poisoning
It can be considered from the mean percentage practice 
score that both groups had a poor practice of food 

hygiene. However, an earlier study revealed that FH 
showed a positive attitude, which was different from 
this study.[18] A few other studies also revealed that FH 
had a high mean score in hygiene practice and achieved 
an acceptable level.[27,28] However, an overseas study 
found that FH showed poor practice of strict food 
hygiene strategies toward prevention of FP.[29] On the 
other hand, it has been reported that food exposed at 
room temperature for 4 h or more are not safe to be 
eaten.[30]

Association between sociodemographic factors 
with knowledge, attitude, and practice toward food 
poisoning
In terms of knowledge toward FP, DS scored significantly 
higher than FH. This could be because DS had a higher 
education level as compared to FH. This statement is 
supported by earlier research findings mentioning that 
those who have high education level tend to have a 
high mean score in knowledge.[17] This study also found 
a significant difference in terms of knowledge toward 
FP between male and female respondents among DS. 
The finding denotes that male respondents have higher 
knowledge level regarding FP as compared to female 
respondents. This result was different and opposite to 
another study, which revealed that female students have a 
high mean score in terms of knowledge.[11] Furthermore, 
this study also revealed a significant difference of total 
attitude toward FP between FH and DS, besides a 
significant association between the total scores of 
practice and age among DS. A study found no significant 
relationship between gender and practice toward FP 
among FH, which is similar to the findings in this study.[22]

Correlation between knowledge, attitude, and 
practice toward food poisoning
The results obtained showed a negative correlation 
between knowledge and attitude among FH. FH in this 
study showed high scores in knowledge but tend to have 
negative attitude toward FP. However, a previous study 
reported a positive correlation between knowledge 
and attitude among FH.[31] It has been mentioned that 
knowledge helps to improve attitude.[32]

Also, negative correlation was observed between 
knowledge and practice among DS and attitude and 

Table 5: Association between total scores of knowledge, attitude, and practice toward food poisoning using Pearson 
correlation test among food handlers and dietetic students

Variables Food handlers (n = 53) Dietetic students (n = 53)
r-value p-value r-value p-value

Knowledge vs. attitude −0.296 0.032 0.241 0.082
Knowledge vs. practice 0.326 0.017 −0.112 0.427
Attitude vs. practice −0.339 0.138 −0.138 0.330
Bold = significant p-value

Figure 4: Comparing mean total scores of knowledge, attitude, 
and practice toward food poisoning between different levels 
of education among food handlers (FH), n (male) = 21; n 
(female) = 32. Analysis of variance (ANOVA) test carried out 
found no significant difference for any of the variables
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practice among both respondent groups, but the 
correlation was not statistically significant. These 
findings were similar to a previous research report, 
which found negative correlation between attitude and 
practice among FH.[31] Another study revealed that 
having good knowledge and attitude will lead to good 
practice measures among FH.[22] However, the results 
of this study revealed that having good knowledge and 
attitude does not lead to good practice as reported in a 
Turkish study.[19]

Also, a significant association was observed between 
knowledge and practice toward FP among FH. The 
r value showed little positive correlation, which means 
that knowledge leads to positive practice. Nevertheless, 
another research revealed a negative correlation between 
knowledge and practice among FH.[31] However, in this 
study, a negative correlation was observed between 
total knowledge and practice among DS, though it 
was not statistically significant. Finally, no significant 
association was reported between practice and attitude 
of FP for both groups. This is a cross-sectional 
study with its inherent limitation. Moreover, it is a 
single-center research with limited study because of 
financial and time constraints.

Conclusion

In conclusion, this study shows that FH and DS 
had good knowledge but poor attitude and practice, 
though the total mean percentage score of KAP for 
DS was higher than that for FH. Besides, no significant 
difference was observed in KAP toward FP across 
different genders, age, education, and income levels 
among FH. However, DS possess significant differences 
in knowledge toward FP between genders. Also, a 
significant association was observed between practices 
toward FP with age among DS. This study also found a 
significant association between knowledge and attitude 
and knowledge and practice regarding FP among FH. 
Nevertheless, among DS, no significant association was 
observed between knowledge, attitude, and practice 
toward FP.
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