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ABSTRACT 
Background: Food has to be nutritious and safe to eat for all people. However not 
many people know how to prepare and cook food safely.  
Aimed: This research aimed to analyze the influence of nutrition education about 
food hygiene and sanitation towards knowledge, attitude and behavior of food 
handlers in Universitas Airlangga canteens.  
Methods: A quasi-experimental study with pre- and posttest measurement 
involving 72 food handlers were selected by simple random sampling with 
inclusion works as permanent food handlers in faculty canteen in Universitas 
Airlangga, Surabaya, Indonesia. The intervention group was given nutrition 
education using leaflet and the control group was given leaflet without education. 
Intervention conducted for 2 months with 5 sessions. Collected data was analyzed 
using SPSS and calculated by Wilcoxon signed rank test. 
Results: There was a significant difference among knowledge (p<0.001), attitude 
(p<0.001) and behavior (p<0.001).  
Conclusion: Nutrition education showed positive association towards better 
knowledge, attitude, and behavior about food hygiene and sanitation in food 
handlers. 
 

 

Keywords: Nutrition education, food hygiene, sanitation, food handlers 
 
Correspondence: 
Trias Mahmudiono 
Departement of Nutrition – Faculty of Public Health, Universitas Airlangga, Jl. 
Mulyorejo Kampus C, Surabaya 60115, Indonesia 
Email: trias-m@fkm.unair.ac.id 
 

 
INTRODUCTION 
In every process of food production, the risk of 
contamination could influence the safety and hygiene of 
the food. Hygiene and sanitation are an attempt to ensure 
food systems safe from the food source, food process, 
cooking utensils, food service and food handlers. Poor food 
handling will impose several hazards including physical, 
chemical, and biological hazard that might lead to 
foodborne disease. Foodborne disease is mostly caused by 
pathogenic bacteria[1]. Poor hygiene and sanitation by 
food handlers increase the risk of food contamination. 
According to Michaels et al in 2004, the Centers for Disease 
Control and Prevention (CDC) reported that food handlers 
caused 20% of food-related infections. Data from CDC in 
2013, showed that in the USA 818 foodborne disease were 
reported, 13,360 people affected, 1,062 people 
hospitalized, 16 fatal cases and 14 food items were 
drawn[2]. With the lack of food inspection in developing 
countries due to limited resources and regulation, the 
small-scale food production, grocery and canteen might 
not be enforced to maintain its quality. Therefore, the role 
of food handlers as the center for food production in the 
small-scale businesses plays a pivotal role in ensuring the 
safety and quality of food[3].  Knowledge, attitude and 
behavior of the food handlers were significantly associated 
with the quality of food being prepared[4].  
Based on the Food and Drug Administration of Indonesia 
in 2013, there were 48 cases of food poisoning outbreak in 
34 provinces, affecting 1,690 people to be hospitalized and 
12 people died. Most of the food poisoning were from the 
household (47.92%), small-scale food businesses 
(16.67%), snack food (16.67%), and unidentified source 

(4.17%)[5]. Between April to June 2016 there were 29 
incidences of food poisoning consist of 12 small-scale 
businesses, 11 households, 4 from snack and the rest due 
to unsafe drink[5]. These high incidences of food poisoning 
pose a hypothetical question whether the food handlers 
were well equipped with knowledge, attitude and 
behavior related to food hygiene and sanitation.  
Canteen is public facility that serves food for many 
customers in certain institution including university. The 
canteens in the Campus C were spread in the Faculty of 
Public Health, Faculty of Science and Technology, Faculty 
of Nursing, Faculty of Marine and Fisheries, Faculty of 
Veterinary Medicine and also Rectorate. With over 1 
thousand students in each faculty, the need for safe foods 
and meals is quite high in comparison to the availability of 
canteen. Canteen sanitation is influential in ensuring the 
safety of foods eaten by students in the university [6]. 
Previous study by Azizah in 2016 showed that Campus C 
Canteen in Universitas Airlangga still needs improvement 
to improve their sanitation standard.  Previous study 
showed that training on food hygiene and sanitation 
significantly improved knowledge, attitude and skill to 
better food handling[7].  
According to the theory of the formation of behavior by 
Lawrence Green in 1980 the establishment of a behavior is 
determined by three factors, predisposing factors 
(predisposing), factors supporting (enabling) and 
reinforcing factors (reinforcing). Predisposing is a factor of 
a person to perform medical practices which includes 
knowledge, attitudes, beliefs, culture. Based on research 
conducted by Wahyuningsih in 2015 showed with given 
nutrition education using media nutrition card can 
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increase knowledge in choosing food. Predisposing are 
internal factors of an individual, to accelerate the practice 
of healthy behaviors are influenced by factors enabling 
that enable and facilitate behavior or action. Enabling is a 
facility that supports the implementation of the practice of 
an activity, with the availability of adequate facilities it can 
support the practice of healthy behavior. If supported by 
reinforcing it will further strengthen the occurrence of 
healthy behavior practices.  
Reinforcing is a factor that strengthens the practice of 
healthy behavior which includes support, supervision, 
policy. Formation of behavior consists of 3 aspects, namely 
knowledge, attitude and action. These three aspects occur 
sequentially, which means from knowledge will change 
into attitude and attitude will change into action[8], hence 
in order to change behavior it must be done gradually. 
Changes to the proper way of processing food can be done 
with education in the form of nutrition education. 
Nutrition education is a learning process to develop 
positive knowledge and attitude toward nutrition so that 
one can have and form good habit about food 
improvement and nutritional status in everyday life. 
Nutrition education is done to improve one's knowledge, 
with the increase of knowledge hence expected to 
happening change of behavior better to nutrition and 
health[9]. Based on research in United State of America 
(USA) on workers in food service showed that education 
and training based on predisposing, enabling, and 
reinforcing factors can improve behavior. 
The foundation of Lawrence Green's theory is the 
beginning of standard food safety education practice is 
knowledge of the worker that may affect his behavior. This 
foundation is used to see the success of an education that 
can affect the change in the healthy behavior of food 
handlers. Education will be more effective if the presenters 
can work with workers to prevent foodborne illness. 
According to research by Rapiasih et al in 2010 stated that 
there was an increase in knowledge and behavior of 
hygiene sanitation feasibility before and after given 
hygiene and sanitation training and poster installation. 
Training conducted using lecture, discussion, and 
demonstration methods with audiovisual aids. Food 
sanitation hygiene training materials were adopted from 
the food sanitation hygiene course curriculum for food 
handlers based on Kemenkes No 715 / Menkes / SK / V / 
2003 on sanitary hygiene requirements. An integrated 
approach to foodborne disease prevention is done through 
education and training for food handlers[10]. Therefore, 
the authors want to analyze the effect of nutrition 
education on hygiene and food sanitation to the 
knowledge, attitude and behavior of canteen food 
handlers. 
 
MATERIALS AND METHODS 
This study used quasi experiment with pre-test and post 
test control group design. The design of this study was 
used to compare the intervention outcomes of nutritional 
education given to two groups. The intervention group 
provided nutrition education with the method of 
counseling, discussion, and aids in the form of leaflets and 
control group given leaflets without education. 

Measurements on the subject were done twice, before (pre 
test) and after the intervention (post test), hence the effect 
of the intervention given can be measured. The time range 
of measurements pre-test and post-test was one month. 
This was in line with the evaluation theory that stated the 
distance between two measurements is at least two weeks 
for knowledge and one month for attitudes and actions. At 
that time the nutrition education materials delivered were 
stored in the respondents' memory[11]. 
All food handlers meeting the inclusion criteria were 
participants. The participants were grouped into 2 groups, 
where in the group selection was done randomly with 
simple random sampling. Before the intervention begins, 
pre-test on knowledge and attitude of food sanitizing 
hygiene was given while researcher observed participants 
behavior. The intervention group was given nutritional 
education about hygiene and food sanitation by counseling 
method, discussion, and using leaflet tool, while control 
group was given leaflet without education. 
Nutrition education was given to food handlers in the 
cafeteria of Campus C Universitas Airlangga. Nutrition 
education at food handlers were done once a week in 5 
(five) weeks and conducted before and after lunch with 
15-20 minute time allocation with leaflet aids. At week 5 
(five), the intervention group and the control group were 
given post-test on the knowledge and attitude of food 
sanitation hygiene while researcher observed participants 
behavior again. 
The population in this study were all food handlers in the 
cafeteria of Campus C Universitas Airlangga Surabaya. The 
participants in this study was determined from the 
population with inclusion criteria; food handlers who are 
always in contact and processing food and willing to follow 
the research by agreeing to informed consent. The total 
number of participants required in this study was 72 
participantss. Determination and sampling was done by 
simple random sampling. Collected data was analyzed 
using SPSS and calculated by Wilcoxon signed rank 
test.The protocol and ethics of this study was approved by 
the institutional review board (IRB) of the faculty of Public 
Health Universitas Airlangga. 
 
RESULTS AND DISCUSSION 
The results of delta knowledge, attitudes and behaviors in 
the intervention group and control group were done by 
looking at the difference between posttest result and 
pretest result. Based on Table 1 it was known that the delta 
of knowledge in the intervention group and the control 
group has a significance of p<0.001, which means that 
there was a significant delta of knowledge between the 
intervention group and the control group. The result of 
attitude delta in intervention group and control group has 
significance equal to p<0.001, which means there was 
significant difference of attitude delta between both 
groups. The results of the behavior delta have significance 
of p<0.001 in the intervention group and the control 
group, which means that there was a significant delta of 
behavioral difference between the two groups. Figure 1 
showed the boxplot graphic of the delta knowledge, 
attitude, and behavior of the food handlers.
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                  Figure 1:  Boxplot Graphic of delta knowledge, attitude, and behavior 
 

Table 1:  Knowledge, Attitude, and Behavior Delta Results 

 

Variable 
Intervention Group Control Group p-value 

∆ mean SD ∆ mean SD 
Knowledge 8.00 9.67 -1.11 7.03 < 0.001 
Attitude 5.52 8.67 -1.15 4.05 < 0.001 
Behavior  11.04 10.34 0.74 3.48 < 0.001 

* significant using Wilcoxon signed rank test with α=0.05 
 
Knowledge can be gained from learning and experience. 
The success of the learning process to improve one's 
knowledge is influenced by many factors, which is 
educational methods and educational media. Right 
selection of methods and educational media can affect the 
success of an education. 
In this study, we wanted to assess the knowledge of 
hygiene and sanitation towards food processing. Statistical 
test results with independent t-test showed no difference 
of knowledge result before given intervention. However, 
after intervention, there was difference of knowledge in 
the intervention group and control group. This study was 
in line with research conducted by Wahyuningsih in 2015 
who said that after respondents were given intervention 
using nutrition card showed significant differences in 
results. 
The average value of knowledge in the intervention group 
before and after nutritional education using the leaflet was 
increased, but in the control group with leaflets alone, 
showed no improvement. After tested with Wilcoxon 
signed rank test, only intervention group showed 

significant difference of knowledge (p <0.001). This 
research was in line with research of Rizka in 2015 which 
stated that the existence of treatment in the form of 
advertising media and poster can increase the knowledge 
of respondent. 
One of the efforts to improve nutrition knowledge, 
especially about hygiene and sanitation in processing food 
is to provide nutrition education. Nutrition education is a 
learning process to develop a positive understanding and 
attitude toward nutrition so that one can have and form 
good habit about food improvement and nutritional status 
in daily life. There are many methods and media that can 
be used to assist the process of nutrition education. The 
methods used to increase knowledge can use lecture, 
assignment, read, and counseling methods. While the 
media education such as visual media, audio and 
audiovisual. 
The results of research conducted by Rapiasih et al in 2010 
showed that there was an increase in knowledge after 
being given hygiene and sanitation training and poster 
installation. Training conducted using lecture, discussion 

Delta behavior 
Delta attitude 

Intervention Control 
Group 

Delta knowledge 



Mahmudiono et al. /Nutrition Education on Food Hygiene and Sanitation to Increase Knowledge, Attitude and 

Practice among Canteen Food Handler in Indonesia 

 

1399                                                               Systematic Reviews in Pharmacy                                 Vol 11, Issue 11, Nov-Dec 2020 

 

and demonstration methods with audiovisual aids. Other 
studies have also mentioned that nutrition education 
through puzzle games could increase knowledge[12]. In 
addition, a study conducted by Hidayat in 2013 showed 
that there was a significant difference in the level of 
knowledge between the groups given nutritional 
education by using cube media compared to those without 
the media. Giving leaflets to the control group did not affect 
the value of knowledge, this may be due to lack of 
motivation, interest in reading and the attention of 
respondents.  
In addition, it may be caused by the lack of design and 
language ambiguity that make respondents do not pay 
attention of the contents of the messages in the leaflet . 
Therefore the methods and media used must be 
appropriate with the characteristics of the target. 
Interesting media display can bring attention to the 
material delivered. 
Attitude is one component of behavior[13]. Formation of 
behavior consists of 3 aspects, namely knowledge, attitude 
and action. These three aspects occur sequentially, 
meaning that from knowledge will change into attitude 
and attitude will turn into action[8]. Attitudes referred to 
in this study were respondents' behavior regarding 
hygiene and sanitation in processing food. 
Based on statistical test results using independent t test 
showed no difference. However, after the intervention, 
there were differences in attitude in the intervention 
group and control group. The results of this study was in 
line with research conducted by Wahyuningsih in 2015 
which stated that after intervention using media nutrition 
card and whiteboard media showed significant results. 
The average value of respondents' attitudes in the 
intervention group before and after the intervention was 
given in the form of nutritional education has increased, 
but in the control group only given leaflets did not 
increase. According to research in Yogyakarta in 2005 
stated that changes in attitude and behavior takes a long 
time, meanwhile good knowledge does not always reflect 
good attitude and behavior as well[14]. Statistical test 
using paired t test showed significant difference of 
attitudein intervention group (p<0.05). 
In theory the attitude will be related to hygiene behavior 
and food sanitation, someone who has a good attitude 
tends to behave well too, hence good knowledge should be 
followed with a good attitude[15]. The attitude of a person 
also influenced by other factors such as the influence of 
family environment / support, experience / habit, beliefs 
and facilities[9]. 
Research by Rizka in 2015 showed that there were 
differences in attitude before and after given treatment in 
the form of advertising. Other studies have also mentioned 
that there were significant differences in attitude before 
and after the intervention given in the form of visual media 
nutrition card[16]. Increased one's attitude about 
nutrition is caused by family environmental factors and 
knowledge. Increased nutritional knowledge through 
nutrition education will help the child's attitude in 
choosing healthy foods[9]. 
Nutrition education provided by media leaflets can 
improve the attitude of food handlers in terms of hygiene 
and food sanitation. Attitudes do not include action, but 
are predisposing actions of behavior. In determining 
attitudes, knowledge and beliefs influence someone in a 
person's attitude, including in terms of addressing 
nutritional education provided[13]. Attitude is important, 
because if a person's attitude has been formed then the 

attitude can determine a person's behavior towards 
something[4].  
Behavior referred to in this study is hygiene and sanitation 
behavior of food handlers in terms of processing food. 
Based on statistical test result with independent t test 
showed that there was no difference of behavior before 
given intervention in intervention group and control 
group. After the intervention showed significant 
differences in behavior in the intervention and control 
groups. This showed that overall behavior of food handlers 
after being given intervention in the form of nutritional 
education with media leaflets in the intervention group 
and in the control group that only provided leaflets 
increased. This research was supported by research 
conducted by Rapiasih et al in 2010 which stated that after 
food handlers were given sanitation hygiene training for 2 
months plus poster installation showed a significant 
difference. 
The average value of respondents' behavior in the 
intervention group before and after has increased, as well 
as in the control group only given leaflets. After the 
Wilcoxon signed rank test test, it was shown that only the 
intervention group showed significant differences 
(p<0.001). Other studies have also mentioned that 
counseling using paperback and poster media may 
improve individual hygiene and behavior in food 
processing sanitation. 
The results of behavioral observation showed that most 
respondents experienced an increase in behavior, such as 
the previous respondents did not wear apron so wear 
apron, before the respondent wear ring  then they not 
wearing ring. The knowledge, skills and attitudes of a food 
handler can affect behavior. When a behavioral change is 
made through a process based on positive knowledge and 
attitude, it will be more last than a behavior that is not 
based on knowledge. Vice versa, behavior that is not based 
on positive knowledge and attitude will not last long[4].  
In addition, according to research conducted by 
Wahyuningsih in 2015 showed increased action of 
schoolchildren in the selection of food after being given 
nutritional education using visual media nutrition card for 
4 weeks. Nutrition education using media leaflets for 4 
weeks showed significant improvement toward the 
behavior of food handlers in terms of hygiene and 
sanitation food processing. However, to change a behavior 
is not enough just to be given a nutrition education course, 
but needed other factors such as support from family and 
colleagues, as well as adequate canteen facilities. If the 
facilities in the canteen are adequate, it is expected that 
food handlers can behave in a healthy manner. 
Research by Rapiasih in 2010 stated that knowledge of 
sanitation management of food did not affect the behavior 
in the management of food. Knowledge is not a major 
factor in behavioral change, but behavior based on sound 
knowledge and awareness of food hygiene and sanitation 
is more sustainable than not based on sound knowledge. 
 
CONCLUSION 
Based on the results of statistical tests there was 
significant difference of delta of knowledge, as well as 
delta result of attitude and behavior. This study was in line 
with other studies suggesting that there was a significant 
difference in weight delta values before and after 
intervention between treatment groups and controls. Most 
of the difference in value in the intervention group showed 
an increase, while in the control group some did not 
increase, even decreased. This might be because the 
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control group did not receive any form of nutrition 
education so that knowledge, attitude and behavior of food 
handlers did not change. Nonetheless, 5 sessions of 
nutrition education showed positive association towards 
better knowledge, attitude, and behaviour about food 
hygiene and sanitation in food handlers. 
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