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Abstract
Improper food handling can be a major

cause of food contamination. To prevent
food contamination, the food handler
should have good knowledge, display a pos-
itive attitude, and practice proper food han-
dling practices. This study aimed to evalu-
ate the food safety and personal hygiene
knowledge, attitudes, and practices of food
handlers at kitchen premises in the Port ‘X’
area in North Jakarta, Indonesia. This study
uses a cross-sectional design. The research
was conducted in April 2018 and May 2018.
Data were collected from 72 food handlers
from kitchens located in the Port ‘X’ area in
North Jakarta. Data collection was per-
formed through interviews and observa-
tions, using questionnaires and checklists as
research instruments. The results show a
significant correlation between the level of
knowledge about food safety and the atti-
tude of food handlers (p=0.01), and attitude
scores were significantly higher among
food handlers who reported attending a pre-
vious food safety training course (p=0.002)
with (r=0.302) it means a weak uphill (pos-
itive) linear relationship attitude scores and
training that food handlers attended. This
study found a significant relationship
between the knowledge and attitude of food
handlers, but there was no significant rela-
tionship between knowledge or attitude and
food handling practices. Thus, it is recom-
mended that training activities for food han-
dlers be held regularly, as the food safety
knowledge obtained from training or cours-
es can translate into the improvement of
attitudes and food handling practices.

Introduction
Food safety is one of the most important

issues in public health, and it contributes
significantly to the cost of health care
(Scallan and Hoekstra, 2011). Globally, it is

estimated that 600 million people become
ill, 549 million suffer from diarrheal dis-
ease, and 420,000 die each year after eating
contaminated food (Kirk, 2015) (World
Health Organization, 2015). Improper food
handling by food handlers during food pro-
duction processes – such as cooking, stor-
ing, and serving food – can play a major
role in food contamination that develops
into foodborne disease outbreaks (Ansari-
Lari, 2010; Clayton, Griffith and Peters,
2002; Egan, Raats, & Grubb, 2007; EFSA,
2010; Zanin and Cunha, 2017. Hence, food
handler participation is important in food-
borne disease prevention (Bou-Mitri,
Mahmoud and El Gerges, 2018;  Lee, Halim
and Thong, 2017; Medeiros, Hillers and
Chen, 2004; Sani and Siow, 2014.

Good knowledge and a positive attitude
among the food handlers and proper food
handling practices can help control the
foodborne disease occurrence in some cir-
cumstances (Angelillo, Viggiani and Rizzo,
2000; Sharif and Al-Malki, 2010. In addi-
tion to good knowledge and positive atti-
tudes regarding food safety, socio-demo-
graphic conditions, such as the level of edu-
cation and food safety training attended by
food handlers, have an important role in
encouraging food handlers to implement
proper food handling practices (Al-Shabib
and Mosi, 2016; Sani and Siow, 2014).

Port ‘X’, located in North Jakarta, is the
largest and busiest port in Indonesia. This
port serves as the main gateway for exports
and imports in Indonesia. In addition to the
export and import of goods, the ports are
also busy with human foot traffic from ships
(Arnita, 2014). Since the port is a gateway
for humans and goods, foodborne diseases
can easily spread in ports. The ‘X’ Port
Health Office has the main duty to prevent
the entry and exit of infectious diseases that
can become a Public Health Emergency of
International Concern (PHEIC) (Kemenkes
RI, 2011). Furthermore, based on
Permenkes No.
2348/MENKES/PER/IX/2011, it functions
to prevent the outbreak of diseases, carry
out epidemiological surveillance and quar-
antine services, prevent the entry and exit of
infection, control the impact of environ-
mental health, regulates health services,
Drugs, Food, Cosmetics, carryout Medical
Devices, and Addictive (Indonesian: Obat,
Makanan, Kosmetik, Bahan Aditif abbrevi-
ated as OMKABA) Surveillance, offers pro-
tection against new and re-emergence dis-
eases, bioterrorism, and biological, chemi-
cal and radiation security in the work area
of airports, ports, and land borders of the
State.

They are four working areas under
supervised Port Health Office Tanjung

Priok with the total of 72 foodservice facil-
ities. They are Tanjung Priok Main Port (33
foodservice facilities), Sunda Kelapa
Seaport and Marina Ancol Beach (3 food-
services facilities), Marunda Sea Port (9
foodservice facilities), and Kalibaru
Seaport (27 foodservice facilities). The type
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of foodservice facilities can be as a restau-
rant, canteen, and street food. In restaurant
and canteen, at least they have two employ-
ees and open at different times. They are
open 24 hours, 07.00a.m.-04.00p.m.,
12.00a.m.-08.00p.m. In the restaurant/can-
teen at least they have five menus every
day. 

The food management place has poten-
tial for food contamination and cause some
diseases. The role of the port health office is
very important to prevent the entry and exit
of food-borne infectious diseases   as a bor-
der. A study in the three Italia inter-national
airports investigated  facilities to assess the
hygienic d in three Italian inter-national air-
ports found high contamination by Total
Coliform in particular groups (Balzaretti
and Marzano, 2013). The data obtained
from the Port Health Office in 2017 showed
that from the 233 food samples found in the
food-management facility of this port, 35
were contaminated with Escherichia coli
(Kantor Kesehatan Pelabuhan I Jakarta,
2017). Another study results showed that 1
(1,40%) from 72 food samples contaminat-
ed with Staphylococcus aureus bacteria
(Putri, 2018). Meanwhile, contamination
with this bacterial indicates exposure to
human fecal material caused by inadequate
hygiene and sanitation during food manage-
ment (F.D.A., 2018). Then it suggested that
more effort is needed in the application of
HACCP principles (Balzaretti and
Marzano, 2013).

Food handlers have an important role in
preventing food contamination that can
develop into foodborne disease outbreaks.
To prevent food contamination, food han-
dlers who work at kitchen premises in the
port must handle food properly. This study
aimed to evaluate the knowledge, attitudes,
and food handling practices regarding food
safety and personal hygiene among food
handlers at kitchen premises in the Port ‘X’
area in North Jakarta, Indonesia.

Materials and methods

Study design and location
This is a cross-sectional study. The

research was conducted at restaurant
kitchen premises located in the Port ‘X’ area
in North Jakarta, Indonesia, from April
2018 to May 2018. The research location
was in the restaurant, under the Tanjung
Priok Class I Port Health Office, Jakarta,
Indonesia which is the largest and busiest
port in Indonesia. To comply with the
research’s ethical consideration, the authors
intended to give an initial ‘X,’ as it aims to
keep the actual name of this place secret.

Nonetheless, its real name is the Tanjung
Priok Class I Port Health Office, Jakarta.

Study population and samples
The population used were obtained

from 72 Food Management Places
(Indonesian: Tempat Pegelolaam Makanan)
spread across four working areas, including
food handlers, and all food produced in the
study area. Nonetheless, the samples select-
ed were 72 food handlers working in the
various restaurants’ kitchen premises, found
in the study location.

The minimum sample was determined
using the formula for the hypothesis test,
with different proportions (Lemeshow,
1997), based on the previous study
(Zulaikhah and Karlina, 2010; Sugiyono,
2009).

Description:
n: Minimum sample size required
Z1-α/2: Z-value 1.96 at 2-sided confidence
level 5% 
Z1-β: Z-value at test strength (90%)
P1: The proportion of food contaminated
with Staphylococcus aureus that has risk
factors
P2: The Proportion of food not contaminat-
ed with Staphylococcus aureus that has no
risk factors

Based on the test formula, the minimum
sample was 17. However, because this
study used a hypothesis test with different
proportions, the number of samples was
obtained by doubling the minimum number;
therefore, it was 34. This research used the
total population, which was 72 food han-
dlers.

This study used purposive sampling, a
type of Non-Random Sampling, for select-
ing samples while following the inclusion
and exclusion criteria. The inclusion criteria
were a) being willing to be a respondent by
signing the informed consent, and b) being
an active and continuous worker at the Food
Management Place. Simultaneously, the
exclusion criteria were not being at the
study location during the study period.

The sample that selected was the total
population (all restaurant kitchen premises
and food handler representation who work-
ing at restaurant kitchen premises located in
the Port ‘X’ area in North Jakarta,
Indonesia). In total, 72 food handlers partic-
ipated in this study. Data was collected
using questionnaires and checklists through
interviews and observations. 

Questionnaire and observation
checklist

The questionnaire used in this study
was divided into four parts. The first part
collected socio-demographic data from the
food handlers, such as gender, age, level of
education, and food safety training attend-
ed. The second part, consisting of 20 ques-
tions, collected knowledge data. Each ques-
tion in this section was given two answer
choices – “correct” and “incorrect.” The
correct answer was coded as 1, and the
wrong statement was coded as 0. The third
part, consisting of 13 questions, collected
attitude data. Each question in this section
included four answer choices –  “strongly
disagree,” “disagree,” “agree,” and “strong-
ly agree.” The answer “strongly disagree”
was coded as 0, “disagree” was coded as 1,
“agree” was coded as 2, and “strongly
agree” was coded as 3. The last part of the
questionnaire collected data about the food
handling practices of food handlers, based
on observations. 

Observations were done for one day
during the interview, the food handlers did
not know if they were being observed but
the statement like “food handlers showered
two times per day” was asked by food han-
dlers. This section consisted of 22 state-
ments, and each statement was given two
answer choices – “yes” and “no.” The
answer “yes” was coded as 1, and “no” was
coded as 0. The questionnaire used in this
study was designed based on previous food
safety studies (Ansari-Lari, 2010; Sani and
Siow, 2014; Siau, Son and Mohhiddin,
2015; Soares, 2012.

Data collection
Data were collected face-to-face inter-

views using a questionnaire and direct
observation checklists. The questionnaire
was used to investigate the following vari-
ables: knowledge, attitudes, and behaviors
of food handlers towards personal hygiene,
hygiene and sanitation of cooking utensils,
and food processing. Furthermore, data was
also obtained through observations, using
the checklist on the above behavioral vari-
ables of food handlers and the environment
where the food management was carried
out. 

Before the interviews and observations,
the respondent was given a vivid explana-
tion about the study’s implementation by
handing them the explanatory text to read.
Furthermore, they were asked to give their
consent to become subjects by signing
informed consent. The researcher conduct-
ed the interview and observation.

Statistical analysis
The data collected from food handlers

were converted to frequency and percent-
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age. The correlation Pearson test was used
to determine the relationship between the
scores for knowledge, attitudes, and prac-
tices of food handlers, and an independent t-
test was used to determine the average score
differences for knowledge, attitudes, and
practices of food handlers based on socio-
demographic conditions such as gender,
level of education, and food safety training
of food handlers.

Results and discussion
The socio-demographic characteristics

of the respondents in this study are shown in
Table 1. The largest groups of respondents
were women (70.80%), individuals aged
41-47 years (26.40%), high school and
junior high school graduates (tied at 31.90%
each), and those who have never attended
food safety training (63.60%). 

Knowledge
Overall, knowledge of food safety is

divided into four categories: personal
hygiene, time and temperature control,
foodborne diseases, and cross-contamina-
tion. Figure 1 presents the knowledge level
of the food handlers. The mean score of
knowledge was 12.38 (Standard Deviation
= 2.82). Most respondents correctly
answered questions about personal hygiene
(85.9%). Respondents also had good
knowledge regarding cross-contamination
81.9%) and time and temperature control
(70.85%). However, respondents had poor
knowledge regarding foodborne diseases
(39.81%). Table 2 details the food safety
knowledge questions and the food handlers’
responses. These results are in line with
Sani et al. in Malaysia (Sani and Siow,
2014), which found that research partici-
pants had a good knowledge of personal
hygiene, but contrary to study in Saudi
Arabia (Al-Shabib and Mosi, 2016), which
found research participants to have better

knowledge about foodborne diseases.
In the present study, 86.10% of food

handlers did not know that the S. aureus is
one of the germs that cause foodborne dis-
eases. A total of 51.40% of food handlers
did not know that S. aureus is not a germ
that causes typhoid fever, 80.60% did not
know that contamination of S. aureus in
food can occur if food handlers do not wash
their hands before processing food, and
84.70% did not know that contamination of
S. aureus in food can occur when food han-
dlers sneeze or cough toward food when
processing it. This is in line with research
which found that as many as 50% of food
handlers studied in Brazil did not know that
S. aureus is one of the germs that cause
foodborne diseases (Soares, 2012);
McLaughlin et al. (2008), which found that
24% of research respondents had never
heard of the S. aureus bacteria (McLaughin,
no date); Ansari-Lari et al. (2010), which
found that 67% of research respondents did

not know that S. aureus is a pathogenic bac-
terium that is the cause of foodborne dis-
eases (Ansari-Lari, 2010); and Gould et al.
(2009), which found that 40% of research
respondents did not know how the S. aureus
bacteria spread (Gould, 2009). 

Besides, the current study found that as
many as 76.4% of food handlers did not
know that Salmonella typhii (S. typhii) is a
pathogen that can cause foodborne diseases,
50% did not know that S. typhii is a germ
that causes typhoid fever, and 59.7% did not
know that food hygiene can affect the
occurrence of foodborne diseases. The
opposite results were reported by research
conducted in Malaysia, which found that
73.4% of the food handlers studied had
good knowledge regarding foodborne
pathogens (Abdul-Mutalib et al., 2012). 

These results suggest that the Port ‘X’
Health Office and all its work areas should
add curriculum material about other
pathogenic bacteria, in addition to the
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Figure 1. Food handlers’ correct responses (%) by knowledge category.

Table 1. Demographic characteristics of respondents.

Characteristics            Frequency           Percentage (%)        Mean±SD             Range

Age (years)                                                                                                               41.57+11.28                    20-67
      20–26                                           7                                       9.7                                                                        
      27–33                                          12                                     16.7                                                                       
      34–40                                          14                                     19.4                                                                       
      41–47                                          19                                     26.4                                                                       
      48–54                                          11                                     15.3                                                                       
      55–61                                           5                                       6.9                                                                        
      62–68                                           4                                       5.6                                                                        
Education level                                                                                                                                                      
      No formal education                7                                       9.7                                                                        
      Elementary school                  17                                     23.6                                                                       
      Junior high school                   23                                     31.9                                                                       
      High school                               23                                     31.9                                                                       
      University                                   2                                       2.8                                                                        
Gender                                                                                                                                                                    
      Female                                       51                                     70.8                                                                       
      Male                                            21                                     29.2                                                                       
Food safety training                                                                                                                                             
      Yes                                              26                                     36.1                                                                       
      No                                                46                                     63.9                                                                       
      Total                                            72                                    100.0                                                                      



Escherichia coli (E. coli) bacteria, when
food safety training is conducted. Training
is an effective tool to increase the food safe-
ty knowledge of food handlers (Gillespie,
Little and Mitchell, no date). The distribu-
tion of food handlers’ knowledge about
food safety can be seen in detail in Table 2.

Attitudes
The mean score of attitudes was 25.50

(Standard Deviation = 3.64). Attitudes
about food safety are important factors that
can influence food handling practices
among food handlers (Sani and Siow,
2014). According to the results of the pre-
sent study, 56.90% of food handlers stated
that they did not want to attend food safety
training. They did not have the time to
attend the training activities because they
had to cook and sell food from morning to
night. As a possible solution, the Port ‘X’
Health Office and its work areas could con-
duct hygiene and sanitation training in the

afternoon, under the assumption that the
food cafeteria has fewer customers at this
time. The training is important not only to
instruct food handlers on how to handle and
cook food properly but also to improve the
knowledge and attitudes of the food han-
dlers regarding food safety (Nieto-
Montenegro, Brown and LaBorde, 2008).
The formal training provided by the health
office is about the right food handling and
personal hygiene that must be held by food
handlers. So, the management should com-
ply with the regulation that the food handler
must regularly take the formal training pro-
vided.

Of the respondents, 47.20% agreed that
raw materials and leftover food can be
stored in the same part of the refrigerator.
These food handlers generally place left-
over food into refrigerators in containers
that are not closed, and they place the left-
over food in the same part of the refrigerator
as the raw materials. However, leftover

food and raw materials should be stored in
separate places to avoid contamination from
raw materials to leftover foods
(Government of South Australia, 2013).
Food handlers who work in kitchen premis-
es should store leftover food in a closed
container before it is put in the refrigerator.
The distribution of respondents’ attitudes
about food safety can be seen in Table 3.

Practices
The mean score of practice was 14.58

(Standard Deviation = 1.84). Based on
some indicators, statements submitted to
respondents regarding the food handlers’
hygiene indicated most of the respondents
exhibited poor behaviors in six statements
of food safety. Mostly, 54.20% food han-
dlers washed their hands without using soap
because there was no soap for handwashing
at the sink. Hands should be cleaned using
liquid soap, while avoiding or limiting the
use of bar soap because it can be a hiding
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Table 2. Knowledge of food handler regarding food safety.

No.    Statement/question                                                                                                                           Correct  Incorrect
                                                                                                                                                                                  n          %            n           %

Personal hygiene

1.         Food must be stored in a closed container. (Yes)                                                                                                                             67         93.10             5             6.90
2.         Storage of several types of food dishes can be mixed in one container.* (No)                                                                         63         87.50             9            12.50
3.         Using a mask, head cover, gloves can reduce the risk of contamination of food. (Yes)                                                            68         94.40             4             5.60
4.         Using clean clothes while doing food processing activities cannot reduce the risk of contamination of food.* (No)     39         54.20            33           45.80
5.         Hand washing before starting food processing activities can reduce the risk of contamination of food. (Yes)                67         93.10             5             6.90
6.         Maintaining the cleanliness of the environment where food is managed (such as refrigerators, hand washing              67         93.10             5             6.90
            stations, floors, etc.) can reduce the risk of food poisoning to consumers. (Yes)                                                                      

Time and temperature control

7.         The refrigerator temperature used to store food containing protein (fish, beef, chicken, etc.)                                          48         66.70            24           33.30
            must be above 5°C.* (No)                                                                                                                                                                          
8.         The cooking temperature must be at least 90°C so that the pathogenic germs die, and it must not be cooked too        62         86.10            10           13.90
            long so that the nutrients are not lost due to evaporation. (Yes)                                                                                                    
9.         Gravy foods must be served immediately at temperatures above 60°C. (Yes)                                                                           55         76.40            17           23.60
10.       Cold food should be served at temperatures lower than 4.4°C to avoid contamination of food from                                  39         54.20            33           45.80
            pathogenic germs. (Yes)                                                                                                                                                                             

Foodborne diseases

11.       Food storage in an open place can cause health hazards to buyers/consumers. (Yes)                                                            64         88.90             8            11.10
12.       Diarrhea can be transmitted through food. (Yes)                                                                                                                              60         83.30            12           16.70
13.       S. aureus is one of the germs that cause foodborne illness. (Yes)                                                                                                10         13.90            62           86.10
14.       S. aureus is a bacteria that causes typhoid fever.* (No)                                                                                                                   35         48.60            37           51.40
15.       Contamination of S. aureus in food can occur if food handlers do not wash their hands before starting                            14         19.40            58           80.60
            food management. (Yes)                                                                                                                                                                             
16.       Contamination of S. aureus in food can occur when food handlers sneeze or cough toward food. (Yes)                            11         15.30            61           84.70
17.       Salmonella typhii (S. typhii) is one of the germs that cause foodborne illness. (Yes)                                                           17         23.60            55           76.40
18.       S. typhii is a bacteria that causes typhoid fever. (Yes)                                                                                                                      18         25.00            54           75.00
19.       Food and beverage cleanliness does not affect the occurrence of foodborne diseases.* (No)                                            29         40.30            43           59.70

Cross-contamination

20.       Cross contamination is the main factor causing food poisoning. (Yes)                                                                                        59         81.90            13           18.10
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place for bacteria that can contaminate food
(Kadariya, Smith and Thapaliya, 2014). If
food handlers want to use bar soap, it
should be stored in a container that drains
excess water away from the bar, and the
container must be cleaned regularly. Also,
69.40% of food handlers washed their
hands without using running water. In the
port area, access to clean water is very lim-
ited, so food handlers must supply their
clean water needs by buying containers of
water from hucksters. Inadequate food han-
dling practices are a major cause of food
contamination, and clean water is the main
substance needed for necessities such as
washing hands, washing food, cleaning
food processing facilities, and washing
equipment used to eat and cook
(Commissions Codex Alimentarius, 2003).

Ready-to-eat food must be free from
physical, chemical, and biological contami-
nation. Physical contamination includes for-
eign objects such as hair, broken glass,
gravel, sticks, and metal. To prevent these
contaminations in food, food handlers must
use equipment like caps, aprons, and gloves
(Kementerian Kesehatan Republik
Indonesia, 2011). However, the results of
the current study show that 90.30% of food
handlers did not use aprons when process-
ing food and 80.60% did not use head cov-
erings during food processing activities,
both of which could be sources of physical
contamination in food. These results are in

line with Ansari-Lari et al. (2010), which
revealed that only 56.5% of the studied food
handlers always used a cap or head cover-
ing when processing food (Ansari-Lari,
2010). To prevent food contamination,
especially from the S. aureus bacteria, food
handlers should avoid contact with cooked
food as much as possible to prevent con-
tamination (Hennekinne, Buyser and
Dragacci, 2012). However, the results of the
present study showed that 98.60% of food
handlers did not use masks during the pro-
duction or presentation of food, and as
many as 98.60% did not use gloves when
processing food. These conditions are
potential sources of biological contamina-
tion in food by S. aureus from food handlers
who are carriers of the bacteria. Ortega sug-
gested that contamination of S. aureus gen-
erally occurs in food after the heating pro-
cess (Ortega and Abriouel, 2010). This usu-
ally occurs when food handlers who are car-
riers of the S. aureus bacteria intentionally
or unintentionally make direct contact with
food, such as touching the food or coughing
and sneezing toward the food. To prevent
contamination, the handler should avoid
contact with cooked food as much as possi-
ble. The advice for port managers is to pro-
vide access to clean, running water that
flows to every food-management located in
the port. The advice for food handlers is to
wash their hands using soap and to use
aprons, head coverings, and gloves when

managing food to prevent physical, chemi-
cal, and biological contamination of food.
The distribution of food handling practices
of food handlers can be seen in Table 4.

Correlations among socio-demo-
graphics, knowledge, attitudes, and
practices

The results of this study indicate that
there is a significant relationship between
the level of knowledge and attitude of the
handler (p=0.01). This is in line with Sani et
al. (2014), which found that the level of
knowledge about food safety is correlated
to the attitude of the food handler regarding
food safety. However, no relationship was
found between the level of knowledge and
the food handling practices of the food han-
dler (p=0.113), nor between attitudes and
food handling practices (p=0.889) in the
current study. These results are in line with
two studies (Clayton, Griffith and Peters,
2002) and (Pilling, Brannon and Shanklin,
2008), which found that food handlers who
have good food safety knowledge rarely
apply their knowledge when handling food.

Attitude scores in the present study
were significantly higher among food han-
dlers who reported attending a previous
food safety training course (p=0.002), with
(r=0.302) it means a weak uphill (positive)
linear relationship attitude scores and rain-
ing that food handler attended. Attitude is
an important factor, in addition to the
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Table 3. Attitudes of food handlers regarding food safety.

No.     Statement                                                                            Strongly disagree Disagree Agree Strongly agree
                                                                                                                            n            %          n            %         n          %            n           %

1.          Food handlers are responsible for preventing food poisoning. (Agree)               26             36.10          43            59.70          3            4.20              0             0.00
2.          Maintaining an environment where food is kept clean is the best way to             25             34.70          43            59.70          4            5.60              0             0.00
             prevent food poisoning. (Agree)                                                                                        
3.          I will read more books to increase knowledge about food hygiene                        18             25.00          41            56.90         13          18.10             0             0.00
             and safety. (Agree)                                                                                                                
4.          Training on food safety is important to improve my knowledge and ability           18             25.00          49            68.10          5            6.90              0             0.00
             to process clean and safe food for my customers. (Agree)                                        
5.          I do not want food safety training, because I don't have time                                   1               1.40           41            56.90         28          38.90             2             2.80
             to attend training.* (Disagree)                                                                                           
6.          I should not perform food processing activities with injured hands.                     14             19.40          46            63.90         12          16.70             0             0.00
             (Agree)                                                                                                                                     
7.          Meat, fish, and chicken should be stored at temperatures                                       4               5.60           49            68.10         17          23.60             2             2.80
             below −10 °C if they will be stored for more than a week. (Agree)                         
8.          Raw materials and leftover food can be stored in the same part in                        5               6.90           34            47.20         31          43.10             2             2.80
             the refrigerator.* (Disagree)                                                                                              
9.          I can use the same cloth to dry my hands, clean my hands, and wipe                    12             16.70          24            33.30         34          47.20             2             2.80
             or dry the dishes.*(Disagree)                                                                                            
10.        I should touch my face, hair, etc. during food processing activities. (Agree)       11             15.30          53            73.60          8           11.10             0             0.00
11.        I should touch my face, hair, etc. during food processing activities. (Agree)       16             22.20          54            75.00          2            2.80              0             0.00
12.        I have to wash my hands after covering my mouth and nose while                         13             18.10          58            80.60          1            1.40              0             0.00
             coughing or sneezing. (Agree)                                                                                            
13.        I should not work with a dirty hand. (Agree)                                                                 21             29.20          47            65.30          4            5.60              0             0.00
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Table 4. Food handling practices.

No.    Statement                                                                                                                                         Yes          No
                                                                                                                                                                             n             %            n            %

1.         Handler carries out food processing activities while suffering from infectious diseases such as skin                          3                4.20             69             95.80
           diseases, boils, open wounds, and upper respiratory tract infections (URTI).* (No)                                                          
2.         Handler showers at least two times a day  (Yes)                                                                                                                          72             100.00            0               0.00
3.         Handler’s teeth are brushed at least two times a day. (Yes)                                                                                                      72             100.00            0               0.00
4.         Handler wipes off sweat during the food production process or when serving food.                                                         22              30.60            50             69.40
           (If not cooking, just ask.)* (No)                                                                                                                                                          
5.         Handler picks his ear(s) during the food production process or when serving food.                                                         3                4.20             69             95.80
           (If not cooking, just ask.)* (No)                                                                                                                                                          
6.         Handler picks his nose during the food production process or when serving food.                                                             2                2.80             70             97.20
           (If not cooking, just ask.)* (No)                                                                                                                                                          
7.         Handler coughs or sneezes in the direction of food when performing food processing activities.                                  5                6.90             67             93.10
           (If not cooking, just ask.)* (No)                                                                                                                                                          
8.         Handler washes his hands before work or after using the toilet. (Check availability of handwashing                            40              55.60            32             44.40
           soap at the handwashing station and presence of running water.) (Yes)                                                                                 
9.         The handler uses soap to wash his hands. (Check availability of soap at the handwashing station.) (Yes)                   33              45.80            39             54.20
10.       Handler washes his hands in running water. (Check if there is running water in the handwashing area.) (Yes)        22              30.60            50             69.40
11.       Handler has clean fingernails. (Yes)                                                                                                                                                71              98.60             1               1.40
12.       Handler’s fingernails are not long. (Yes)                                                                                                                                        69              95.80             3               4.20
13.       The handler is free of cosmetics, such as eye shadow, powder, and nail polish. (Yes)                                                      37              51.40            35             48.60
14.       The handler does not wear jewelry, such as rings, earrings, or necklaces (Yes)                                                                  37              51.40            35             48.60
15.       Handler always changes work clothes with clean garments. (Yes)                                                                                           70              97.20             2               2.80
16.       The handler uses an apron. (Yes)                                                                                                                                                      7                9.70             65             90.30
17.       Handler wears clean clothes. (Yes)                                                                                                                                                  66              91.70             6               8.30
18.       Handler wears footwear. (Yes)                                                                                                                                                          61              84.70            11             15.30
19.       The handler uses a headcover. (Yes)                                                                                                                                                8               11.10            64             88.90
20.       Handler smokes during the food production or presentation processes.                                                                             14              19.40            58             80.60
           (Ask whether the handler is a smoker.) *(No)                                                                                                                                
21.       The handler uses a mask covering the mouth and nose during the food production                                                           1                1.40             71             98.60
           process or when serving food. (Yes)                                                                                                                                                 
22.       The handler uses gloves when performing food processing activities. (Yes)                                                                         1                1.40             71             98.60

Table 5. Correlations among food handlers’ socio-demographics, knowledge, attitudes, and practices.

Level                                       Test                                                 p-value                              r                         Mean           Standard deviation

Knowledge–attitudes                     Correlation test                                               0.010                                       0.302                                                                            
Knowledge–practices                     Correlation test                                               0.113                                       0.189                                                                            
Attitudes–practices                        Correlation test                                               0.889                                       0.017                                                                            
Education–knowledge                    Independent t-test                                         0.213                                           -                                  12.96                                 2.993
Sex-knowledge                                 Independent t-test                                         0.797                                           -                                  12.52                                 2.421
Training–knowledge                        Independent t-test                                         0.169                                           -                                  13.00                                 2.786
Sex-attitude                                      Independent t-test                                         0.848                                           -                                   0.53                                  0.512
Education–attitudes                       Independent t-test                                         0.080                                           -                                   0.40                                  0.500
Training–attitudes                           Independent t-test                                         0.002                                           -                                   0.31                                  0.471
Education–practices                       Independent t-test                                         0.071                                           -                                  15.12                                 1.787
Sex - practice                                    Independent t-test                                         0.279                                           -                                  14.95                                 2.037
Training–practices                          Independent t-test                                         0.583                                           -                                  14.42                                 1.678
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knowledge and regulations that apply in
reducing the incidence of foodborne dis-
eases because good attitudes and knowl-
edge can influence the continuity of proper
food handling practices (Saniler, 2017).
Research conducted in Malaysia has shown
a relationship between the level of educa-
tion and food processing training and the
knowledge and attitudes of food handlers
about food safety (Lee, Halim and Thong,
2017). This shows that periodic food safety
training is needed so that food handlers can
demonstrate the food safety knowledge they
learned in training when handling food.
This is beneficial because the knowledge
gained from training can be translated into
attitudinal and behavioral changes
(National Restaurant Association
Educational Foundation, 1992) (Table 5).

There are many pieces of research mea-
suring KAP food handler, which usually
conducted in a restaurant, catering, or any
canteen in public places. This research con-
ducted in a port, which is a specific place
that serves passengers or travelers. The
question was the focus on S. aureus. This
bacterium rarely investigated since some
research usually conducted for E. coli bac-
teria.  From these KAP findings, food con-
tamination especially by harmful bacteria,
S. aureus, can be prevented for passengers
or travelers. Since there was only a measure
of the KAP among food handlers, further-
more studies needed to investigate the con-
tamination of S. aureus bacteria and other
contamination on food and beverages sold
in the food stall around the port. Also, the
questionnaires developed and constructed
from any resources such as regulation, stan-
dards, codex, etc.

Information bias may occur when the
respondent asked about the knowledge of 
S. aureus. It is possible the food handler
never knows or never heard about these
bacteria. According to the calculation of the
sample, it seems this sample is too small, to
anticipate the representativeness of the pop-
ulation, then the total population (72) used
in this research. This study did not investi-
gate the episodes of MTA food poisoning.
We thought this is one of our limitations as
well, so we advise doing further research to
cover MTA food poisoning; Further
research also suggested using the proper
number of samples to represent the actual
population in the port.and research conduct-
ed in any kind of port, such as airport, sea-
port either small or big port.

Conclusions
Overall, food handlers have a good

knowledge regarding personal hygiene,

cross-contamination, and time and tempera-
ture control, but the respondents had poor
knowledge regarding foodborne diseases.
Almost half of the food handlers stated that
they did not want to attend food safety train-
ing because they did not have the time for
training activities since they had to cook
and sell food all day. Also, access to clean
water in the port is very limited, this situa-
tion means that food handlers cannot per-
form necessary personal hygiene activities,
such as washing hands, washing food, and
cleaning and washing cooking equipment.
This study found a significant relationship
between the knowledge and attitude of food
handlers, but there was no significant rela-
tionship between knowledge or attitude and
food handling practices. 

To have a good practice, the foodhanler
should to have a time to take a training
facilitate by the port. Training activities
must be held routinely among the food han-
dlers because there is a significant relation-
ship between food safety training and the
handlers’ attitudes toward the application of
food safety. Knowledge of food safety
obtained from training can translate into
improved attitudes and better food handling
practices to provide safe food management
for consumers. Further research suggested
using the proper number of samples to rep-
resent the actual population in the port.
Also, research conducted in any kind of
port, such as airport, seaport either small or
big port.
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