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ABSTRACT 
There’s no question that food sustains life. However food may also be a source of illness as 
there are many micro-organisms just waiting to feast on unsuspecting victims, using food as 
their vehicle to enter the body. The resulting problem is often generally termed as food borne 
illnesses. The first part of the paper discusses about the food handling practices that may lead to 
food borne illness include improper cooking, holding or cooling of food; improper cleaning of 
equipment and cross - contamination and infected food handlers. A number of food safety 
issues received attention worldwide, for example, the recent scare of cancer-causing dioxin 
contamination of animal feed from Belgium, E. coli 0157:H7 outbreak with beef burgers in 
Pacific Northwest America in 1993 of which   the outbreak had otherwise normal children 
dying or becoming permanently disabled. The cost of food borne illness is tremendous which 
include in loss of productivity, cost of hospitalisation, long-term disability and even death. 
Earlier on people only knew that germs caused food poisoning or food spoilage. As knowledge 
progressed people began to identify specific organism that cause the problems. With the 
advancement of science more sophisticated tools and techniques are developed which enable us 
to identify with accuracy causative micro-organism that were not recognized 20 years ago. 
Micro-organism continue to adapt and evolve and therefore, increase their degree of virulence. 
These pathogens have found new modes of transmission i.e. not just from raw meat but also 
from other sources. 
 
The second part highlights the emerging pathogens. The emerging pathogens demand even 
greater food safety vigilance that was required before. Food supply has become global and 
more food is prepared and consumed away from homes. Consumers want food that is good 
tasting and safe for their families. Safety is basic requirement for most people. However, zero-
risk of micro-biological hazards is not possible and no one method will eliminate pathogens or 
toxins from the food chain. However, bacteria may survive despite aggressive controls at all 
processing levels and food can become contaminated during preparation, cooking, serving, 
storage and distribution. Controlling food borne pathogens is a constant challenge. 
 
The third part of the paper discusses on the growing number of food service establishments that 
serve an increasingly large number of people of all ages and health statues increases the risk of 
being exposed to unsafe food. This danger is attributed to food service workers and managers 
who lack adequate food handling   skills. This lack of knowledge about food safety, hygiene 
and sanitation practice is attributed to even educated mangers in the food service industry are 
often unaware of the dangers associated with improper personal hygiene and incorrect 
sanitation practices. Many customers are not concerned about the food safety. Those who are 
concerned often find it difficult to assess whether the food establishment meets the required 
hygiene standards. The food service industry should keep up with the development of food 
safety. Food safety should be put as their highest priority, not quantity and not sales.  
 
Keywords: Food hygiene, sanitation, food production system, hospitality.  

 
INTRODUCTION  

Food Hygiene practices cover what staff must do to keep the equipment used and the 
environment clean so they do not contaminate food. The food hygiene skills and knowledge 
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needed to be carried out during a task include knowing that hands, gloves or the equipment 
used to handle raw food can contaminate cooked food; the skill to wash hands and equipments 
in ways that reduce the potential for contamination; knowing dirty clothes or dirty work 
surfaces can contaminate the cooked food and the skills needed to keep the work area clean. 
 
A number of food safety issues received attention worldwide, for example, the recent scare of   
cancer-causing dioxin contamination of animal feed from Belgium, E. coli 0157:H7 outbreak 
with beef burgers in Pacific Northwest America in 1993 of which the outbreak had otherwise 
normal children dying or becoming permanently disabled. The costs of food borne illness are 
tremendous which include in loss of productivity, cost of hospitalisation, long-term disability 
and even death. Earlier on people only knew that germs caused food poisoning or food 
spoilage. As knowledge progressed people began to identify specific organisms that cause the 
problems. With the advancement of science more sophisticated tools and techniques are 
developed which enable us to identify with accuracy causative micro-organism that were not 
recognized 20 years ago. Unfortunately this advancement has constantly found its match. 
Micro-organisms continue to adapt and evolve and therefore, increase their degree of virulence. 
These pathogens have found new modes of transmission i.e. not just from raw meat but also 
from other sources.  
 
As habits and lifestyles change in many countries, an increasing number of people are 
depending on foodservice establishments for their meals: take away evening meals lunch for 
school children and meals consumed away from home. Furthermore, tourists often turn to food 
service establishments for their meals and depend heavily on caterers. The more people depend 
on foodservice establishments, the more important it is to ensure that the food prepared and 
consumed away from home is safe. Most food-poisoning outbreaks are associated with forms 
of mass catering, whether the food is eaten in situ or purchased for later consumption at home 
(Roberts, 1982). 
 
Undoubtedly more established organisations are supposed to be more informed and have better 
procedures to tackle these problems. Regrettably, contrary to popular belief, they are also 
susceptible to food contamination. Walczak (1997) highlights the seriousness and vulnerability 
of established hotels to food contamination due to a typical lack of proper sanitation practices. 
The author reported that several improper food sanitation practices were observed in five 
diamond hotels in Florida. For example, side towels used for cleaning soiled hands were 
replaced only once a day, cooks frequently used their fingers to taste the food they were 
preparing. A pan in the refrigerator salad bar, which was used by cooks to prepare room - 
service orders, contained multicoloured pool of slimy liquid from week-old rotting fruit and 
vegetables. When the salad bar’s polyethylene cutting board was removed for cleaning, a 
stench strong enough to force a person to turn away emanated from underneath. In Malaysia we 
are no exception. Recently Petaling Jaya Municipal Council (MPPJ) Deputy Health Director, 
Dr Saadiah Abdullah revealed that tests conducted by the department on some restaurant 
employees tested positive for E.coli.bacteria (The Star, 2003). 
 

FACTORS THAT CONTRIBUTE TO CONTAMINATION 
Before we are able to understand food contamination, it will be useful to first examine the 
contributing factors to food contamination. The interaction among these factors invariably 
influences the risk of food contamination. A number of issues are identified. They are lack of 
knowledge, implementation process, equipment, attitude and behaviour of food handlers, and 
food handlers’ health conditions. 
 
The growing number of food service establishments that serve an increasingly large number of 
people of all ages and health statuses increases the risk of being exposed to unsafe food. 
Researchers believe that the danger is mainly due to food service workers and managers who 
lack adequate food handling skills. This lack of knowledge about food safety, hygiene and 
sanitation practices is attributed to many factors.  
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This is further aggravated by the implementation process. Walczak (1997) in his paper 
mentioned that although food preparation techniques, proper food handling and recommended 
sanitation practices are well documented (Longree and Armbruster, 1996), they are not fully 
implemented. Most of the hospitality, restaurant and food service employees are often 
inexperienced teenagers or foreign employees who have difficulties communicating in the local 
language. Even educated managers in the food service industry are often unaware of the 
dangers associated with improper personal hygiene and incorrect sanitation practices. Food 
safety knowledge and proper implementation are inseparable.  
 
Equipment is another important factor. Wrong handling of equipment causes cross 
contamination   when handling food. Using same equipment to handle raw and cooked, 
improper cleaning of equipment, some of the problems associated with equipment.  
 
Attitude and behaviour of food handlers are two different things but interrelated. The former 
refers to employees’ feelings towards food safety procedures. If workers do not feel the need to 
observe proper food safety measures, it will be reflected in their behaviours.  
 
Contamination might occur from workers touching food after cooking: although spoons are 
used to fill sandwiches yet bread and buns are held by hands and wiping cloths and sponges 
used in areas for both raw and cooked food. Although wrapping sandwiches will decrease 
contamination by dust and microbes, it will maintain humidity inside the food thus creating a 
suitable environment for multiplication of microbes (Bryan, 1988). It is extremely difficult to 
completely eliminate contamination of foods.  
 
Food handlers’ health conditions pose another kind of threat of contamination. Cruickshank and 
Humphrey (1987) stated that the food handler might pose a hazard potentially in three ways - as 
a patient, as a passive transmitter, or as a carrier. No persons in the catering industry with 
diarrhea should   be permitted to work while he continues to have symptoms. Also non – carrier 
transmitters of infection transfer food poisoning organisms passively from an infected source, 
e.g. poultry, to food by such means as unwashed hands but they are not themselves sources of 
the infection. Bryan (1988) indicated that staphylococcal poisoning; infected persons touching 
foods often transmit shigellosis and hepatitis A.  
 
After looking at the supply side, we shall now focus on customers. Customers also play a big 
role in containing contaminations.  
 
Equally important is their knowledge, attitude and behaviour regarding food safety. In some 
cases, contamination is solely due to customer negligence. In Malaysia, many fast food 
operators have excellent safety procedures and implementation. They are more concerned with 
the supply aspect but not so much about customers. Customers are not given cutlery and they 
are forced to eat with bare hands. Self service is also becoming a common practice due to 
escalating costs. It has contributed to cross-contamination among customers especially when 
irresponsible or ignorant customers touch food with their hands. 
 

EMERGENCE OF FOOD BORNE PATHOGENS 
During the past years, micro – organisms have emerged as food borne pathogens. An emerging 
pathogen will be defined as one that is linked to “new” disease that is perceived to be 
immediate and serious threat to health. The re-emergence of an “old” quiescent pathogen or 
disease can also occur. Factors involved in the emergence /recognition and maintenances of 
food-borne pathogens include changes in perception and recognition of what constitutes a food 
borne pathogen or disease, changes in population, changes in the eating habits and in the ways 
food are produced, processed, handled and prepared, changes in micro – organism which lead 
to increased virulence and changes in people behaviour (CDC , 1994; Smith, 1995). 
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Escherichia coli 0157:  H7 is a newly evolved E.coli serotype that has become pathogenic 
through the acquisition of virulence factors. Escherichia coli 0157: H7 has caused a number of 
fatalities in food-borne outbreaks. Outbreaks have been associated with eating in restaurants 
and have occurred in institutional settings suggest that persons-to-person’s transmission occur 
and that the infectious dose is very low (Smith, 1995). 
 
The emerging pathogens demand even greater food safety vigilance that was required before. 
Food supply has become global and more food is prepared and consumed away from   homes. 
Consumers want food that is good tasting and safe for their families. Safety is basic 
requirement for most people. However, zero-risk of micro-biological hazards is not possible 
and no one method will eliminate pathogens or toxins from the food chain. Bacteria may 
survive despite aggressive controls at all processing levels and food can become contaminated 
during preparation, cooking, serving, storage and distribution. Controlling food borne 
pathogens has become a constant challenge. 
 

RESEARCH METHOD 
One hotel volunteered to allow us to distribute questionnaires to their restaurant staff. This 
survey is intended to be a pilot testing before embarking on a larger scale survey in 2004. 
Questionnaires were distributed to all the restaurant staff and 21responded, with the response 
rate of over 90%. The questionnaire consists of three parts. Demographic information includes 
age group, marital status, gender, qualification, race, designation, years of experience and 
experience attending basic course on food handling.  
 
The second part consists of list of statements to measure attitude or perception on food handling 
practices. This section consists of 14 items statements covering various aspects of attitude 
toward food handling practices. Respondents were asked to rate the 14 items on a seven point 
Likert scale. These items were categorised according to four dimensions; attitude on personal 
hygiene, attitude on handling of raw and cooked food, attitude on handling equipment and 
attitude on environment sanitation of the food premises. The third section consists of 17 items 
to test the respondents’ knowledge of pathogens and handling of raw and cooked food. 
 
Firstly we analysed the background of the respondents. Secondly, we analysed the ranking of 
perception on individual items, followed by the ranking of dimensions of perception. Lastly we 
analysed the respondents’ knowledge scores. This survey is part of a bigger project planned for 
2004 and the findings are only reflective of this particular hotel and not the industry as a whole. 
Although the customers play a big role in this topic, they are exempted in this study due to 
anticipated problems such as cooperation and time factor. The limitations of the research are 
presented together in the results and discussion section 
 

RESULTS AND DISCUSSIONS 
Table 1 is the summary table of respondents’ characteristics. 21 respondents, representing 14 
food and  beverage staff  and 7 kitchen staff at a selected  hotel .The respondents were in the  
age group above 35 years (33 percent) followed  by 31 – 35 years (36.1 percent),26 – 30 years 
(14.3 percent) , 20 – 25 years (14.3 percent) and  females (52.4 percent) dominated  the catering 
staff.  
 
About 71.4 percent only received secondary education and 3 percent were diploma holders and 
another 3 percent only primary education.47.6 percent of the respondents are Chinese, while 42 
percent were Malays and 2 percent were Indians. 23.8 percent were employed  for 2 years  or  
more , 23.8 percent  for 1 - 2  years  and 52 .4 percent were employed  for  less than  a  year. It 
is interesting  to know  that  more  than 66.7 percent of the employees attended  a  basic  course  
on  food  management /food handling /food hygiene course . 
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Table: 1 Summary of the Background of Respondents 
 

 
 
 
Table 2 highlights the ranking of items. The means ranged from 3.48 to 5.86. Generally the 
high mean scores reflected that the levels of agreement with the statements were quite high. 
Thus they had rather good attitudes toward proper food handling procedures. With reference to 
the mean ratings, the top five items were as follows: 1) the agreement that ill person shall not 
be allowed to prepare and serve food, 2) the agreement that personal hygiene is an important 
factor in preventing the spread of food borne disease, 3) the agreement that failure to properly 
wash hands and clean utensils and countertops can lead to contamination of cooked and ready 
to eat food, 4) the food service staff must ensure cutleries and equipment used for serving food 
shall always be clean always 5) the agreement that a food handler must know when and how to 
wash their hands in order to serve and prepare clean and safe food. 
 

 Frequency Percent 
Age  Group 
          20 – 25                                                  
          26 – 30 
          31 – 35 
          Above 35 

 
3 
3 
8 
7 

 
14.3 
14.3 
38.1 
33.3 

Marital  Status 
           Single 
           Married 

 
9 
12 

 
42.9 
57.1 

Gender 
           Male 
           Female 

 
10 
11 

 
47.6 
52.4 

Qualification 
           Primary School 
           Secondary School 
           Diploma 

 
3 
15 
3 

                 
14.3 
71.4 
14.3 

Race 
           Chinese (Mal) 
           Malay   (Mal) 
           Indian  ( Mal) 

 
10 
9 
2 

 
47.6 
42.9 
9.5 

Designation 
           Food  & Beverage 
           Kitchen 

 
14 
7 

 
66.7 
33.3 

How Long Have You Been Serving or Preparing 
Food? 
           Less than  a  year 
           1-2 years 
           Over  2 years 

 
 

11 
5 
5 

 
 

52.4 
23.8 
23.8 

Have you attended a basic course on food 
management /food handling /food hygiene course 
before? 
           Yes 
            No 

 
 
 

14 
7 

 
 
 

66 
33.3 
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Table 2 Ranking of Attitude Items

21 4 7 5.86 1.153

21 4 7 5.52 1.123

21 3 7 5.19 1.123

21 4 7 5.05 .973

21 4 7 4.95 .973

21 2 6 4.90 .944

21 2 7 4.86 1.315

21 3 7 4.67 1.238

21 2 7 4.57 1.326

21 2 7 4.43 1.535

21 3 6 4.33 .730

21 2 6 4.29 1.056

21 2 6 3.76 1.044

21 1 7 3.48 1.470

21

*Ill persons are not allowed to prepare food but may serve food.

I feel  good personal hygiene, which includes proper hand washing is an
important factor in preventing the spread of food borne disease.

I feel failure to properly wash hands and clean utensils and countertops
can lead to contamination of cooked and ready to eat food with microbe
from raw food.

*I feel food service staff must ensure cutleries and equipments used for
preparing and serving food should be clean only when it is necessary.

I feel a food handler must know when and how to wash their hands in
order to serve and prepare clean and safe food.

*I feel the same gloves can be used to unpack raw vegetable and to slice
cold meat.

Before  service begins all services personnel should always check servin
dishes for any signs of soil or improper cleaning.

*I feel the same equipment can be used to prepare raw meat and raw
vegetables that are going to be cooked together .

*I feel a food handler can directly  touch food after washing hands.

I feel proper storage and disposal of garbage are necessary to prevent
contamination of food and equipment and avoid attracting insects,
rodents and other pests in food establishments.

I feel handling plates and bowls by the bottom or outer rim is necessary.

I feel cross-contamination can occur whenever same equipment is used
for handling raw and cooked meat without cleaning in between use.

*I feel a knife can be cleaned by wiping with a damp sponge.

I feel in order to keep kitchen safe and hygienic we need to clean and
disinfect work surfaces and equipment.

Valid N (listwise) Note: * denotes negatively worded statements that
have been recoded.

N
Mini
mum

Maxi
mum Mean

Std.
Deviati

on

 
 
 
 
Table 3 highlights the ranking of attitude dimensions (groupings of items). Personal hygiene 
dimension had the highest level of agreement followed by handling of raw and cooked food 
dimension, handling of equipment dimension and environment sanitation of the food premises 
dimension. It is interesting to note that the respondents had higher agreement especially on 
dimensions that they had control personally such as personal hygiene and handling of raw and 
cooked food as compared to other dimensions. However this needs to be investigated further. 
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Table 3 Ranking of Attitude Dimensions

21 5 7 5.38 .551

21 3 6 4.71 .852

21 4 5 4.46 .434

21 3 7 3.95 1.083

21

Attitude on personal
hygiene.

Attitude on handling of
raw and cooked food.

Attitude on handling
equipment.

Attitude on environment
sanitation of the food
premises.

Valid N (listwise)

N Minimum Maximum Mean Std. Deviation

 
 
 
Tables 4, 5 and 6 show the overall knowledge score (out of 17 marks), knowledge score of 
respondents who had attended food handling course and knowledge score of those who had not. 
As expected, those who attended were found to have higher knowledge scores. Thus we could 
argue that food handling courses are effective in disseminating knowledge. 
 
 

Table 4 Overall Awareness Score 

Descriptive Statistics

21 8 16 11.95 2.291

21

Awareness of food
hygiene practices.
Valid N (listwise)

N Minimum Maximum Mean Std. Deviation

 
 
 

Table 5 Awareness Score of Those Who Attended Food Handling Course 

Descriptive Statisticsa

14 11 16 13.29 1.326

14

Awareness of food
hygiene practices.
Valid N (listwise)

N Minimum Maximum Mean Std. Deviation

Have you attended a basic course on food management/food handling/food
hygiene course before? = Yes

a. 

 
 

Table 6 Awareness Score of Those Who Had Not Attended Food Handling 
Course 

Descriptive Statisticsa

7 8 11 9.29 1.113

7

Awareness of food
hygiene practices.
Valid N (listwise)

N Minimum Maximum Mean Std. Deviation

Have you attended a basic course on food management/food handling/food
hygiene course before? = No

a. 
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CONCLUSION 

This survey provides an opportunity to investigate the attitude of food handling workers and 
their knowledge of pathogens and handling of raw and cooked food. We would like to stress 
that it is important that workers need to have good attitude and knowledge in the effort to 
contain food contamination. The results of this study shows that respondents had higher 
agreement especially on dimensions that they had control personally such as personal hygiene 
and handling of raw and cooked food compared to other dimensions. Probably the respondent 
has a preconceived idea that handling of the equipment and the environmental sanitation is 
solely the responsibility of the management. This mindset has to be changed. Therefore an on 
going reinforcement of hygiene knowledge in the workplace is essential if desired food 
handling practices are to be sustained. Improvement in food hygiene practices can also be 
fostered by provision of a physical and social environment which supports the application of 
appropriate food handling practices. Training activities closely associated  with  such  an  
environment  would  be  more  appropriate  than food hygiene courses  which operate in 
settings which is  away from the workplace.  
 
The major limitations of this study are: a) the survey was only carried out in a hotel and thus it 
does not reflect the hospitality industry, b) this study only investigated attitude and knowledge, 
not behaviour c) the sample size is too small to do advanced analysis and d) the items and 
dimensions of attitude and knowledge need to be further developed. Hence we would propose 
that a bigger survey to be carried out in 2004 with the following recommendations: a) the 
population of the study to include different types of hotels or restaurants, b) a bigger sample 
size is needed to ensure that advanced analyses can be carried out, c) advanced analyses to 
determine whether characteristics of respondents and organisations have any bearing on the 
perception and knowledge, the relationships between attitudes and knowledge, the types of 
intervention programmes that can be undertaken etc and d) to undertake a comprehensive base 
study and to integrate it to other government data such eg. The Health Ministry, local 
governments etc.  
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