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Abstract

Foodborne illnesses and deaths are all too common
worldwide, primarily due to contaminated food, water and
poor hygiene and sanitation practices during food
preparation and handling. Food safety is a significant concern
for public health on a global scale, particularly in developing
countries such as Bangladesh. To prevent foodborne
ilinesses, it is crucial to adhere to appropriate food safety
management procedures. The "WHO five keys to safer food"
play a critical role in ensuring food safety. In this study, a
cross-sectional survey was conducted through face-to-face
interviews with 225 domestic food handlers in the South-
West region of Bangladesh. The results revealed that the
majority of home food handlers lacked sufficient knowledge
and practice in food safety and none of the respondents had
received formal training in food preparation or hygiene. The
study recommends the implementation of proper training
programs for food handlers to enhance their understanding
of food safety. Additionally, it emphasizes the importance of
the government and local stakeholders prioritizing efforts to
reduce foodborne illnesses and fatalities in Bangladesh.

Keywords: Food safety; Food handlers; WHO five keys;
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Introduction

Safe and properly proportioned food is essential for a healthy
life because consuming unsafe food can lead to foodborne
illnesses. These illnesses pose significant health risks and result
in economic losses for individuals. Each year, more than 500
million people experience health issues and approximately
500,000 people die due to contaminated food. Compared to
Europe and the United States, South-East Asia has a higher
incidence of foodborne illnesses and deaths, with over 150
million people falling ill and 170,000 deaths occurring annually.
Children in Southeast Asia are particularly vulnerable, with
50,000 children under the age of five dying from foodborne
diseases in the region.

Food safety is closely linked to national food and nutrition
security, as well as sustainable development. The prevalence of
foodborne diseases remains a significant public health issue in
both developed and developing countries. In countries like
Bangladesh, which are still developing, household food safety
regulations are not yet prominent enough to guarantee local
health safety. Most cases of foodborne illnesses occur due to
common mistakes in domestic food hygiene practices, such as
improper storage, inadequate cooking and cross-contamination.
In Bangladesh, people often prefer homemade meals. They
typically purchase raw food from the market and prepare it in
their home kitchens before consumption. Therefore, it is crucial
for household food handlers to possess proper knowledge and
follow appropriate practices to enhance and maintain food
safety [1].

In 2006, the World Health Organization (WHO) introduced the
"five keys to safer food" as a practical and user friendly guide for
food handlers to reduce the occurrence of foodborne disease
outbreaks. The five keys to safer food highlight the importance
of cleanliness, separation of raw and cooked food, thorough
cooking, maintenance of safe food temperatures and the use of
safe water and raw materials. Accordingly, this study aims to
evaluate the implementation of the WHO five keys to safer food
among household food handlers in four districts of Bangladesh.
The findings of this study can assist public health policymakers
and relevant authorities in developing and implementing food
hygiene and safety measures aligned with the WHO five keys to
safer food, thereby reducing the risk and number of food-borne
disease cases [2].

Materials and Methods

Study design and area

A cross-sectional study was conducted in the Southwest region
of Bangladesh from December 2021 to February 2022. The
participants were determined using the following formula:
Sample Size (n)=(Z-score)? x Std. dev x (1-Std. dev)/(margin of
error)2. The confidence level was set at 95% and the margin of
error was set at 7%. To account for any missing data or incomplete
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surveys, we enrolled additional participants, resulting in a final
sample size of 225 individuals from both urban and rural areas.
Our data collection focused on housewives who are primarily
responsible for handling and preparing food for their families.
We also collected data from individuals with different
occupations who are involved in household food preparation.

Data collection method

To collect data from household food handlers, a pretested
questionnaire on "WHO five keys to safer food" was used (Figure
1). The questionnaire consisted of twenty-two closed-ended
questions. Data was gathered through face-to-face interviews,
where respondents were asked the questions. Most of the
questions had a structured format with a check box for
respondents to select either "Yes" or "No". In addition to this,
demographic information such as gender, educational status and
food safety training status was collected from the participants
[3-5].
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Figure 1: Study area and WHO's five keys for food safety.

Data analysis

The collected data was analyzed using various strategies that
aligned with the objectives of the study. All statistical analyses
were performed using a statistical package for the social
sciences (SPSS version 21.0, SPSS Inc., Chicago, IL).

Results

Socio-demographic characteristics and food hygiene
practices of study participants

Figure 2 presents the socio-demographic characteristics and
food hygiene practices of the study participants, including
gender, education, food hygiene training and practices. The
majority of participants were women (81.3%), while the
remaining were men (18.7%). Most respondents had secondary
education, although 10.22% had no formal education. It was
found that none of the respondents had received any food
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hygiene or safety training. Only 33.78% of food handlers used
soap when washing their hands before handling food, indicating
that hand washing with soap was not being practiced effectively.
Interestingly, a majority of food handlers (66.22%) did not use
soap when washing their hands before food handling and
preparation. However, hand washing with soap after using the
toilet was found to be satisfactory, with 92.4% of the
participants reporting this practice [6-8].
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=3 Secondary
17799\ =2 Higher secondary

== >Graduate
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Hl No
33.78 | HE No
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Figure 2: Socio-demographic characteristics and food hygiene
practices of study participants (n=225).

Practices of the five keys to safer food hygiene
among household food handlers

Key 1: Handwashing practices during food preparation are
acceptable in the studied areas (99.6%) and the majority of food
handlers wash their equipment and all food preparation
surfaces. However, sometimes they wash their equipment with
plain water only and never sanitize the kitchen surfaces. The
majority of responders (63.1%) took different precautions to
protect their kitchens from insects, pests and other animals.
However, a large percentage of study participants (36.9%) did
not take any precautions to protect their cooking areas and food
from insects, pests or other domestic animals (Figure 3A).

Key 2: Raw food can readily cross contaminate cooked foods.
The majority of respondents (72%) reported that they didn't buy
raw meat, poultry or seafood in a separate bag. When handling
raw food, the majority of respondents (87.1%) use the same
equipment and utensils, such as knives and cutting boards. Only
37.8% of respondents used separate containers in the
refrigerator to keep raw and cooked foods separate, while 62.2%
of food handlers didn't (Figure 3B). [9].

Key 3: Almost all (99.6%) reported that they didn't use a
thermometer but cooked their food until it was boiling. They
maintain a temperature of up to 70°C. Reheating cooked food
before further consumption was not satisfactory (34.7%) (Figure
3C).

Key 4: Although 91% of respondents stored cooked foods in
the refrigerator, more than 76% left prepared food out at room
temperature for more than two hours. About 94.7% of
respondents reported that they do not reheat their food prior to
serving. The majority of the respondents (87.1%) reported that
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they do not store cooked food for more than three days in the
refrigerator. According to the study, 93.3% of people do not
defrost frozen food at room temperature (Figure 3D) [10].

Key 5: The majority of respondents (73.3%) used groundwater
or filtered water during cooking, washing food materials and
drinking. The respondents usually buy fresh and wholesome
foods from the market and wash raw fruits before consumption.
However, they didn't prefer processed foods such as pasteurized
milk. Checking the expiry date when buying any food products is
improving (Figure 3E).

Key 1: Practice of cleanliness

Key 2: Practice of food separation

Key 3: Thoroughly cooking Practice

Yes
No

Key 4: Practice of safe temperature

Leave cooked food at room temperature for more than 2 hours

Respondents (%)

Check expiry d

Key 5: Use safe water and raw material

Figure 3: Reported practices of five keys to safer food hygiene
among household food handlers.

Food safety practices among rural and urban

populations

Although urban individuals generally have greater awareness
of and adherence to food safety practices compared to rural
individuals, the practice of hand washing with soap before
handling food is not commonly followed in either setting.
According to this study, only 14.6% of respondents in rural areas
use soap when washing their hands prior to handling food.
Similarly, the practice of using separate bags for carrying raw
meat, poultry and other items remains low in both urban
(30.8%) and rural (23.2%) areas. A majority of rural respondents
(73.3%) do not store food in containers to prevent contact
between raw and cooked foods, while reheating food prior to
consumption is more prevalent in urban areas than in rural
areas. However, both urban (65.7%) and rural (86.6%)
respondents report satisfactory usage of groundwater for
cooking, washing and drinking (Figure 4) [11-16].
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Figure 4: Food safety practices among rural and urban people.

Discussion

This study investigated the knowledge and practices of the
World Health Organization (WHO) regarding five key principles
for safer food handling among household food handlers in the
South West region of Bangladesh. Foodborne diseases affect
about 30 million people in Bangladesh each year. Common
foodborne illnesses in Bangladesh include diarrhea, enteric fever
and hepatitis. Household food handlers account for 30%-40% of
foodborne disease cases and this number is rising. Since the
majority of Bangladeshis consume homemade food and most
household food handlers are women, it is crucial to maintain
personal hygiene to prevent foodborne illnesses. However, due
to low levels of education and living in rural areas, these food
handlers often lack proper food safety training, resulting in
limited understanding of food safety and foodborne diseases.
The findings reveal that over 28% of respondents have only
completed primary or informal education, which presents a
significant barrier to learning about food safety [17-25]. While
99.6% of survey participants wash their hands with water before
handling food, only 33% use soap or sanitizers. Kitchen utensils
and cutting boards are major sources of microorganisms. A
cross-sectional study in the United Kingdom showed that 14% of
all foodborne infections were caused by poorly cleaned cutting
boards and knives. This suggests that although 96.4% of food
handlers in the study regions wash their food preparation and
storage equipment and utensils, they do not sterilize their food
preparation utensils. Proper food handling and storage
procedures are crucial for maintaining food safety in the home
[26-30].

Raw meat, poultry, fish, vegetables and their juices may
contain harmful microorganisms that can be transferred to other
foods during food preparation and storage. Therefore, it is
important to keep raw foods and ready-to-eat meals separate.
However, in this survey, 72% of the participants did not store
raw meat, poultry or ready-to-eat foods in separate containers.
Additionally, 87.1% of participants used the same equipment
and utensils, such as knives and cutting boards, for handling raw
food. The majority of households did not follow proper food
hygiene practices during food preparation and storage [31-35].
For example, 62.2% of research participants failed to use
separate containers when storing raw and cooked food in the
refrigerator. Microorganisms are a common cause of food
poisoning and their growth is affected by factors like nutrient
availability, temperature, water activity and pH. To ensure food
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safety, it's important to properly cook and reheat food, as this
can deactivate or kill almost all dangerous microorganisms. In
January 2020, there was an outbreak of E. coli 0157:H7 in the
United States that infected a total of 167 people. This outbreak
was linked to the consumption of undercooked beef. Research
has shown that while household food handlers cook their food
until it boils, 94.7% of participants do not reheat their food
before serving. Microorganisms can reproduce rapidly when
food is stored at room temperature. This survey found that
approximately 76% of participants leave their cooked food at
room temperature for more than two hours, which is a major
contributor to foodborne outbreaks. To prevent potential
contamination from dangerous germs, it is important to filter or
boil tap water before use. The majority of participants in the
study used groundwater or filtered water for cooking, washing
food and drinking. While fresh and properly processed food is
generally safe, raw food can carry harmful bacteria, whereas
pasteurized milk is free from these pathogens. Most
respondents preferred fresh food over processed options.
Checking the expiration date is crucial for ensuring food safety,
as it indicates the food's stability and nutrient content. Urban
respondents showed greater knowledge of food safety practices
compared to their counterparts in rural areas, where poverty,
unemployment and limited education hinder awareness [36,37].

Conclusion

The study found that overall, the knowledge and practices of
household food handlers fell below the necessary minimum
standards for food safety. To prevent cross-contamination, food
handlers must consistently wash their hands with soap before
handling food. It is also crucial for food handlers to understand
the need to separate raw and ready-to-eat foods, as this helps
minimize the risk of cross-contamination. Unfortunately, a lack
of knowledge in these areas significantly increases the likelihood
of foodborne diseases. The majority of food handlers have not
received any form of food safety training, highlighting the need
for proper training that promotes positive attitudes and
integrates practical aspects. Measures should be put in place to
raise awareness among household food handlers, enabling them
to make necessary changes to ensure food safety. During the
interviews, food handlers are provided with food safety advice,
with the hope that they will improve their practices and prevent
foodborne diseases, leading to healthier lives. The research
provides valuable data for future studies on the knowledge and
practices of food handlers. For future research, it is
recommended to conduct microbiological assessments of food
preparation areas to gain a better understanding of the risk of
foodborne diseases.
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