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A B S T R A C T

In Bangladesh, with the mounting esteem of bakery products, food safety issues in bakery industries are a
paramount concern nowadays. In this regard, this current study was performed to evaluate food safety knowledge,
attitude, and self-reported practices of two groups (160 trained and 55 new untrained) of workers from two
popular baking industries in Dhaka, Bangladesh. A self-administrated questionnaire was used to acquire the data
during the study. On food safety knowledge, attitude, and self-reported practices, trained workers' scores (33.01 �
0.09, 14.86 � 0.03, 10.66 � 0.25, respectively) were significantly higher than the scores (9.82 � 0.23, 10.44 �
0.26, 5.91 � 0.33, respectively) of newly appointed untrained workers. The quality assurance department dis-
played better knowledge, attitude, and self-reported practices scores than the rest of the departments of the in-
dustries. However, compared to knowledge and attitude, the self-reported practice was not up to a satisfactory
level. According to the study, training can be proved effective for improving knowledge and attitude but does not
always translate those into self-reported practice and behaviors. The results also reinforce the importance of
conducting training for untrained workers and suggest further behavior-based food safety training for all
employees.
1. Introduction

The food processing industry in Bangladesh is witnessing rapid
growth and is representing one of the major potential sectors in terms of
contribution to value addition and employment, in comparison with
other industrial segments. All food processing industries account for 2%
of national gross domestic product (GDP) (Islam, 2016). Because of the
growing demand for bakery products, a sizeable number of bakery in-
dustries have been expanding over the last decade (Sakib, 2018). Over
the course of time, these bakeries have become a prevalent and signifi-
cant part of the international food market as well as in Bangladesh
(Kotsianis et al., 2002; Farjana and Rayhan, 2014). Although the bakery
sector in Bangladesh has the potentiality in market penetration because
of its nature, several challenges have been encountered by the bakery
industry. Among them, lack of backward linkage with the local supplier
meaning unavailability of raw materials in the proper place in proper
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time; lack of adroit and trained human resources and on the top of that,
lack of knowledge and practice related to food safety issues and so on, are
faced by the bakery enterprises.

Food contamination and food adulteration have grown to be a se-
vere public health issue; thus, food safety is an unwavering public
health concern nowadays. Contaminated and unsafe foods are a reason
for many life-threatening diseases, from diarrhea to variants of cancer
(Motarjemi et al., 1993). Every year, worldwide, millions of people fall
ill and die as a result of consuming unsafe food (WHO, 2009). Nearly
420,000 deaths occur every year in the world, while almost one in ten
people fall ill after eating contaminated food (WHO, 2017). Foodborne
diseases and food contamination can be caused by improper handling
practices and, in the long run, impair the health of consumers (Todd
et al., 2007). Food handlers possess a significant role in ensuring food
safety in different stages of food production, processing, and storage
(WHO, 1989).
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Foodborne disease is a growing problem in Bangladesh as large
numbers of consumers are suffering from different health issues by
consuming contaminated foods (Noor and Feroz, 2016). Most of the
manufactured and processed foods are unsafe for consumption for
adulteration and mishandling as it plays a significant role in the occur-
rence of foodborne illness (Egan et al., 2007). As a result of poor food
handling practices of workers and their illness, a significant number of
foodborne illnesses occur, and these two are among the root causes of
foodborne disease outbreaks (McIntyre et al., 2013).

The food safety knowledge, attitudes, and practices (KAP) of food
industry personnel in Bangladesh are of great concern. In a food
processing industry, the equipment used could be a source of severe
contamination, as found in some studies (Aguado et al., 2001; Autio
et al., 1999; Vogel et al., 2001; Tompkin, 2002). Along with this,
poor knowledge of food safety and hygiene can lead the workers to
mishandle the food, thus resulting in unsafe food. For long term
benefits, training should be provided to the food handlers so that
food safety can be increased and ensured. Food safety training can
be proved effective in improving the status of sanitation, microbio-
logical quality, and practices (Cotterchio et al., 1998; Cohen et al.,
2001; McElroy and Cutter, 2004). To evaluate the food safety
knowledge, attitudes, and practices as well as hygienic-sanitary
quality, an extensively used model is known as knowledge, atti-
tudes, and practices (KAP) (Zanin et al., 2017; Baş et al., 2006; da
Cunha et al., 2014). Several studies were conducted to evaluate the
KAP of food handlers in different sectors to understand their
behavior and relate them to foodborne disease (Angelillo et al.,
2000; Ansari-Lari et al., 2010; Bas et al., 2006; McIntyre et al.,
2013; Soares et al., 2012).

Food safety and hygiene are crucially important in any baking in-
dustry, as they contain certain features that are different from other
kinds of food manufacturing industries (Huq et al., 2013). Raw mate-
rials of baked goods possess different kinds of the food safety hazard.
Aflatoxin B1 (Riba et al., 2010), mycotoxins (Liu et al., 2015), E. coli,
Salmonella spp., Bacillus cereus, and several pathogenic microorganisms
that have been found in flour (Wu et al., 2017). Raw egg used as
emulsifier can be a likely carrier of biological hazards such as Salmo-
nella (Foley et al., 2013), Campylobacter, Listeria monocytogenes (Rivoal
et al., 2010). Besides, during the manufacturing, different kind of
hazards can be introduced from different processing steps. Since the
employees are the first line of defense in ensuring food safety, they
must possess ample knowledge on the food safety issue, bear a positive
attitude towards it, and practice professionally. Improved knowledge,
attitude, and practices can be achieved through proper training. Better
food safety requires scientific and technical skills, as well as the
development of well-organized tools and effective training programs
(WHO, 2002). Training at a regular interval is thus considered sup-
portive to prevent food safety hazards by adjusting the practices of
food handlers and improving their skills. Assessment of the efficiency
of food safety training is a prerequisite of international standards such
as ISO 22000:2005 (ISO, 2005). Well-designed and well-planned
training programs are supposed to have a positive impact on both in-
dividual and organizational performance. To the best of author's
queries, until now, there is not a single study on the knowledge, atti-
tude, and practices of food handlers regarding a baking industry.
Again, in Bangladesh, no similar investigation is conducted yet in any
food industry. As for a baking industry, considering the sensitivity of
products to food safety hazards, the importance and status of ongoing
training should be explored. This may assist the relevant stakeholders
in improving the safety and sanitation measures inside the
manufacturing plant. Hence, this current study was conducted in two
baking industries in Dhaka, Bangladesh to evaluate the status of
knowledge, attitude, and self-reported practices of trained and newly
appointed untrained workers, as well as to achieve a comparative
analysis of knowledge, attitude, and self-reported practices between the
two groups of workers.
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2. Materials and methods

2.1. Study place and population

This cross-sectional study was conducted in two renowned baking
industries of Dhaka in Bangladesh from August 2018 to December 2018.
In total, 318 people were working as permanent workers, and 90 were
working as daily basis workers in these industries during the study
period. Among them, 160 trained workers and 55 newly appointed un-
trained workers took part in this study. From each baking industry, 105
and 110 people respectively took part in the study. The study populations
were the general floor workers from the production department (n ¼
151), quality assurance (QA) department (n ¼ 20), maintenance
department (n¼ 13), warehouse and store (n¼ 16), and human resource
management (HRM) department (n ¼ 15). No daily basis workers were
mixed up in this survey. The study population was divided into two
segments, namely the trained group and the newly appointed untrained
group. The newly appointed people were of seven to ten days of
employment period in the current industries. The companies have
HACCP, HALAL, and ISO 22000:2005 implemented in their plant.

2.2. Characteristics of provided training

Every recruited worker in the industry receives food safety training (2
days long) within one month- those who have prior food safety training
also supposed to join the training session. A trained, certified person
conducts this training. Monthly hygiene and sanitation training is com-
mon for all floor workers. These kinds of regular basis training are con-
ducted by the quality assurance executives and production executives. A
basic HACCP, SOP, and ISO related training are compulsory for every
employee each year that also led by a trained auditor. Moreover, quality
circle activity supervised by the QA manager is carried out every month
for 2 h participated by all floor workers.

2.3. Questionnaire

A self-administrated and structured questionnaire was developed for
conducting the study, and two versions (English and Bengali) were pre-
pared for convenience. All the respondents participated voluntarily in the
ongoing study and sufficient time (60 min) was provided for the
completion of the questionnaire. A simple completion instruction was
attached to the questionnaire regarding the intention of the study as well
as the instructions on how to fill it. According to the signed consent, the
participation in this study remained confidential as a consent form was
collected with a signature from each respondent before the study. A pilot
study was also carried out before the actual work on 30 workers
(randomly selected) to find out the question clarity, time requirements,
and consistency. Some minor modifications were carried out after the
pilot study. The first part of the questionnaire was prepared to gather the
demographic characteristics like age, sex, education, marital status,
length, and status of current and previous employment. The second part
of the questionnaire was developed to access knowledge, attitude, and
practices on the food safety of workers. In the knowledge part of the
questionnaire, there was a total of 35 close-ended questions that were
again arranged into three more sections, namely: product safety and
sanitation (15 questions), general food safety (10 questions), and HACCP
(10 questions). On the other hand, the attitude and practices section
comprised of 15 questions each. Three possible choice options for
answering were provided in knowledge (true, false, don't know), attitude
(agree, disagree, not sure), and practices (yes, no, sometimes) section.
The answering options were selected as such, which can reduce the
possibility of choosing the correct answer by chance. Each correct or
desired answer was awarded one point each, and the rest of the responses
got no point or zero. The score range was 0–35, 0–15, 0–15 in the
knowledge, attitude, and practices part, respectively. The scores were
converted to 0 to 100 points. The score above 60% was considered as
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good score and below that was considered as poor. The total score was
calculated by summing up the correct answers.

2.4. Statistical analysis

Scores for food safety knowledge, attitude, and self-reported prac-
tices were calculated by assigning correct responses. The KAP scores
are presented as mean and standard deviation. Besides, for an easy
interpretation of results, scores of responses are converted into per-
centages. The comparison of food safety KAP between the two
participating groups and different working departments was also
evaluated. An independent sample t-test was used to compare the pa-
rameters within the trained and newly appointed untrained groups.
Shapiro-Wilk W test was done to check for normal data. The SPSS 20.0
statistical package was used for all analyses. A p-value of less than 0.05
considered statistically significant.

3. Results

3.1. Demographic characteristics of respondents

The demographic characteristics of the participating respondents
are shown in Table 1. The total number of participants in the current
study was two hundred and fifteen (n ¼ 215). Among them about
74.4% (n ¼ 160) were trained employees and 25.6% (n ¼ 55) were
untrained. From the study of different socio-demographic variables, it
Table 1. Demographic characteristics of respondents.

Variables Tr

Sex

Male 10

Female 60

Age group

�20 21

20–30 56

30–40 72

�40 11

Education

No schooling 10

Primary 51

Secondary 41

Higher secondary 27

University 10

Technical education/diploma 21

Marital status

Married 87

Unmarried 69

Widowed 4

Length of employment in current company (years)

�2 29

2–5 61

�5 70

Previous employment duration (years)

�5 99

5–10 50

�10 11

Field of work in the current company

Production 11

Quality assurance 13

Store & Warehouse 10

Maintenance 9

Human resource management 11
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was observed that among the participants, 63.7% (n ¼ 137) were male,
and 36.3% (n ¼ 78) were female. Age of major percentage (44.2%, n ¼
95) of respondents was between 30 to 40 years, whereas the least
percentage (6.9%, n ¼ 15) of people was above 40 years old. A few
numbers of respondents (6.5%, n ¼ 14) were uneducated, while 93.5%
(n ¼ 201) had different levels of education. The minimum number
(6.1%, n ¼ 13) had a university-level education. Although not
remarkable, some workers were found to possess technical education
(14%, n ¼ 30). Near about 53.9% (n ¼ 116) workers were married and
42.8% (n ¼ 92) were unmarried.

When we come to work experiences, it was evident that the maximum
percentage (39.1%, n ¼ 84) of respondents had working experiences less
than two years in their current company. About 32.5% (n ¼ 70) workers
had experienced more than five years, and 28.4% (n ¼ 61) fall in the
group having experiences between two to five years. All the workers had
previous job experience in different industries. For obtaining a clear view
of food safety knowledge, attitudes, and practices (KAP) status for the
study, respondents were chosen from different departments of the baking
industry. Production department was at the top of the table having 70.2%
(n ¼ 151) of participants, followed by 9.3% (n ¼ 20) of workers from
quality assurance (QA) department, 7.4% (n ¼ 16) from store and
warehouse, and 6.1% (n ¼ 13) from the maintenance department. Be-
sides, a few numbers (6.9%, n ¼ 15) of respondents from the human
resource management (HRM) department also took part in this study as
they are a part of the recruitment system and plays a vital role in the
execution of food safety policies.
ained, n (%) Untrained, n (%)

0 (62.5) 37 (67.3)

(37.5) 18 (32.7)

(13.1) 12 (21.8)

(35) 16 (29.1)

(45) 23 (41.8)

(6.9) 4 (7.3)

(6.3) 4 (7.3)

(31.9) 18 (32.7)

(25.6) 14 (25.5)

(16.9) 7 (12.7)

(6.3) 3 (5.5)

(13.1) 9 (16.4)

(54.4) 29 (52.7)

(43.1) 23 (41.8)

(2.5) 3 (5.5)

(18.1) 55 (100)

(38.1) 0 (0)

(43.8) 0 (0)

(61.9) 55 (100)

(31.3) 0 (0)

(6.9) 0 (0)

7 (73.1) 34 (61.8)

(8.1) 7 (12.7)

(6.3) 6 (10.9)

(5.6) 4 (7.3)

(6.9) 4 (7.3)
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3.2. Food safety knowledge, attitude, and self-reported practices of trained
and untrained respondents

The knowledge section of the questionnaire was divided into three
parts, namely: product safety and sanitation, general food safety, and
HACCP. The first part was on product safety and sanitation, and it
showed a satisfactory outcome from the respondents. It was observed
that among the 160 trained respondents, about 98.2% (on average) had
clear understandings of product safety and sanitation. On the other hand,
a minimal number of people (1.1% on average) were unable to find the
correct answers. From Table 2 (question 1–15), it can be observed that
the respondents had ample knowledge about finished goods quality and
safety. They all (100%) provided correct answers regarding product
moisture content, water activity, temperature status during baking,
Table 2. Questions and responses for the evaluation of food safety knowledge of trai

Knowledge

Product safety
and sanitation

1. Storing conditions of food can have possible effects on human health

2. Maintaining standard moisture content and water activity is mandatory fo
baked product

3. It is required to clean the food thermometers at a regular interval

4. Environmental hygiene condition can affect the product

5. Eggshell in the dough can increase the risk of foodborne illness

6. Fluctuation of oven temperature has adverse effects on product quality
during baking

7. Raw materials should not be stored with finished goods

8. It does a matter to food safety if the egg is broken

9. Leak package causes harm to the food product shelf life

10. When a shipment of raw materials arrives, it is required to inspect all righ
away before storing

11. Before and after production, cleaning of processing area and equipment
a must to ensure food safety

12. Pest control inside and outside the factory is an important consideratio
for food safety

13. Cleanliness of eggs is important before use

14. Necessary temperature and relative humidity must be maintained at
different production areas

15. Due to poor temperature control bacteria can grow on stored cream

General 16. Coliform can be transmitted through drinking water

17. Disease like typhoid and jaundice can be transmitted by food

18. Allergens information should be mentioned on the package

19. It is very important to report illness immediately to management

20. Most pathogenic bacteria will be destroyed by heat

21. A hot potentially hazardous food should be held at 60 degree C

22. Modified atmosphere foods (MAP) are foods that contains less oxygen tha
other kinds of foods

23. Keeping raw and cooked food separate prevents cross-contamination

24. Bacteria multiplies and grows faster in warm environments

25. Food borne diseases can cause death

HACCP 26. Dirt, broken glass, and staples from packing are classified as physical
hazards

27. Metal detection just before the packing is a CCP

28. Calibration of equipment such as balances, measuring instruments,
temperature meters, etc. is compulsory in due time

29. All checklists at every point of production floor must be updated at 30 mi
interval

30. It is necessary to construct a flowchart for individual processes and displa
it in a relevant area

31. Document the deviation is a step in the corrective action process

32. During record keeping, you should sign and date as necessary

33. Falsifying records is a criminal offense

34. The first line of food defense is the employee

35. Cleaning and disinfection is a type of prerequisite program
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storage of raw materials and finished goods, and product packaging
conditions. All of them were conscious of the cleanliness of eggs used as
ingredients. However, everyone chooses the correct option regarding
cleaning and hygiene of the production area plus pest control. In the
second part of the knowledge section of the questionnaire, a vivid fall can
be seen in the average of the correct response given (89.4%). Question
16–25 in Table 2 have questions regarding general food safety knowl-
edge. More than 90% of participants were found aware of reporting
illness, coliform, destruction of pathogenic bacteria, and severity of
foodborne illness. Questions on allergen, holding temperature of food,
different diseases, oxygen content of modified atmospheric food, and
bacterial growth rate received comparatively lower correct responses to
them in this section. Cent Percent participants agreed that raw and
cooked food should be kept separated for the prevention of cross-
ned and untrained respondents.

Correct (%) Incorrect (%) No knowledge (%)

Trained Untrained Trained Untrained Trained Untrained

98.7 20 1.3 9.1 0 70.9

r 100 54.6 0 1.8 0 43.6

98.1 14.6 1.3 1.8 0.6 83.6

96.3 30.9 3.1 21.8 0.6 47.3

93.7 12.7 5 49.1 1.3 38.2

100 61.8 0 12.7 0 25.5

100 52.7 0 7.3 0 40

98.1 18.2 1.3 0 0.6 81.8

100 43.6 0 16.4 0 40

t 98.1 12.8 1.3 20 0.6 49.2

is 100 50.9 0 0 0 49.1

n 100 52.7 0 9.1 0 38.2

100 23.6 0 30.9 0 45.5

96.9 3.6 1.3 1.8 1.8 94.4

93.1 20 1.9 12.7 5 67.3

98.1 27.3 0.6 21.8 1.3 50.9

85.6 5.5 8.8 40 5.6 54.5

72.5 7.3 6.9 0 20.6 92.7

99.4 85.5 0.6 1.8 0 12.7

94.4 23.6 4.3 14.6 1.3 61.8

76.3 3.6 16.9 5.5 6.8 90.9

n 83.7 7.3 6.9 7.3 9.4 85.4

100 38.2 0 23.6 0 38.2

88.1 5.5 4.4 3.6 7.5 90.9

96.3 63.6 3.7 9.1 0 27.3

100 36.4 0 20 0 43.6

100 1.8 0 3.6 0 94.6

100 3.6 0 14.6 0 81.8

n 100 67.3 0 7.3 0 25.4

y 96.3 20 3.1 23.6 0.6 56.4

85.6 0 5 0 9.4 100

100 52.7 0 0 0 47.3

58.1 25.5 17.5 50.9 24.4 23.6

93.8 34.6 2.5 18.2 3.7 47.2

100 0 0 0 0 100
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contamination. From Table 2 (question 26–35), it is apparent that em-
ployees had an excellent understanding of HACCP principles. 100% of
workers knew about physical hazards, metal detection before packing as
a CCP, the mandatory need for calibration, maintaining checklist,
recordkeeping, cleanliness, and disinfection as a prerequisite program
during the food manufacturing process. Falsifying records is a criminal
offense; it was unknown to approximately 25% of respondents.

On the other hand, product safety and sanitation part did not show
satisfactory outcomes in case of the untrained respondents. The study
revealed that about 31.5%had clear understandings of product safety and
sanitation. A major (54.3%) percentage of respondents did not have any
knowledge while the least proportion (12.9%) gave incorrect answers on
food safety and sanitation issues. It can be observed that most of the un-
trained respondents had poor knowledge on product safety and sanitation.
More than 50% of respondents had good knowledge of product moisture
content, water activity, temperature status during baking, storage of raw
materials, and finished goods as well as pest control. The general food
safety knowledge section also showed poor response percentage. Question
26–35 reflects that employees have poor knowledge of theHACCP system.
No one seemed to have knowledge of cleaning disinfection as a prereq-
uisite program and corrective action in this section.

About 99% of trained respondents agreed on questions asked for
evaluating food safety attitudes followed by no oppose and nearly 1% not
having any idea that is displayed in Table 3 (question 1–15). More than
90%of respondents recognized that changing gloves at regular intervals is
important, the use of apron is essential for reducing cross-contamination,
and no one should eat anything in the production area. Nonetheless,
everyone (100%) defended the rest of the questions successfully on hy-
giene, safety, sanitation, and online production procedures.

Approximately 69.5% of untrained respondents agreed on questions
asked for evaluating food safety attitudes. On the matters of washing
hands before work, taking a bath and health checkup at regular intervals,
respondents were found totally correct. More than half of them had
positive attitude towards issues like wearing protective cloth, health
checkups, sanitizing hands, changing the hand gloves etc.

Self-reported food safety practices of trained food handlers were
evaluated by 15 questions. These are demonstrated in Table 4. All re-
ported that they washed their hands on every possible occasion but not
everyone used to apply sanitizer after that. Comparatively fewer amounts
(68.8%) of workers maintained the practice of not eating anything in the
production and processing floor. The practice of changing hand gloves
(86.9%) and masks (60.6%) showed a divergent outcome. Again working
in diseased condition was much common (28.7% regular, 15.6% seldom)
among them.
Table 3. Questions and responses for the evaluation of food safety attitude of trained

Attitude

1. For reducing the risk of food contamination it is required to wash hand before work

2. Sanitizing the hands after washing is also necessary for food safety

3. Wearing masks, head cover, beard cover, and gloves is one of the most important responsibi
ensure food safety

4. While working in the production line it is necessary to change hand gloves at a regular inter

5. Using an apron is very important for reducing the contamination

6. One should not eat or chew anything in the food processing area

7. It is necessary to check the health status of workers before employment

8. Health check-up should be done at a regular interval

9. Before coming to work it is good to take a bath every day

10. Learning more about food safety and food quality is a personal responsibility

11. Oven temperature should be monitored at a regular interval

12. Date code, shelf life printing information should be checked with high importance before d

13. Faulty raw materials and processed products should not be allowed inside of the factory

14. Specified product quality standard must be ensured before dispatch

15. HACCP must be implemented in plant to ensure food safety

5

Self-reported practice of untrained workers was also poor. No one did
learn food safety at home or advised anyone inside the factory about
hygienic practices. A good proportion of them reported that they were
habituated with washing hands with soap after restroom break and re-
stricts them in touching foods in empty hands in the processing line.
Working with jewelry was much common (52.7%). Nearly 95% were
found to have no knowledge about HACCP.

3.3. Comparison of food safety KAP scores according to different
departments

Table 5 shows the scores of knowledge, attitude, and self-reported
practices of trained and untrained respondents from different de-
partments of two baking industry. Trained workers from quality assur-
ance (QA) department scored higher (34.5 � 0.05) than production,
maintenance, store and warehouse, and human resource management
(HRM) department. In the attitude section, the score of QA department
remained higher among the five departments. When it comes to self-
reported practice, scores of QA (13.5 � 0.13) remained close to the
HRM (12.2 � 0.26) followed by rest of the departments. On the other
hand, in case of untrained respondents, knowledge, attitude, and self-
reported practices score of the QA department was also higher than the
other four departments.

3.4. Comparison of food safety KAP between two participating groups

Trained participants of this current study provided more correct an-
swers than the untrained participants in the knowledge, attitude, and
self-reported practices related questions. From Figure 1, it can be
observed that 94.3% of trained respondents were correct in questions of
food safety knowledge, while only 27.5% of untrained respondents found
to be accurate in the same. Percentages of correct responses of trained
and untrained participants in the attitude section were 99.1% and 69.5%
respectively. Lastly, in case of self-reported food safety practices, 71.7%
of trained workers were correct in place of 39.4% untrained workers.
Moreover, the knowledge, attitude, and self-reported practices scores of
the trained and the untrained group remained statistically significant (p-
value < 0.001) (Table 6).

4. Discussion

This current study is the first KAP study on food industry workers in
Bangladesh. Improper management and handling of food are the crucial
reasons of food safety issues and workers in most of the industries have
and untrained respondents.

Agree (%) Disagree (%) Not sure (%)

Trained Untrained Trained Untrained Trained Untrained

100 100 0 0 0 0

100 56.4 0 0 0 43.6

lities to 100 92.7 0 0 0 7.3

val 90.6 60 0 18.2 9.4 21.8

98.1 49.1 0 10.9 1.9 40

96.9 32.7 0 16.4 3.1 50.9

100 85.5 0 0 0 14.5

100 100 0 0 0 0

100 100 0 0 0 0

100 54.5 0 0 0 45.5

100 69.1 0 0 0 30.9

ispatch 100 69.1 0 0 0 30.9

100 81.8 0 0 0 18.2

100 80 0 0 0 20

100 12.7 0 0 0 87.3



Table 4. Questions and responses for the evaluation of self-reported food safety practices of trained and untrained respondents.

Self-reported practices Yes (%) No (%) Sometimes (%)

Trained Untrained Trained Untrained Trained Untrained

1. Do you eat anything in the processing area? 8.7 76.4 68.8 21.8 22.5 1.8

2. Do you change your gloves at regular intervals? 86.9 20 0 74.5 13.1 5.5

3. Do you change your mask after coughing or sneezing? 60.6 3.6 24.4 85.5 15 10.9

4. Do you wash your hand every time after restroom break? 100 81.8 0 0 0 18.2

5. Do you work in a condition when you're suffering from diarrhea? 28.8 0 55.6 100 15.6 0

6. Do you bath regularly? 70.6 49.1 29.4 50.9 0 0

7. Do you try to learn about food safety while at home? 17.5 0 68.1 100 14.4 0

8. Do you advise or encourage someone inside the factory about hygienic practices? 43.7 0 51.3 100 5 0

9. Do you touch foods in empty hands in the processing line? 8.8 80 60.6 20 30.6 0

10. Do you use sanitizer every time after washing hands? 61.9 30.9 19.4 50.9 18.7 18.2

11. Do you use soap every time while washing hands inside the factory? 100 63.6 0 20 0 16.4

12. Do you try to maintain a specified product quality standard while working at the processing line? 100 74.5 0 0 0 25.5

13. Do you maintain the respective checklist properly? 100 72.7 0 27.3 0 0

14. Do you know the seven principles of HACCP? 93.1 5.5 6.9 94.5 0 0

15. Did you ever work wearing jewelry in food handling areas? 25 52.7 56.9 47.3 18.1 0

Table 5. Food safety knowledge, attitude, and self-reported practices scores of workers from different departmentsb.

Different departments Knowledgea Attitudea Self-reported practicesa

Trained Untrained Trained Untrained Trained Untrained

Production 33.5 � 0.08 8.0 � 0.23 14.9 � 0.01 10.1 � 0.29 10.3 � 0.27 5.7 � 1.36

Quality assurance 34.5 � 0.05 20.7 � 0.33 15 � 0 14.1 � 0.07 13.5 � 0.13 8.6 � 2.03

Store & warehouse 30.3 � 0.18 6.8 � 0.25 14.2 � 0.19 9.3 � 0.37 9.8 � 0.32 5.2 � 1.26

Maintenance 31.1 � 0.16 9.7 � 0.30 14.5 � 0.09 9.7 � 0.30 10.2 � 0.33 5.7 � 1.38

Human resource management 30.1 � 0.18 10.7 � 0.35 14.5 � 0.08 9 � 0.35 12.2 � 0.26 5 � 1.23

a Data presented as mean � SD.
b Scores range for knowledge, attitude, and self-reported practices are 0–35, 0–15, and 0–15, respectively.
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Figure 1. Correct response percentage comparison between the two groups.
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been accountable for some occurrences of food safety issues like food-
borne diseases and foodborne illness (Greig et al., 2007; Ansari-Lari et al.,
2010). Special consideration is needed to address this problem and some
concerns are also required to improve the situation. The manufacturing
industries are required to adopt numerous Food Safety Management
Table 6. Comparison of knowledge, attitude, and self-reported practices of trained a

Variables Trained groupa

Knowledge 33 � 0.09

Attitude 14.8 � 0.03

Self-reported practices 10.6 � 0.25

a Data presented as mean � SD.
b Scores range for knowledge, attitude, and self-reported practices are 0–35, 0–15,
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Systems (FSMS) for the enhancement of the safety of their food products
(Rafeeque and Sekharan, 2018). Along with this, food handlers must
have the knowledge and skills relevant to their duties (Work Cover
Tasmania, 2013). Establishing food safety standards should start with the
individuals working inside the factory. They should possess ample
knowledge on food safety; should have a very positive attitude towards a
safe and secure production and quality assurance; furthermore, on the
whole, bring the acquired knowledge and outlook to a regular practice.
However, for understanding and practicing food safety, food safety cul-
ture can be perceived as a new concept for Bangladeshi food industries.
Food safety culture is required to create proper food handling and
establishing regulations concerning food hygiene and safety (de Andrade
et al., 2020; Nyarugwe et al., 2018). As there are no studies on the
evaluation of safety knowledge, attitude, and practices of food industry
people in Bangladesh, especially not a single one of a baking industry,
this work may have some influences on future studies.

There was a clear dominance of male participants over female par-
ticipants in this current study. As found in the quarterly labor force
survey (QLFS) 2015-16 in Bangladesh, about 15% of total industry em-
ployments were male when nearly 5% of them were female (null[),
nd untrained respondentsb.

Untrained groupa p-value

9.8 � 0.23 ˂0.001

10.4 � 0.26 ˂0.001

5.9 � 0.33 ˂0.001

and 0–15, respectively.
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Bangladesh Bureau of Statistics, 2017 the proportion of respondents in
this current study have similarity with that data as well as with a study by
Ansari-Lari et al. (2010). Most of the respondents fall in the age group
between 30 to 40 years. The same sort of findings in age patterns also was
shown by Jianu and Chiş (2012) and Ansari-Lari et al. (2010). In the two
baking industries, most of the people have educational qualifications. We
came to know from the management that they usually recruit workers
with minimal educational background. Because of educated unemploy-
ment in countries like Bangladesh (Ahmed and Khan, 2015), the number
of the educated labor force in the agricultural and manufacturing sectors
seemed to be higher than before (BBS, 2010). In this current study, we
did not evaluate the KAP according to some demographic characteristics,
such as age, education, marital status, and experience. According to a
study by Martins et al. (2012), age and experience did not seem to have
significant effects on the findings. There are also some studies that have
found no significant association of gender and marital status with food
safety knowledge of food handlers (Taha et al., 2020; Alqurashi et al.,
2019; Carbas et al., 2013; Gruenfeldova et al., 2019; Kunadu et al.,
2016).

The total food safety knowledge, as well as attitude towards food
safety of trained participants from the baking industries in this current
study, was very much satisfactory. This result is similar to some studies
(Taha et al., 2020; Smigic et al., 2016; Al-Kandari et al., 2019; Pichler
et al., 2014) but certainly better in percentage of results. There is no
better way to improve food handler's knowledge than an effective food
safety training (Choudhury et al., 2011; Gormley et al., 2012; Hislop and
Shaw, 2009; Taha et al., 2020). Appropriate handling of training mate-
rials, approach, and suitable types of delivery can be proved useful at the
time of providing training (Taha et al., 2020). According to the present
study, trained food handlers in surveyed baking industries have signifi-
cantly higher total food safety knowledge than the untrained ones. Some
recent studies (Taha et al., 2020; Osaili et al., 2018) also showed similar
findings.

Knowledge of product safety and sanitation was quite desirable, and
almost all of the trained respondents found to be correct in almost every
aspect.We came to know from the sectionmanagers that, these companies
had proper online checklists of finished products, which were strictly
maintained at every 30 min interval in various areas of the production
floor. They also used to a compulsory practice on the cleaning of every
corner of food processing areas before and after the production. This may
be one reason why the workers are very conscious of online quality stan-
dards likemaintaining standardmoisture content andwater activity of the
finished products, control of baking temperature, pest control, etc. How-
ever, in the area of the temperature profile of microbial growth, the find-
ings of the current research confronted a contrary with the study of Jianu
and Chiş (2012), as they indicated a poor level of response of the subjects.
More than 90% of trained workers found aware of this issue. In a study
conducted by Jianu andChiş (2012) in Romania, it was observed that only
44%of food handlers believed that raw and processed foods should not be
kept together. Workers faced problems in matters concerning raw and
finishedmaterials storage, as found in some studies (Jianu andChiş, 2012;
Gomes-Neves et al., 2007; Jev�snik et al., 2008). But an exceptionally
outstanding result has been seen in this current study where every trained
respondentansweredthiscorrectly.Alongwiththis, amaximumamountof
them responds positively about storing conditions of foods thatmay cause
adverse effects on human health.

In the general food safety knowledge section, questions related to
allergen and temperature required to make a hot hazardous food free
from hazard seemed a bit unfamiliar to the workers. This may be due to
giving less importance to these issues during the training programs or
due to lack of contents. 2021 Ajala et al., 2010 conducted a similar study,
where an inadequacy was remarked in company strategies to address
training concerning food allergens. Training in food industries mostly
focuses on topics related to online production and product quality con-
trol. Besides, industrial food safety training gives importance to hygiene
(Worsfold and Griffith, 2003) rather than general food safety knowledge.
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This may be a reason for having a comparatively low amount of correct
answers in questions on transmissible diseases, modified atmospheric
foods, or bacterial growth rate. The current baking industry has already
implemented HACCP in their plant. As training for employees is a pre-
requisite for HACCP certification (Mortimore and Wallace, 2013), they
conducted several training programs before and after the HACCP certi-
fication. The positive outcomes of the training program can be seen in the
section of HACCP knowledge of trained workers. Expectingly, the
maximum amounts of workers were able to provide correct replies to
different questions related to HACCP. But, we found a large number of
people unaware of an ethical issue. ‘Falsifying record is a criminal
offense’- is entirely unknown to almost half of the respondents. We
cannot say anything precise about this, but a strong suggestion was given
to the management for including ethical training for their employees. In
the current study, almost all the respondents agreed with various state-
ments in the attitude section of the provided questionnaire.

Maintaining and practicing personal hygiene is extremely important,
and a must to confirm the production of safe food (Jianu and Chiş, 2012).
In this study, self-reported data was obtained from the respondents for
evaluating their food safety practices. It is one of the widely used ways of
data collection (Short et al., 2009). Self-reporting is a cheap and easy way
of collecting data, can be applicable to a large number of samples, and
helps elaboration of responses (Dodd-McCue and Tartaglia, 2010).
However, the accuracy of data obtained through self-administered
questionnaires is comparatively lower than those obtained via records
(Kim et al., 2013). The self-reported practice of trained workers in the
industry didn't pass up to expectations. Almost 60% (often and seldom) of
them used to work with wearing the jewelry. But, some studies showed a
different outcome where maximum workers removed such kinds of ac-
cessories before entering the processing area (Walker et al., 2003; Giri-
tlioglu et al., 2011). But, every one of them was found well-practiced in
washing hands properly on every occasion, following online checklists,
and maintaining specific product standards. Online checklists and
product standards are regularly inspected by QA persons. That is why
there is less chance of any deviation. When come to practices, the current
result resembles almost all earlier studies that showed very positive
outcomes in knowledge and attitude regarding food safety issues while
having comparatively poor practices (Baş et al., 2006; Angelillo et al.,
2001; Gomes-Neves et al., 2007; Jev�snik et al., 2008; Walker et al., 2003;
Ansari-Lari et al., 2010). In this study, some vital issues related to product
safety, like changing mask after sneezing or working with diseases, were
found as unpracticed by many workers. Despite of having knowledge,
they possibly do not perceive the associated risks. This kind of optimistic
bias, as mentioned by Gouveia and Clarke (2001), can lead to improper
hygienic practices. Training perhaps may bring enhancement in knowl-
edge level, on occasion in attitude also, but it always may not bring
noteworthy changes in behavior and practices (Ansari-Lari et al., 2010).

On the contrary to trained workers, untrained workers had lower
knowledge, less positive attitude, and poor self-reported practices scores.
Although as a beginner, they showed comparatively good attitudes
(69.57%). And possibly many of them had no previous experience
working in a food manufacturing industry. So, it was not a big deal that
they did not know the HACCP, and they tried to learn food safety at home
or advise someone to practice food safety. As a result, it was expected to
have such kinds of outcomes. Despite having reduced knowledge and
practices score, the attitude of the untrained participants was compara-
tively higher. We can say that, after a work time of seven to ten days with
trained people, these people may become a little bit familiar with regular
food safety and hygiene practices. This can bring about comparatively
improved changes in attitude among the untrained workers. A simple
explanation can stand within this short time of employment; no one got
ill. The dominance of trained participants over untrained participants in
food safety knowledge, attitude, and practices was also reported by
McIntyre et al. (2013).

Among the five different departments, quality assurance (QA) showed
comparatively improved performance in their knowledge, attitude, and
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practices in both trained and untrained groups. QA professionals are
supposed to be proficient and knowledgeable in a variety of aspects of the
food processing industry. These may include regulatory, processing,
sanitation, safety, audit, and human relations (Vasconcellos, 2003).
Moreover, in the untrained group, QA people found to perform excep-
tionally well than the others. The newly recruited QA people are from a
technical background. This may be one of the reasons for their excellent
performance.

In the food industries of Bangladesh, unhygienic practices have
become a common phenomenon (Ali, 2013). Training is a prerequisite to
many food safety certifications like HACCP, ISO, etc. In many countries
participating in a food protection certification program (like ServesafeO,
the food handler program of the National Restaurant Association, USA) is
compulsory for the food handlers (Soares et al., 2013). In the current
study, the trained participants were superior in knowledge, attitude, and
self-reported practices to the untrained participants. Training has been
proved effective in improving food safety and hygiene knowledge in
many studies (McIntyre et al., 2013; Gruenfeldova et al., 2019; da Cunha
et al., 2014; Soon et al., 2012; Taha et al., 2020). However, compared to
knowledge and attitude, self-reported practices of trained food handlers
seemed a bit weak in this study. In addition to training, guidance and
supervision are essential for improved practices (Gruenfeldova et al.,
2019) as training itself always not associated with practices (da Cunha
et al., 2014). So, for the improvement in the behavior of workers, some
behavior-based training would be helpful. Because it is quite under-
standable that, at the moment of a busy and rush operation on the pro-
duction floor, employees may give up some hygiene steps intentionally.
nullS Yu et al., 2018 studied the effect of behavior-based training on
workers' hand washing performance and frequency and it was found
fruitful. In addition to the general and object-oriented food safety
training, emphasis should be given on behavior-based motivation. Be-
sides, the managers and floor supervisors should play a significant role to
motivate the workers by providing recognition and rewards.

5. Limitations of the study

This study is prone to bias by the respondents and may not reflect the
actual practice because it measured their self-reported practices and
behaviors.

6. Conclusion

We observed a good level of knowledge, attitudes, and self-reported
practices of the trained workers of the two baking industries in Dhaka,
Bangladesh. They had quite a clear knowledge of food safety and a very
positive attitude towards it. But compared to the knowledge and attitude,
their self-reported practices seemed some sort weaker. In this study, the
trained respondents don't effectively translate their knowledge and atti-
tude into self-reported practices. On the other hand, the Knowledge,
attitude, and self-reported practices of the newly recruited untrained
workers were not up to the mark. Based on the overall performance, the
trained people were superior in their KAP to the untrained ones. Ac-
cording to the findings of the study, it was suggested that the trained
workers might have further need of some behavior-based food safety
training. In addition, for the newly appointed people, there should be a
provision of training before starting the online work inside the produc-
tion plant. This study also reveals the need for more KAP studies on food
safety in different food processing and manufacturing industries in
Bangladesh.
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