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Abstract

Ensuring safe food handling is essential for reducing the global burden of foodborne infections. In this context, knowledge,
attitudes, and practices (KAP) related to food safety play a central role in prevention, particularly among university students
who are developing independent dietary and food-handling behaviors. Therefore, the present study was conducted to assess
food safety KAP among university students in Bangladesh and to examine the influence of socio-demographic characteristics.
To achieve this aim, a cross-sectional survey was carried out among 200 students from four public universities. Data were
collected using a structured questionnaire covering demographic variables, food safety knowledge, attitudes, and self-reported
practices. Subsequently, descriptive statistics were applied for analysis. The findings revealed that students demonstrated
strong knowledge of basic hygiene; for instance, 97.9% recognized proper handwashing, 98.5% supported covering hair during
cooking, and 92.3% acknowledged the importance of sanitizers for kitchen surfaces. However, deficiencies were noted in
technical aspects, as only 42.6% correctly identified safe thawing methods, and fewer than 3% reported the use of food
thermometers. Furthermore, attitudes toward food safety were generally positive, with 97.5% supporting the separation of raw
and cooked foods and 93.0% emphasizing the prompt refrigeration of leftovers. In contrast, reported practices were less
consistent: 73.4% washed hands before food preparation, 64.8% stored raw and cooked foods separately, and only 33.2%
covered wounds while handling food. Moreover, pharmacy students demonstrated higher knowledge levels, while urban
students were more likely to implement safe practices. Taken together, the results suggest that although university students in
Bangladesh display sound knowledge and favorable attitudes toward food safety, their practices remain suboptimal.
Consequently, interventions focusing on behavioral change, skills-based training, and improved resource availability are
required to bridge the knowledge-practice gap.
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1. Introduction

[llnesses caused by contaminated food remain a persistent strategy in Europe and the “farm-to-table” approach in the

public health challenge across the globe, affecting both de- United States, continue to report significant numbers of in-
veloped and developing nations. Even countries with highly fections [1, 2]. In the United States, nearly one-third of the
regulated food safety systems, such as the “farm-to-fork”  population is affected by foodborne illnesses every year, with
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risk amplified by factors such as international food trade,
industrialized food production, and mass tourism [3]. Pre-
ventive measures at the household level, including safe pur-
chasing, cooking, preparation, and handling are widely
acknowledged as effective ways to reduce the incidence of
such illnesses [4, 5].

Young adults, particularly those under 30 years of age,
have been identified as a group with a tendency toward poor
food-handling behaviors [6-8]. Although not generally clas-
sified as high-risk for severe illness, this age group may in-
advertently expose vulnerable populations such as children,
pregnant women, and the elderly to infections through unsafe
practices [9, 10]. Studies across multiple countries including
Saudi Arabia [11], the United States [10], Turkey [11], Spain
[12], Greece [2], Lebanon [3], Iran [13], Canada [14], Bul-
garia [15], Pakistan [16], Ethiopia [17], Jordan [18], Kuwait
[19], Oman [20], Serbia [21], and Iraq [22] highlight that
while students often express awareness of hygiene, deficits
in technical knowledge such as cross-contamination preven-
tion and temperature control remain common.

Measuring food safety knowledge and practices among
defined groups is a necessary first step for designing targeted
interventions. Demographic variables such as gender, age,
education level, household income, and field of study have
been associated with variations in food-handling behaviors,
though findings remain inconsistent due to differences in
populations and study methodologies [11].

In Bangladesh, unsafe food-handling practices and inade-
quate sanitation contribute substantially to the national bur-
den of foodborne illnesses. It is estimated that around 30
million people suffer from these infections each year, with
diarrheal diseases, hepatitis, and enteric fever representing
the most common outcomes [23, 24]. Research on food
safety within the country has largely focused on specific oc-
cupational groups, including street food vendors [25], meat
processors [26], fish farmers and restaurant staff [27],
chicken vendors [28], and household food handlers [29].
Despite these efforts, little is known about the food safety
knowledge, attitudes, and practices (KAP) of university stu-
dents, who represent a significant segment of the population
that is beginning to establish independent dietary and cook-
ing habits.

Students in higher education often prepare their own meals
and influence food practices within their families and social
networks. Therefore, assessing their level of food safety
awareness and behaviors is crucial for understanding poten-
tial risks and opportunities for intervention. The present
study was conducted to evaluate food safety KAP among
students from universities in Bangladesh. The objectives
were to identify gaps between knowledge and practice, and
to examine the role of socio-demographic factors in shaping
food-handling behaviors. Findings from this research may
guide the design of evidence-based educational interventions,
support safer food-handling practices, and inform policy
initiatives aimed at reducing the burden of foodborne ill-

nesses in the country.

2. Materials and Methods

Study Design and Participants A cross-sectional study was
conducted to assess food safety knowledge, attitudes, and
practices (KAP) among university students in Bangladesh. A
total of 200 students were recruited from five faculties:
Pharmacy, Agriculture, Fisheries, Chemistry, and Business
Administration. Both undergraduate and postgraduate stu-
dents were included. Participants were selected using con-
venience sampling.

2.1. Data Collection

Data were collected using a structured, self-administered
questionnaire developed from previously validated tools and
adapted to the local context [30, 31]. The questionnaire
comprised four sections:

Sociodemographic characteristics: age, gender, religion,
faculty, year of study, residence (urban/rural), and family
income.

Food safety knowledge: items included personal hygiene,
handwashing, cross-contamination, temperature control, food
storage, and microbial hazards.

Attitudes toward food handling: assessed perceptions of
hygiene, cross-contamination, and willingness to promote
food safety.

Food handling practices: self-reported behaviors on
handwashing, separation of raw and cooked foods, storage,
use of thermometers, cleaning, and checking food expiry
dates. Responses were mainly closed-ended (“Yes/No” or
multiple-choice).

2.2. Ethical Considerations

Written informed consent was obtained from all partici-
pants. Participation was voluntary, and confidentiality was
maintained throughout the study.

2.3. Data Analysis

Data obtained during the survey were coded, entered into
Excel, and analyzed in SPSS (Statistical Package for the So-
cial Sciences) software version 26.0. Descriptive (frequency,
standard deviation, median, and mean) statistics were used to
report results from the study.

3. Results

3.1. The Sociodemographic Characteristics

A total of 200 students participated in the study. The ma-
jority were aged 21-23 years (45.5%), followed by 24-26
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years (29.0%) and 18-20 years (24.5%). Only 1.0% were in
the 27-29 age group. Females represented 60.0% of partici-

pants, while 40.0% were male. Most respondents were Mus-
lim (82.0%), and 18.0% were Hindu (Table 1).

Table 1. Sociodemographic profile of study participants (n =200).

Demographic variables Category

18 to 20

21t023
Age
24 t0 26

271029

Islam
Religion
Hindu

Pharmacy
Agriculture

Faculty Chemistry

BBA
Fisheries
B. Sc. 1st year

B. Sc.2nd year

Current
) B. Sc. 3rd year
education level

B. Sc. 4th year
Masters'/MBA

Male
Gender
Female

Lower

Income level Middle

Upper

Rural
Permanent Residence
Urban

Regarding academic background, the highest proportion
were from the Faculty of Pharmacy (45.0%), followed by
Agriculture (16.0%), Fisheries (15.0%), Chemistry (13.0%),
and Business Administration (11.0%). A total of 28.5% were
in the first year of B. Sc., 17.5% in the second year, 20.5% in
the third year, 16.5% in the fourth year, and 17.0% were en-
rolled in postgraduate programs. Almost half of the students
resided in urban areas (50.5%), while 49.5% were from rural
areas. With respect to family income, 54.0% were from mid-
dle-income households, 39.0% from lower-income, and 7.0%
from upper-income groups (Table 1).

Frequency (n) Percentage (%)
49 245
91 455
58 29.0
2 1.0
164 82.0
36 18.0
90 45
32 16
26 13
22 11
30 15
57 28.5
35 17.5
41 20.5
33 16.5
34 17.0
80 40.0
120 60.0
78 39.0
108 54.0
14 7.0
99 49.5
101 50.5

3.2. Knowledge of Food Safety

Students demonstrated variable levels of food safety
knowledge (Table 2). High proportions responded correctly
on key items: proper handwashing duration (76.4%), the role
of handwashing in reducing contamination (97.9%), covering
hair during cooking (98.5%), cleaning kitchen counters with
detergent and sanitizer (92.3%), and bacteria as the leading
cause of foodborne illness (88.7%).
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Table 2. Score distribution for food safety knowledge questions.

Questions on food safety-related activities

(1) On which refrigerator shelf should raw meat be
stored?

(2) Which group of people is least at risk of food
poisoning?

(3) What should be used to clean fruits and vegeta-
bles?

(4) What tool should be used to determine if food is
properly cooked?

(5) For how long should leftovers be reheated?

(6) How many seconds should you scrub your hands
with soap when washing them?

(7) Proper handwashing lowers the chances of food
contamination.

(8) What is the correct method for cleaning kitchen
utensils?

(9) If you have a hand injury, what precaution should
be taken during food preparation?

(10) After using a cutting board for meat, how should
it be prepared before cutting vegetables?

(11) Are you aware that wearing jewelry while pre-
paring food should be avoided?

Multiple-choice responses

Bottom shelf

Top shelf

Middle shelf

Teenagers

Don't know

Old people

Pregnant women

Under cold running water
Normal water

Water and soap

Hot water

By checking the central temperature of cooking pot
Concentration of food

By seeing the food color
Measuring the cooking time
Until they are boiling hot
Don't know

Reheating is not necessary
Heat it to the temperature you prefer
10 seconds

20 seconds

30 seconds

Don't know

True

False

With soapy water

With water only

With hot water

Cover the wound with bandage and put a glove on
top of it

Use the hand as it is

Cover the wound with a cloth

Use another cutting board to cut vegetables
Don't know

Wipe the board with a paper towel

Use the board as it is

Yes

No

Responses (%)

549
313
13.8
76.4
13.8
8.7

1.0

482
354
3.1

133
45.6
10.3
15.4
28.7
40.0
277
5.1

272
14.9
76.4
6.7

2.1

97.9
2.1

779
7.7

14.4

88.2

5.1
6.7

69.7
12.8
14.4
3.1

754
20.0
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Questions on food safety-related activities

(12) What is the safest method to thaw frozen meat?

(13) What steps should be followed to wash your
hands before cooking or eating?

(14) Which microorganism is the leading cause of
foodborne diseases?

(15) Which individuals should avoid cooking for
others due to health concerns?

(16) What is the ideal freezer temperature for safe
food storage?

(17) Freezing food eliminates harmful bacteria. True
or False?

(18) What is the most effective way to clean kitchen
counters and stoves?

(19) How frequently should you trim your nails?

(20) Covering hair during cooking helps prevent food
contamination.

(21) How often should clothes be washed to ensure
good personal hygiene?

(22) How often should clothes be washed to ensure
good personal hygiene?

(23) Do you know the present condition of cleanliness
in your hall’s dining and cooking area?

(24) Are you aware that microorganisms, temperature,

Multiple-choice responses

Maybe

In refrigerator

In room temperature
In cold water

Don't know

Wash hand with soap
Wipe with a towel
Using cold water only
Cleaning is not needed
Bacteria

Viruses

Fungi

Parasites

Diarrhea, fever, sore throat or flue

Skin allergies
Headache

All of the above
-18°C

-4°C

TRUE

FALSE

Brush with soap/detergent and using sanitizer

With water only

By weeping with a cloth only

Every week

In every 2 weeks
In every 4 weeks
Don't know
TRUE

FALSE

Daily

weekly

within 2-3 days
Yes

No

Maybe

Yes

No

Yes

10

Responses (%)

4.6
42.6
19.5
7.2
30.8
88.7

8.2
2.6
88.7
2.1
6.2
3.1
63.6
154

20.5
30.8
24.6
69.2
30.8
923
4.6

3.1

84.1
103

5.1

98.5
1.5

65.6
17.4
16.9
39.5
20.0
40.5
88.7
113
90.3
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Questions on food safety-related activities

and humidity contribute to food spoilage?

No
(25) Do you know that food contamination can spread ~ Yes
through food-to-food, equipment-to-food, and per-
son-to-food contact? No

In contrast, knowledge was inadequate in certain areas.
Only 42.6% identified thawing frozen meat in the refrigera-
tor as the safest method, and 30.8% incorrectly believed that
freezing eliminates harmful bacteria. Just over half (54.9%)
recognized that raw meat should be stored on the bottom
refrigerator shelf, and only 40.0% knew that leftovers should
be reheated until boiling hot (Table 2). Overall, participants
demonstrated good knowledge on hygiene-related aspects
but fair to poor knowledge regarding temperature control and
safe storage practices.

3.3. Attitudes Toward Food Handling

Respondents generally exhibited favorable attitudes to-

Multiple-choice responses

Responses (%)

9.7
78.5

21.5

ward food safety. A large majority agreed that raw meat
should be kept separate from cooked food (97.5%), that
wearing gloves during preparation reduces contamination
(91.5%), that leftover food should be refrigerated within two
hours (93.0%), and that food handlers should wash their
hands after using the toilet (93.0%). Furthermore, 86.5%
agreed that good personal hygiene reduces the risk of food-
borne illness, and 82.5% recognized that artificial or painted
nails may contaminate food. However, certain misconcep-
tions were observed (Table 3). Only 59.5% agreed that most
bacteria and germs are spread through hands, and 75.0%
supported using sanitizers on food contact surfaces. Willing-
ness to promote food safety among others was also relatively
lower (74.0%) compared with personal compliance (Table 3).

Table 3. Score distribution to food handling attitude questions.

Questions on food safety-related activities

(1) Do you agree that raw meat should always be handled separately from cooked food?

(2) Wearing gloves during food preparation helps minimize contamination.

(3) Do you prefer wearing jewelry while working in the kitchen?

(4) Good personal hygiene can reduce the risk of foodborne diseases

(5) Leftover food should be refrigerated within 2 hours.
(6) Artificial, long, or painted nails may contaminate food.
(7) Do you think smoking is acceptable during food preparation?

(8) Most bacteria and germs are spread through hands.

(9) Food handlers should wash their hands properly after using the toilet.
(10) Do you think food contact surfaces should always be cleaned with sanitizer?
(11) People with hand injuries should not be involved in food preparation.

(12) Covering the mouth while coughing or sneezing reduces the risk of contaminating

food.

(13) Are you willing to change your unsafe food handling practices?

(14) Are you interested in improving your knowledge about food safety?

(15) Would you be willing to help others adopt better food safety habits?

Food handling practices Despite positive attitudes,
self-reported practices were inconsistent. Handwashing be-

11

Agree (%)  Disagree (%)  Neutral (%)
97.5 0.00 2.5
91.5 1.5 7.0
5.5 61.0 335
86.5 1.5 12.0
93.0 7.0 0.00
82.5 3.0 14.5
5.0 91.5 3.5
59.5 2.0 38.5
93.0 5 6.5
75.0 5.5 19.5
78.0 2.5 19.5
88.5 1.5 10.0
78.5 1.5 20.0
80.5 0.00 19.5
74.0 0.00 26.0

fore food preparation was reported by 73.4% of respondents,
and 64.8% stored raw and cooked food separately. Nearly
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half (48.2%) discarded food items after expiry dates.

Unsafe practices were also common. Only 33.2% covered
cuts or wounds before handling food. Less than 1.0% re-
ported using a food thermometer to check cooking tempera-
tures, and only 2.5% monitored refrigerator/freezer tempera-
tures. Egg storage practices were suboptimal, with 24.6%
keeping eggs at room temperature. Cleaning practices were
also inadequate, as only 31.2% cleaned kitchen counters and
utensils after preparing food. Additionally, 37.7% did not check
“use-by” or “best-before” dates when purchasing food items.
Overall, the findings indicate a discrepancy between
knowledge and practice, particularly in areas involving tem-
perature monitoring, food storage, and hygienic preparation
behaviors.

4. Discussion

This study explored food safety knowledge, attitudes, and
practices (KAP) among university students in Bangladesh.
The findings demonstrate that while participants possessed
good knowledge of basic hygiene and expressed positive
attitudes toward safe food handling, their actual practices
were often inconsistent and inadequate.

4.1. Socio-demographic Influences

In this study, pharmacy students demonstrated higher
knowledge compared with those from other faculties, a trend
supported by Rahman et al. (2025), who found that students
from health sciences exhibited greater awareness of safety
measures than peers from non-health disciplines [32]. Inter-
estingly, residence (urban versus rural) did not substantially
influence knowledge, although urban students were more
likely to report safe practices, particularly regarding refriger-
ation and food storage. Similar associations between socio-
economic context and food practices have been reported in
India and across South Asia [33, 37].

4.2. Knowledge of Food Safety

Most students in this study demonstrated good awareness
of fundamental hygiene measures, including proper hand-
washing (97.9%) and the importance of covering hair during
cooking (98.5%). These findings are comparable to those
reported by Afrin et al. (2024), who found that Bangladeshi
students at Jahangirnagar University also showed strong
knowledge of personal hygiene and microbial risks [30].
Similarly, Islam et al. (2025) observed high awareness of
sanitizer use among university students, reinforcing the
finding that young adults in Bangladesh are generally in-
formed about hygiene practices [31].

Despite this, knowledge gaps were observed in critical
technical areas such as temperature control and safe storage.
Only 42.6% of students correctly identified thawing frozen
meat in the refrigerator as the safest method, and 30.8% in-

12

correctly believed freezing destroys bacteria. These gaps
mirror results from India, where undergraduate students
demonstrated good knowledge of hand hygiene but limited
understanding of refrigeration and cooking temperatures [34].
Similarly, Fries et al. (2025) highlighted that globally, stu-
dents in developing countries often lack adequate training in
technical aspects of food safety such as thermometer use and
cold-chain management [35]. This suggests that while cul-
tural emphasis on cleanliness reinforces basic hygiene
knowledge, structured education on food microbiology and
temperature safety is lacking.

4.3. Attitudes Toward Food Handling

Overall, attitudes in this study were favorable, with nearly
all participants agreeing that raw and cooked foods should be
handled separately (97.5%) and that leftover foods should be
refrigerated promptly (93.0%). These findings are consistent
with studies in Bangladesh and South Asia, which have re-
peatedly reported positive attitudes toward food hygiene
among students [30, 36, 37].

However, misconceptions persisted. Only 59.5%
acknowledged that hands are the main vehicle for transmit-
ting pathogens, and only 75% emphasized the use of sanitiz-
ers for cleaning food-contact surfaces. Similar discrepancies
have been reported by Rahman et al. (2025), who found that
although Bangladeshi students acknowledged the importance
of hygiene, many underestimated risks associated with
cross-contamination and food-contact surfaces [32, 37].
These findings underline the partial translation of knowledge
into risk perception.

4.4. Food Handling Practices

In contrast to the positive attitudes, actual practices re-
vealed substantial shortcomings. While 73.4% of students
washed their hands before food preparation and 64.8% stored
raw and cooked foods separately, only 33.2% covered
wounds while handling food and fewer than 3% reported
using thermometers for cooking or refrigeration. This high-
lights a major knowledge practice gap.

Comparable results have been observed in similar contexts.
Afrin et al. (2024) noted that Bangladeshi students often ne-
glected checking food expiry dates and proper storage, de-
spite knowing their importance. In our study, only 48.2%
discarded expired items, and more than one-third ignored
food labeling, reinforcing these trends [30]. Indian under-
graduates also reported unsafe practices such as consuming
undercooked eggs and improper thawing of meat [34]. At the
global level, Fries et al. (2025) reported that students in de-
veloping countries consistently fail to implement thermome-
ter use, a problem similarly noted in our cohort [35].

These findings collectively suggest that favorable attitudes
do not guarantee safe practices. Barriers may include lack of
facilities (e.g., access to thermometers, refrigeration), cultur-
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al cooking traditions, or perceptions that certain measures are
unnecessary. The consistency of these findings across Bang-
ladesh, South Asia, and other developing contexts indicates
that food safety knowledge is generally acceptable among
educated young adults [37]. However, weak translation into
safe practices remains a persistent concern. This highlights
the need for interventions that go beyond awareness cam-
paigns to focus on behavioral change strategies and
skills-based training. Integrating food safety modules into
university curricula, promoting experiential learning, and
ensuring availability of necessary facilities (e.g., thermome-
ters, storage units) may help bridge the knowledge—practice

gap.

5. Conclusions

This study revealed that university students in Bangladesh
possess good knowledge of basic hygiene and generally hold
positive attitudes toward food safety. However, there is a
significant gap between knowledge and actual practices, par-
ticularly in areas such as temperature monitoring, safe stor-
age, use of thermometers, and hygienic food preparation.
Pharmacy students and urban residents demonstrated rela-
tively better awareness and practices, highlighting the influ-

ence of academic background and socio-demographic factors.

These findings underscore the need for targeted interventions
that go beyond awareness-raising to focus on behavioral
change and skills development. Incorporating structured food
safety education into university curricula, promoting
hands-on training, and ensuring access to essential facilities
such as thermometers and proper storage units may help
bridge the knowledge—practice gap and reduce the risk of
foodborne illnesses among young adults.
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