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Abstract 

Food safety practices play a crucial role in the prevention of foodborne diseases, par-

ticularly in low- and middle-income countries like Bangladesh. This study assessed 

food safety practices among household food handlers in Patuakhali, Bangladesh, and 

identified associated factors influencing these practices. A cross-sectional study was 

conducted among 300 randomly selected households, using structured interviews 

and direct observations. The findings revealed that only 46% of participants demon-

strated good food safety practices, with notable deficiencies in proper handwashing 

techniques (36.7%). Multiple logistic regression analysis identified that secondary 

education (AOR = 2.84; 95% CI: 1.44, 5.59), government employment (AOR = 5.74; 

95% CI: 1.24, 26.53), monthly income between 15,000 and 30,000 BDT (AOR = 4.50; 

95% CI: 2.17, 9.31), and participation in food safety training (AOR = 5.01; 95% CI: 

1.95, 12.90) were significantly associated with good food safety practices. Con-

versely, living in rural areas (AOR = 0.30; 95% CI: 0.13–0.67) and, being aged 39–58 

years (AOR = 0.36; 95% CI: 0.15–0.84) were associated with poor food safety prac-

tices. Addressing these factors, particularly socioeconomic disparities and offering 

targeted food safety education, could significantly improve public health outcomes 

and overall food safety practices.

Introduction

Food safety refers to the procedures and measures taken to ensure that food is 
handled, prepared, stored, and consumed in ways that prevent foodborne dis-
eases (FBDs) [1]. FBDs are caused by a wide range of pathogens, including bac-
teria, viruses, and parasites, which contaminate food through improper handling, 
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inadequate cooking, unsafe food storage, and poor hygiene practices [2]. Accord-
ing to the World Health Organization (WHO), each year, eating contaminated food 
causes 600 million cases of FBDs, affecting nearly 1 in 10 people, resulting in 
approximately 420,000 deaths globally [3]. These figures underscore the severity 
of FBDs and highlight the critical need for effective food safety practices. Beyond 
direct health consequences, FBDs impose substantial economic burdens, includ-
ing increased healthcare costs, household financial strain, and higher government 
expenditures [4]. Low and middle-income countries are disproportionately affected, 
incurring approximately $110 billion annually in healthcare expenses due to FBDs 
[3]. An estimated 30 million people in Bangladesh alone suffer from FBDs each 
year [5]. Unsafe food handling practices play a significant role in their spread, with 
approximately 10–20% of outbreaks linked to contamination by food handlers [6]. 
These risks arise from inadequate hand hygiene, cross-contamination, improper 
food storage, and insufficient cleaning and sanitization of surfaces and utensils [7,8]. 
While such issues are well-documented in commercial food settings, household food 
handlers frequently neglect these critical safety measures, further increasing the risk 
of contamination at the domestic level. Studies have demonstrated that improper 
food handling in the household can significantly increase the likelihood of FBDs [10]. 
Therefore, food safety practices within the home are essential in reducing the risk of 
contamination and illness [9].

Several studies have examined food handling across different settings, includ-
ing restaurants, street food, retail markets and the food industry in Ethiopia [10,11], 
Ghana [12,13] and Bangladesh [14,15]. A study by Tamiru et al. [16] reported that 
44.9% of food handlers demonstrated poor food safety practices. Among them 92.7% 
did not check food temperatures, 74% failed to sanitize after sneezing, and 32.2% 
did not use separate utensils for raw and cooked foods. Another study revealed that 
food safety practices among mothers in Debarq Town are suboptimal, with 49.6% of 
participants reporting good food safety practices, while 50.4% reported poor practices 
and key factors associated with good food safety practices are secondary educa-
tional status, food safety knowledge and attitude towards food safety [17]. Islam et 
al. [14] reported that only 17.6% of domestic food handlers in Bangladesh demon-
strated adequate food safety knowledge, reflecting a significant knowledge gap. 
Furthermore, there was a lack of knowledge about food handling, food poisoning, and 
food storage. However, rather than analyzing food safety practices, the self-reported 
survey mainly assessed knowledge about food handling, food storage, and personal 
cleanliness. Another study conducted on meat handlers in Bangladesh showed that 
only 16.3% of meat handles showed good food safety practices, where food safety 
knowledge and working hours were significantly associated with food safety practices 
[15]. Naeem et al. [18] assessed the food safety knowledge, attitude, and practices of 
1,000 household women in Lahore, revealing that 91.1% had inadequate knowledge, 
85.0% exhibited a negative attitude, and 99.7% practiced unhygienic food handling, 
highlighting the need for targeted educational interventions.

Bangladesh, with its dense population and high risk of FBD outbreaks, has a 
majority of its population relying on homemade food [19]. However, research on 
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food safety practices among household food handlers remains limited. Most existing studies focus on commercial food 
handling in restaurants, street vendors, and food industries. A population that contributes the most to food preparation 
remains largely overlooked, leaving a critical gap in understanding household food safety practices and their potential 
impact on public health. Therefore, this study aims to evaluate food safety practices and identify associated factors among 
food handlers in Bangladeshi households.

Methodology

Study design, period, and area

A cross-sectional study was carried out between March and June 2023 among 300 households in three upazilas of the 
Patuakhali District, located in the south-central region of Bangladesh, adjacent to the Bay of Bengal. The district spans 
3,220.15 km² and comprises eight upazilas. Three upazilas – Patuakhali Sadar, Kalapara, and Bauphal – were randomly 
selected for the study.

Sampling technique

A multi-stage sampling approach was employed to ensure representative selection. First, three sub-districts were selected 
from the total eight sub-districts in the study area using simple random sampling. Each selected sub-district was further 
divided into unions, from which five unions were randomly selected using simple random sampling. Within each selected 
union, systematic sampling was applied to select 20 households. Enumerators selected a random starting point at a local 
market using a lottery method and followed a fixed interval walking pattern to systematically sample households. Since 
the total number of households was unknown, every 10th household was selected as a sample household. If a selected 
household was unavailable or refused participation, the next nearest household was approached. This method enhances 
geographic coverage while minimizing selection bias, making it suitable for field-based surveys without a pre-existing 
household list (Fig 1).

Sample size determination

The sample size for this study was initially calculated using Cochran’s formula, which is commonly employed for 
estimating proportions in large populations [20]. Based on a 95% confidence level, a 5% margin of error, and an 
assumed proportion of 50% (to maximize variability), the required sample size was determined to be 384 partici-
pants. However, due to recruitment challenges, 300 responses were obtained. While this reduction in sample size 
may slightly increase the margin of error and affect the representativeness of the sample, a post-hoc power anal-
ysis was conducted to assess the adequacy of the sample size. A post-hoc power analysis indicated a statistical 
power exceeding 98%, indicating that the sample size was sufficient to detect meaningful associations in food safety 
practices.

Inclusion criteria and exclusion criteria

Female individuals who were primarily responsible for cooking in the household were considered as the sample for this 
study. In households where multiple women participated in food preparation, the primary respondent was identified as 
the individual with the most responsibility for food handling, as determined by self-reporting. We chose to focus on female 
individuals responsible cooking in the household as our sample population because they are the primary food handlers in 
Bangladeshi households. As the individuals most responsible for food preparation, storage, and overall kitchen manage-
ment, they have the greatest influence on household food safety practices. Individuals who were seriously ill or who did 
not provide their consent were excluded from the study.
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Data collection tools and procedure

This study used a structured questionnaire adapted from previous study and modified to suit the study location and 
target participants [16,21,22]. The questionnaire was initially developed in English, translated into Bengali, and 
back-translated into English to ensure consistency. Data were gathered through face-to-face interviews and observa-
tion methods. Discrepancies were observed between participants’ self-reported practices and their actual behaviors 
[23], reinforcing the reliability of direct observation as a data collection method. To ensure consistency and accuracy in 
data collection, training was provided to all data enumerators before the fieldwork. The training sessions covered the 
standardized use of the observational checklist, proper identification of food safety practices, and strategies to mini-
mize observer bias. Enumerators were instructed on maintaining objectivity and ensuring uniform assessment across 
different households.

The questionnaire was divided into 2 sections, consisting of 22 items. The first section focused on sociodemographic 
information and included 10 questions. The second section contained 12 questions designed to assess respondents’ food 
safety practices, 7 of which were based on observations.

Fig 1.  Multi-stage random sampling.

https://doi.org/10.1371/journal.pone.0326595.g001

https://doi.org/10.1371/journal.pone.0326595.g001


PLOS One | https://doi.org/10.1371/journal.pone.0326595  June 20, 2025 5 / 14

Participants were asked to cooperate with the data enumerator by answering face-to-face questions and fulfilling the 
observational checklist. Participation was anonymous and voluntary. A pilot test involving 30 respondents was conducted 
to assess the questionnaire’s clarity and suitability.

Operational definitions

Practice.  This section had 12 close-ended questions with two responses: “Yes” and “No.” Each correct practice 
reported scored 1 point. For evaluation, a score ≥ 70% by an individual respondent was considered as “good” food safety 
practice, whereas a score <70% was considered as “poor” food safety practice [11,12].

Right handwashing procedure.  Involves wetting hands with clean, running water and applying soap, followed by 
lathering thoroughly, ensuring coverage of the backs of the hands, between the fingers, and under the nails. Hands should 
be scrubbed for at least 20 seconds before being rinsed under clean, running water. Finally, they should be dried using a 
clean towel or by air drying [24].

Data management and statistical analysis

Data were analyzed using Microsoft Excel and Statistical Package for the Social Science (SPSS) Software (version 
27.0). Descriptive analysis was used to determine the percentage and number of participants’ distributions by socio-
demographic characteristics. Bivariate analysis was conducted to explore the relationship between independent variables 
and food safety practices, subsequently multiple logistic regression analysis was performed to identify factors associated 
with food safety practices. Both univariate (unadjusted) and multivariable (adjusted) logistic regression models included all 
sociodemographic variables. All explanatory variables that were theoretically relevant or known from previous literature to 
influence food safety practices were considered for inclusion in the multivariable logistic regression model, regardless of 
their bivariate statistical significance. Bivariate significance is not a prerequisite for inclusion in multivariable analysis, as 
excluding important confounders may lead to biased estimates of association [25]. The Hosmer and Lemeshow test was 
used to check the model’s fitness, and the result (p = 0.343) shows that the model fits the data well. The independent vari-
ables were examined for multicollinearity by the Variance Inflation Factor (VIF). The highest VIF among all independent 
variables for the adjusted model was 1.564. Studies suggest that independent variables’ VIF of less than 10 is acceptable 
[26,27]. Adjusted odds ratios (AOR) with 95% confidence intervals (CI) and a p-value of <0.05 were used to identify the 
variables significantly associated with household food handlers’ food safety practices.

Ethical approval

The study protocol was reviewed and approved by the Institutional Ethical Committee (IEC) of Patuakhali Science and 
Technology University, Bangladesh (ethical approval reference number: PSTU/IEC/2023/48(1)) before the data collection. 
All participants were informed of the study objectives and provided written informed consent for data usage and publica-
tion. Confidentiality and anonymity were strictly maintained.

Results

Sociodemographic characteristics of food handlers

The study participants’ ages ranged from 18 to 58 years, with the highest proportion (42.7%) in the 29–38 age group. 
The majority (88.3%) of the participants were Muslims. Of the participants, 45.3% of participants had secondary edu-
cation. The majority (87.0%) of the respondents were housewives. More than half (53.3%) of the respondents earned 
15,000–30,000 BDT monthly (approximately 125–250 USD). The majority (87.3%) of the respondents had a nuclear 
family, and most (81.7%) of them lived in the rural area. Only 13.3% of the study participants attended food safety 
training (Table 1).
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Food safety practice of food handlers

Most participants cleaned kitchen dirt regularly (80.0%) and had proper food storage equipment (73.7%), but only 
57.0% washed hands before touching cooked food, 67.0% used separate utensils for raw and cooked food, 52.3% 
cover their hair, and 45.0% did not trim their nails. Of the 300 participants, 279 (93.0%) wash their hands before pre-
paring food and almost all wash raw food before use (98.7%). But only 110 (36.7%) of them practice right handwashing 
procedure (Table 2).

Level of food safety practice

Among all participants, 138 (46.0%) demonstrated good food safety practices, while 162 (54.0%) exhibited poor food 
safety practices (Fig 2).

Table 1.  Socio-demographic characteristics of study participants (n = 300).

Characteristics Frequency (N = 300) Percentage (%)

Gender

Female 300 100.0

Age (in years)

18-28 59 19.7

29-38 128 42.7

39 - 58 113 37.7

Religion

Islam 265 88.3

Hindu 35 11.7

Education Qualification

Primary or No Education 102 34.0

Secondary Education 136 45.3

Higher Secondary or Above 62 20.7

Respondents Occupation

Housewife 261 87.0

Govt. Job 22 7.3

Non-govt job 17 5.7

Monthly Income, BDT*

<15000 BDT 118 39.3

15000-30000 BDT 160 53.3

>30000 BDT 22 7.3

Type of the Family

Nuclear 262 87.3

Joint 38 12.7

Living Area

Sub-urban 55 18.3

Rural 245 81.7

Attended any food safety training

Yes 40 13.3

No 260 86.7

*15,000 Bangladeshi Taka (BDT) equals to 125 USD.

https://doi.org/10.1371/journal.pone.0326595.t001

https://doi.org/10.1371/journal.pone.0326595.t001
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Factors associated with food safety practice

The association between sociodemographic characteristics and food safety practices is summarized in Table 3. The 
results of the chi-square tests revealed that food safety practices were significantly associated with age (p < 0.001), edu-
cational qualification (p < 0.001), occupation (p = 0.007), income level (p < 0.001), living area (p < 0.001), and food safety 
training (p < 0.001) (Table 3).

Table 2.  Food safety practices while food preparation, cooking & storage among household food  
handlers (n = 300).

Safety Practices Category Frequency Percentage

1. Practice the right Handwashing procedure

No 190 63.3

Yes 110 36.7

2. Shorten/trim fingernails

No 135 45.0

Yes 165 55.0

3. Wash hands before food preparation and cooking

No 21 7.0

Yes 279 93.0

4. Wash raw food before use

No 4 1.3

Yes 296 98.7

5. Wash hands before touching cooked food

No 129 43.0

Yes 171 57.0

6. Cover hair when preparing food

No 157 47.7

Yes 143 52.3

7. Use separate utensils for raw and cooked food

No 99 33.0

Yes 201 67.0

8. Clean utensils before preparing another item in case of single use

No 54 18.0

Yes 246 82.0

9. Cover the cooked food while stored

No 53 17.7

Yes 247 82.3

10. Have the proper storage equipment (e.g., refrigerator)

No 79 26.3

Yes 221 73.7

11. Use the bin for waste management

No 131 43.7

Yes 169 56.3

12. Clean the kitchen dirt/rubbish regularly

No 60 20

Yes 240 80

*Observational Questions are marked as bold.

https://doi.org/10.1371/journal.pone.0326595.t002

https://doi.org/10.1371/journal.pone.0326595.t002
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The result of multiple logistic regression analysis is displayed in Table 3. Adjusted regression analysis showed that 
the odds of having good food safety practices are 2.84 times higher in participants with secondary education compared 
to those with primary or no education (AOR = 2.84; 95% CI: 1.44, 5.59). Individuals in government jobs have 5.74 times 
higher probability of good food safety practices compared to housewives (AOR = 5.74; 95% CI: 1.24, 26.53). The level of 
good food safety practice among participants who have a monthly income of 15000–30000 BDT (approximately 125–250 
USD) is 4.5 times higher than that of those earning less than 15000 BDT (AOR = 4.50; 95% CI: 2.17, 9.31). Participants 
living in rural areas had significantly lower odds (by 70%) of practicing good food safety compared to those in suburban 
areas (AOR = 0.30; 95% CI: 0.13, 0.67). Those who attended food safety training were 5.01 times more likely to exhibit 
good food safety practices than those who did not (AOR = 5.01; 95% CI: 1.95, 12.90). Additionally, participants aged 
39–58 years were 64% less likely to have good food safety practices compared to those aged 18–28 (AOR = 0.36; 95% 
CI: 0.15, 0.84).

Discussion

This study identified key factors associated with food safety practices among household food handlers in Patuakhali, 
Bangladesh, using face-to-face interviews and direct observation. We found that 46.0% of participants demonstrated good 
safety practices. Similar levels were reported in studies from Ethiopia. Dagne et al. [17] reported a 49.6% prevalence 
of good food safety practices among mothers in Debarq Town, using a 12-item self-reported questionnaire, with scores 
above the mean indicating good practice. Keleb et al. [22] found that overall 44.7% household food handlers of Northeast-
ern Ethiopia exhibited good food safety practices, assessed through a combination of interviews and observation. Simi-
larly, Azanaw et al. [28] found a 49.0% prevalence among institutional food handlers in Gondar City, assessed through a 
17-item questionnaire where scores above the mean denoted good food safety behavior. The observed similarities across 
these studies may be attributed to the shared socio-economic and cultural contexts typical of low-resource settings.

Although few studies in Bangladesh have directly assessed household food safety practices, a recent study by Islam et 
al. [14] reported that only 17.6% of household food handlers passed a food safety knowledge test. While their assessment 
focused solely on knowledge-based questions, not actual practices, their findings still highlight the consistently low level of 
food safety knowledge at the household level. Another study among meat handlers in Bangladesh found that only 16.3% 
demonstrated good food safety practices, with strong associations between education, training, and safe behavior – fac-
tors similarly identified in our study [15].

However, the proportion of participants with good food safety practices in our study (46.0%) was lower than reported 
in studies from Southwest Ethiopia (55.1%) [16], Ghana (62.9%) [13], Sri Lanka (59.5%) [29], Malaysia (77.7%) [30], 

Fig 2.  Overall food safety practices of household food handlers in Patuakhali, Bangladesh (n  = 300).

https://doi.org/10.1371/journal.pone.0326595.g002

https://doi.org/10.1371/journal.pone.0326595.g002
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Jordan (75.1%) [31], Nigeria (92.1%) [32]. The variation in results may be attributed to differences in the demographic 
characteristics of the study population or the methodological approach. Several of these studies involved institutional or 
occupational food handlers in urban settings [13,16,29,30], where individuals are more likely to have access to food safety 
training, infrastructure, and routine supervision. In contrast, our study focused on female household food handlers in a 
rural, disaster-prone area, where such support systems are often lacking.

Furthermore, many of the higher-scoring studies relied solely on self-reported data [31–33], which tend to overestimate 
adherence to safe practices. Our study, by comparison, utilized direct observational assessments for key behaviors, pro-
viding a more conservative but likely more accurate measure of actual food safety practices. This may partially explain the 
lower proportion observed in our findings.

Table 3.  Factors associated with food safety practice among household food handlers (n = 300).

Variable Food Safety Practice P – valuea Odds Ratio (95% CI) VIF

Poor Good Unadjusted Adjustedb

Age (year) 1.313

18–28 23 36 <0.001 Ref Ref

29–38 52 76 0.93 (0.49, 1.75) 1.42 (0.67, 3.03)

39 - 58 87 26 0.19 (0.09, 0.37)*** 0.36 (0.15, 0.84)*

Educational Qualification 1.564

No Education or Primary 76 26 <0.001 Ref Ref

Secondary Education 61 75 3.59 (2.00, 6.28)* 2.84 (1.44, 5.59)**

Higher Secondary or above 25 37 4.32 (2.20, 8.49)* 1.58 (0.62, 4.03)

Religion 1.074

Islam 141 124 0.449 Ref Ref

Hindu 21 14 0.75 (0.37, 1.55) 0.37 (0.14, 0.94)*

Occupation 1.406

Housewife 149 112 0.007 Ref Ref

Govt. Job 5 17 4.52 (1.62, 12.62)** 5.74 (1.24, 26.53)*

Non-Govt. Job 8 9 1.49 (0.56, 4.00) 0.43 (0.12, 1.56)

Monthly Income, BDT 1.300

Below 15000 56 17 <0.001 Ref Ref

15000–30000 95 110 3.81 (2.07, 7.00)*** 4.50 (2.17, 9.31)***

>30000 11 11 3.29 (1.21, 8.92)* 0.77 (0.16, 3.69)

Living Area 1.146

Sub – Urban 16 39 <0.001 Ref Ref

Rural 146 99 0.27 (0.14, 0.52)*** 0.30 (0.13, 0.67)**

Type of Family 1.156

Nuclear 140 122 0.606 Ref Ref

Joint 22 16 0.83 (0.41, 1.66) 0.55 (0.21, 1.42)

Attend Any Food Safety Training 1.181

No 152 108 <0.001 Ref Ref

Yes 10 30 4.22 (1.98, 9.00)*** 5.01 (1.95, 12.90)***

* Statistically significant at p < 0.05, ** Statistically significant at p < 0.01, *** Statistically significant at p < 0.001.
a Calculated using the Chi-square analysis.
b In this model, all the variables included in unadjusted model were adjusted.

https://doi.org/10.1371/journal.pone.0326595.t003

https://doi.org/10.1371/journal.pone.0326595.t003
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The value of using observation over self-report is supported by prior research. For example, a study conducted in 
China among 900 rural consumers found that self-reported food safety behaviors were significantly better than observed 
behaviors, with males, elderly individuals, and highly educated consumers showing the largest discrepancies [23]. Simi-
larly, a study conducted among Puerto Rican women preparing meals at home found significant discrepancies between 
self-reported and observed food safety behaviors. Socially desirable practices, such as handwashing and cutting board 
cleaning, were frequently over-reported, raising concerns about the reliability of self-reported data [34]. Another study 
conducted in rural Malawi similarly found that self-reported food hygiene practices were more frequently reported than 
observed [35]. These findings highlight the limitations of self-reported data and underscore the importance of observa-
tional methods in evaluating food handling practices.

Our study found that most of the participants wash hands before food preparation (93%), but when we asked them 
to wash their hands, we found that only 37% of participants followed the proper handwashing procedure recommended 
by the Centers for Disease Control and Prevention (CDC) [24]. This is a major concern, as pathogens can still spread if 
proper handwashing procedures are not followed.

Results from multiple logistic regression analysis revealed that education, occupation, monthly income, and food safety 
training were significantly associated with good food safety practices. The likelihood of having better food safety practices 
was higher among those who attended food safety training than those who did not. A similar result was found in previous 
studies conducted in Bangladesh [15], Saudi Arabia [36], Northeastern Ethiopia [22], Debarq town [17], Gondar City [28], 
Abobo District [37] and Ghana [13]. Improved food safety practices and food safety training have been consistently found 
to be strongly correlated in numerous studies. Training empowers people to understand potential risks and take precau-
tions, including hygiene maintenance, safe food handling, and proper storage. Investing in food safety training programs 
can significantly enhance household-level food handling practices and reduce foodborne diseases risks.

Food safety practices were also significantly influenced by education. Participants with more educational qualifica-
tions, especially those with a secondary education, showed significantly better food safety practices than those with 
only primary education or no formal education at all. This finding is consistent with earlier research that emphasize the 
importance of education in food safety practices [17,38–40]. However, it is interesting to note that although secondary 
education showed significantly better practices, the effect was not statistically significant with higher secondary edu-
cation or above. This finding suggests that a certain level of basic education – particularly up to the secondary level 
– may be sufficient to instill essential knowledge and awareness regarding food safety practices. Secondary education 
often includes fundamental lessons on hygiene, health, and environmental science, which likely contribute to better 
understanding and adherence to food safety principles. In contrast, higher education beyond the secondary level may 
not necessarily reinforce these practices further, as food safety knowledge may not be a primary focus in advanced 
education curricula. Additionally, individuals with higher education may be engaged in occupations that reduce 
their direct involvement in household food handling, leading to less impact on their personal food safety practices. 
This trend has been observed in other studies, where basic education levels were found to be crucial for promoting 
hygiene and health-related behaviors, while higher education did not necessarily lead to additional improvements [17]. 
These findings highlight the importance of integrating food safety education into school curricula at the fundamental 
levels to ensure broader public health benefits.

In addition to education, occupation also played a significant role in food safety practices, with individuals employed 
in government jobs demonstrating significantly better practices compared to housewives. This might be because gov-
ernment jobs often provide training and emphasize hygiene at work, which helps build good habits. On the other hand, 
housewives, despite being the primary food handlers in households, often rely on traditional knowledge or informal learn-
ing, which may not always concur with scientifically recommended food safety practices. To address this gap, targeted 
interventions such as community-based workshops and home-based training programs should be prioritized for house-
wives and individuals in informal occupations.
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Our findings indicate that household food handlers from middle-income households (BDT 15,000–30,000/month) were 
significantly more likely to practice good food safety measures compared to those from low-income households (below 
BDT 15,000/month). Financial stability enables families to access clean water, appropriate food storage containers, and 
higher-quality food, all of which contribute to improved food safety practices. Conversely, financial constraints make it 
more challenging to prioritize food safety. Providing essential resources such as safe storage containers and hygiene kits 
– including liquid hand soap, hand sanitizer, and dishwashing liquid – to low-income families can significantly enhance 
food safety practices. Additionally, microfinance or government assistance programs could support low-income families in 
acquiring essential kitchen infrastructure, such as kitchen shelves and refrigerators to improve food safety. However, this 
finding is inconsistent with previous studies conducted on mothers in Northwest Ethiopia [17,38]. This could be because 
the study might refer to the mother’s income, while our study considers household income.

The study’s findings on the factors linked to poor safety practices show that participants aged 39–58 years exhibit sig-
nificantly poor safety practices than those in other age groups. This could be due to the lack of targeted educational inter-
vention addressing the specific needs of older populations. Implementing proper educational programs tailored to older 
people should be introduced, focusing on easy-to-understand visual and practical demonstrations of safe food handling. 
Other studies suggested similar interventions for older people [41,42]. Additionally, establishing peer-led initiatives where 
trained community health workers or younger family members can educate elderly individuals on updated food safety 
guidelines could be an effective approach.

Furthermore, participants in suburban areas demonstrated significantly better food safety practices compared to 
those in rural areas. This difference might be attributed to better infrastructure, greater exposure to health campaigns, 
and access to information in sub-urban settings [43,44]. Suburban areas generally have better access to clean water, 
electricity, proper food storage facilities (such as refrigerators), and sanitation services, which facilitate improved food 
safety practices. Additionally, residents in suburban settings are more likely to be exposed to public health campaigns and 
educational programs through local healthcare centers, schools, and media outlets. Government and non-governmental 
organizations often implement food safety and hygiene awareness programs in semi-urban areas where access to orga-
nized training sessions is more feasible. In contrast, rural areas may face limitations in these aspects. Households often 
rely on traditional food handling practices, which may not always align with scientifically recommended safety measures. 
Limited access to structured food safety training and fewer health outreach programs in rural communities contribute to 
the persistence of unsafe food handling behaviors.

To improve food safety practices in rural areas, targeted interventions should focus on expanding access to food safety 
education through community health workers, mobile health units, and local agricultural extension programs. Leveraging 
widely used communication channels such as radio, social media, and community-based workshops can help bridge the 
knowledge gap. Additionally, policies aimed at improving rural infrastructure, such as access to clean water and electricity 
for food preservation, could further support better food safety practices. Strengthening these factors could significantly 
contribute to reducing disparities in food safety practices between suburban and rural populations.

Strengths and limitations

A major strength of this study is the use of both direct observations and interviews, reducing reliance on self-reported 
data and enhancing reliability. Another strength is the rigorous analysis, which enhances the accuracy and reliability of 
the findings. Our findings may be crucial for developing effective interventions and policies aimed at improving food safety 
practices. However, certain limitations must be acknowledged. One limitation of this study was the sample size. Although 
384 was the calculated sample size, only 300 responses were obtained. This shortfall may have slightly increased the 
margin of error and affected the generalizability of the findings. Future research could aim to recruit larger sample sizes to 
strengthen the robustness of findings. Additionally, the study was conducted in a specific region (Patuakhali, Bangladesh) 
and focused exclusively on female household food handlers, as they represent the primary individuals responsible for 
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food preparation in rural and semi-urban households in Bangladesh, which may limit the generalizability of the results to 
other settings.

Conclusions

This study demonstrates that household food safety practices are significantly influenced by education, occupation, 
income, and training. Individuals with higher education, stable employment (particularly in government roles), and middle-
income levels were more likely to follow proper food safety practices, likely because they have better access to resources 
and information. Conversely, individuals with lower income or education faced greater barriers, such as limited access to 
food safety knowledge and resources, making it harder to maintain safe practices.

While education, income, and training have been previously associated with better food safety practices, this 
study adds new evidence by focusing specifically on female household food handlers in rural coastal Bangladesh, a 
group that is underrepresented in the literature. Moreover, by combining self-reported responses with direct obser-
vation, this study provides a more accurate picture of actual food handling behaviors. These findings highlight the 
urgent need for context-specific, community-based interventions that consider local socioeconomic realities and cul-
tural norms. Expanding food safety training tailored to rural women who are the primary food handlers, and improv-
ing access to hygiene infrastructure, could lead to meaningful reductions in foodborne illnesses at the household 
level.
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