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ARTICLE INFO ABSTRACT

Many food recovery agencies depend on donated food, and its safety is critical for the health of
vulnerable populations. A food safety curriculum was developed for agency volunteers of the
Munshigong, Gazaria District. Examples of topics in the curriculum included: personal hygiene, food
storage, transporting food safely, and HACCP. Food Safety Knowledge Pre- and Posttests (20
questions) were identical, and validity and reliability were established prior to use. Paired t-tests were
performed to determine the effectiveness of the curriculum (n=190). A Food Safety Practices Survey
(10 questions) demonstrating attitudes and behaviors regarding food safety practices in the agency
and the home was given with the Food Safety Knowledge Posttest. The heading on the survey was,
"After the food safety training today, I plan to," and possible responses were "already doing, "yes," or
"no." A Food Safety Practices Delayed Survey was administered by mail to participants 3-6 months
following the food safety training. The Food Safety Practices Delayed Survey was similar to the
Food Safety Practices Survey except there were four possible answer choices-- "always," "most of
the time," "sometimes," and "never." Food Safety Knowledge Posttest scores (19.0 ± 0.1) were
significantly (p<0.000) greater than Food Safety Knowledge Pretest scores (16.6 ± 0.2). Food Safety
Practices Survey results indicated that participants were already using proper food safety practices
(5.8 ± 0.2), or that they plan to use appropriate food safety practices (4.0 ± 0.2). On the Food Safety
Practices Delayed Survey (n=82), participants indicated that they "always" (8.8 ± 0.2) or "most of the
time" (0.8 ± 0.1) follow proper food safety practices. Results demonstrated the food safety
curriculum was used successfully to improve food safety knowledge. Food Safety Practices Survey
results indicated that most food recovery agency personnel and staff were already using proper food
safety practices in their agency or at home. In addition, the results from the Food Safety Practices
Delayed Survey showed the participants retained the knowledge from the food safety training, and a
majority was "always" following proper food safety practices.

INTRODUCTION

Food security, defined as access by all people to enough food
for a healthy life, is an essential component of a healthy
community [1]–[3]. The United States Department of
Agriculture (USDA) monitors food insecurity and hunger
through an annual survey of 50,000 households conducted by
the U.S. Census Bureau [4]. This data, published in a series of
reports called Household Food Security in the United States,
summarizes the data from this research for each year, 2011 to
2016 [2]. Since the survey's inception in 1995, the Food
Security Index has demonstrated a range of 9-12% of
households in the U.S. is food- insecure [3], [5]. There have
been fluctuations throughout these years, but the most recent
food security data, which comes from Household Food
Security in the United States, 2002 study shows that food
insecurity and hunger are rising. The prevalence of food
insecurity increased from 10.7% of households in 2001 to
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11.1% in 2002 [6]. In 2002, there were 12.1 million food-
insecure households in the U.S. Moreover, the prevalence of
food insecurity with hunger increased from 3.3% to 3.5%. It is
reported that 89% of American households were food secure
during 2002 [4]. Food-insecure individuals or those living in
poverty are particularly susceptible to food-borne illness
because of the possibility of a compromised immune system
and because they are more likely to frequent food recovery
programs. According to the Centers for Disease Control
(CDC), food-borne diseases cause an estimated 76 million
illnesses, 325,000 hospitalizations, and 5,000 deaths in the
U.S. each year[7]. Children, the elderly, and the immune-
compromised are the most affected by food-borne illness [8].
The objective of this study was to develop a strategy for
preventing food-borne illness by promoting food safety
practices in personnel and volunteers providing food to a
vulnerable population in Munshigonj District who utilize food
recovery programs.
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Literature Review

Islam (2010) has shown in his book named "Rural Women's
Empowerment through Self-income Generating Activities: A
Study on NGOs Credit Programs in Bangladesh" that
independent women who are not controlled by their husband
or family guardians more likely successful. Besides, the
women who are dependent on those persons are opposed to the
first one. Women's empowerment has been pointed out as an
indispensable condition to reduce poverty in developing
countries of the world. In this regard, this paper aims to
consider the multi-layered actually of the issue of rural
women's empowerment in Bangladesh, especially for
economic development. The study deals with the
empowerment of rural women through self-income generating
activities and the NGOs credit programs in Bangladesh. The
qualitative study was conducted in the central region of
Bangladesh. The real information has been revealed that the
exact conditions of women getting the services of NGOs study
are qualitative also. Successful women are capable of changing
their life through the credit program and credit program and
credit plus approach of NGOs. But who are not capable of
changing and still depends on their husband and family
guardians, they are the unsuccessful women pointed out that
they now found themselves in a difficult situation due to the
debt that they had accumulated? This finding demonstrates that
after taking out the loan, all women have increased their
freedom of movement, but only successful women improved
their standard of living and social recognition [9].

Guerin and Palier (2005) mentioned the relation between
microfinance and empowerment of clients into their book,
named "Microfinance Challenges: Empowerment or
Disempowerment of the poor?" Is the increasing
commercialization of microfinance justified? This book
examines the comp0lexity of links between microfinance and
the empowerment of clients. The book combines theoretical
reflections and case studies to investigate changes in
microfinance that are occurring in India, especially in South
India [10]. Chhay (2011) demonstrates in his book "The
Economic Empowerment of Women through microfinance"
that analyzing microfinance as a strategy for the economic
empowerment of women. This report describes the objectives,
events, and conclusions drawn at a workshop on the economic
empowerment of women through microfinance. The workshop
was designed to analyze the strengths and weaknesses as a
strategy for the economic empowerment of women. In addition
to that parliamentarians to define their role in that approach. It
was attended by 40 participants, primarily from West African
countries, and included presentations and project visits to
represent two microfinance schemes [11].

Different approaches are taken to empower a woman in the
rural areas of Bangladesh that are shown in the "Annual
Report of BRAC (2011)". The Bangladesh Rural Advancement
Committee (BRAC) takes a holistic development model that
has revolutionized income-generating opportunities for rural
communities. Though its handicraft and fashion section,
BRAC has developed a sustainable national. The initiative was
dedicated to creating economic opportunity for disadvantaged
artisans and rural women through the revival and promotion of
their traditional handicrafts [12]. In another study, shows that
RDP of BRAC has had some notable achievement, particularly
in primary health care, non-formal primary education, and
income and employment generation and credit assistance to

the rural poor. BRAC activities have shown to yield a positive
impact on the beneficiaries. This positive impact has been for
both income and non-income indicators of household welfare
[13]. BRAC activities help rural people in changing their
previous traditional lifestyle. Now group members of BRAC
earn more money for their lifestyle [14]. The credit program of
BRAC provides group members with a loan. They established
many income-generating projects. Their living standard is
increasing day by day [15]. The first comprehensive impact
assessment study on BRAC's RDP was conducted in 1993-94
[16]. The findings of the study showed the positive economic
impact RDP on its p-participants. Several other studies were
conducted on different aspects of RDP's impact on the
participant. Ahmed's  study on economic empowerment of the
rural poor found a significant gain in income and other
household members over those of comparison households
[17].

Specifically mention the definition, framework, and indicators
of measuring women's economic empowerment in her article
"Understanding and Measuring Women's Economic
Empowerment." Economically empowering women is
essential both to realize women's rights and to achieve broader
development goals such as economic growth, poverty
reduction, health, education, and welfare [18]. Sultana and
Hasan (2011) show in their article in "Impact of Micro-Credit
on Economic Empowerment of Rural Women" that the impact
of micro-credit on rural women's economic empowerment
[19]. The study was conducted in Bariyali, Teknogpara, and
Naga villages of Basan and Kayaltia union under Gazipur
Sadar Upazila of Gazipur District. A total number of 90
respondents were selected as samples using a stratified random
sampling technique. Out of 90 respondents, 45 women were
involved with the Bangladesh Rural Advancement Committee
(BRAC) micro-credit program [20].

METHODOLOGY OF THE STUDY

Principle Method: A cross-sectional descriptive study was
conducted in Munshiganj (Gazaria Union).   The objective of
such a study design aimed to focus on cross-cutting issues that
come across for assessing the level of satisfaction regarding
food safety knowledge and practice.

Research Area: This study was conducted at the Munshiganj
(Gazaria Union).

Population and Unit of Analysis: The study populations were
the food recovery agency workers who usually receive training
from Munshiganj (Gazaria Union). The unit of analysis was
"sample food recovery agency workers."

Sample and Sampling: The purposive sampling method was
used to identify 100 food recovery agency workers who
usually receive training from Munshiganj (Gazaria Union).

Techniques of Data Collection: Data was collected through a
structured questionnaire and checklist. The baseline
information of the questionnaire were socio-demographics,
satisfaction towards services received from the union, and the
satisfaction towards the behavior of the providers.

Data Processing and Statistical analysis: Data analysis was
carried out using SPSS (version 14). Categorical variables
were reported as proportion, while continuous variables were
reported as means and standard deviations when distributions
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are considered approximately normal. The chi-square test
statistic was used to assess the statistical significance of the
bivariate associations. T-tests were done when necessary to
detect any difference between continuous variables.

Ethical Consideration: For the smooth conduction of the
study, the respondents were informed about the purpose of the
study. There was no loss of working hours of the respondents;
about 20 minutes was required for each interview. Before the
interview, the respondents were briefed about the objectives of
the study, and their voluntary participation was sought. Before
interviewing, written, informed consent was obtained from the
respondents, and they were assured that the collected data
would be kept confidential. No identification as per
respondents was disclosed in the final report.

RESULTS
Overall (n=190), i.e., combining the data from all three states,
the absolute mean difference between Food Safety Knowledge
Pre- and Posttest scores was 2.4 ± 0.2, and this difference was
significantly different (p<0.000) from zero. The mean Food
Safety Knowledge Posttest score was 19.0 ± 0.1 out of 20 and
more significant than the mean score of 16.6 ± 0.2 out of 20
for the Food Safety Knowledge Pretest. Results from the Food
Safety Practices Survey overall (n=182) indicated that most
participants were "already doing" proper food safety practices
(5.8 ± 0.2 out of 10 statements), or that "yes" they plan to use
an appropriate food safety practices (4.0 ± 0.2 out of 10
statements). Results from the Delayed Food Safety Practices
Survey are only available from Louisiana and Mississippi.
Overall, the participants (n=82) indicated that they "always"
(8.8 ± 0.2 out of 10 statements) or "most of the time" (0.8 ±
0.1 out of 10 statements) follow proper food safety practices.

Table 1. Food Safety Knowledge (Means ± SEM)

Food Safety Knowledge
Pretest

Food Safety Knowledge
Posttest

Overall (n=190) 16.6 ± 0.2 19.0 ± 0.1*
Louisiana (n=103) 16.0 ± 0.3 18.7 ± 0.2*
Mississippi (n=58) 17.3 ± 0.3 19.0 ± 0.2*
Arkansas (n=29) 17.3 ± 0.6 19.5 ± 0.2*
Volunteer (n=49) 16.5 ± 0.5 18.9 ± 0.3*
Staff (n=142) 16.7 ± 0.2 19.0 ± 0.1*
Urban (n=113) 16.7 ± 0.3 19.0 ± 0.2*
Rural (n=78) 16.6 ± 0.3 18.9 ± 0.2*

When analyzed by the state, the results were similar to the
overall results. The absolute mean differences between the Food
Safety Knowledge Pre- and Posttest scores were significantly
(p<0.005) different from zero for all three states (Louisiana 2.8
± 0.2, Mississippi 1.7 ± 0.2, Arkansas 2.2 ± 0.6). Louisiana
(n=103, 18.7 ± 0.2 vs. 16.0 ± 0.3), Mississippi (n=58, 19.0 ± 0.2
vs. 17.3 ± 0.3), and Arkansas (n=29, 19.5 ± 0.2 vs.17.3 ± 0.6)
Food Safety Knowledge Posttest scores were greater than Food
Safety Knowledge Pretest scores. The majority of the
participants in Louisiana (n=95, 5.5 ± 0.4 out of 10 statements),
Mississippi (n=58, 6.2 ± 0.4 out of 10 statements), and Arkansas
(n=29, 6.1 ± 0.6 out of 10 statements) indicated on the Food
Safety Practices Survey that they were "already doing" or that
"yes" they planned to use proper food safety practices
(Louisiana 4.2 ± 0.3, Mississippi 3.7 ± 0.4, Arkansas 3.8 ± 0.6).
Results from the Food Safety Practices Delayed Survey
indicated that the majority of participants in Louisiana (n=48,
8.7 ± 0.2 out of 10 statements) and Mississippi (n=34, 9.0 ± 0.3

out of 10 statements) "always" or "most of the time" (Louisiana
1.0 ± 0.2, Mississippi 0.6 ± 0.2) followed proper food safety
practices.

Participants were asked to indicate their tests and surveys if
he/she was a volunteer or a staff member. Similar to overall
results, the absolute mean differences between the Food Safety
Knowledge Pre- and Posttest scores were significantly
(p<0.000) different from zero for both volunteers (2.4 ± 0.4)
and staff (2.3 ± 0.2). Volunteer (n=49, 18.9 ± 0.3 vs. 16.5 ±
0.5) and staff (n=142, 19.0 ± 0.1 vs. 16.7 ± 0.2) Food Safety
Knowledge Posttest scores were greater than Food Safety
Knowledge Pretest scores. The majority of the volunteers
(n=49, 6.5 ± 0.4 out of 10 statements) and staff (n=134, 5.6 ±
0.3 out of 10 statements) indicated on the Food Safety
Practices Survey that they were "already doing" or that "yes"
they planned to use proper food safety practices (volunteer 3.4
± 0.4 and staff 4.2 ± 0.3). Responses on the Food Safety
Practices Delayed Survey indicated that the majority of the
volunteers (n=17, 8.8 ± 0.4 out of 10 statements) and staff
(n=60, 8.9 ± 0.2 out of 10 statements) "always" or "most of the
time" (volunteer 0.8 ± 0.2, staff 0.8 ± 0.1) followed proper
food safety practices.

Table 2. Food Safety Practices Survey (Means ± SEM)

Already Doing Yes No

Overall (n=182) 5.8 ± 0.2 4.0 ± 0.2 0.2 ± 0.0
Louisiana (n=95) 5.5 ± 0.4 4.2 ± 0.3 0.3 ± 0.1
Mississippi (n=58) 6.2 ± 0.4 3.7 ± 0.4 0.1 ± 0.1
Arkansas (n=29) 6.1 ± 0.6 3.8 ± 0.6 0.1 ± 0.1
Volunteer (n=49) 6.5 ± 0.4 3.4 ± 0.4 0.1 ± 0.1
Staff (n=134) 5.6 ± 0.3 4.2 ± 0.3 0.3 ± 0.1
Urban (n=113) 5.4 ± 0.3 4.3 ± 0.3 0.3 ± 0.1
Rural (n=70) 6.4 ± 0.4 3.4 ± 0.4 0.1 ± 0.1

Table 2 summarizes the participants' responses to the questions
on the Food Safety Knowledge Pre- and Posttests. When each
question was analyzed individually, questions 10, 14, 15, 17,
and 19 showed a large qualitative improvement (> 18.9 %) from
Food Safety Knowledge Pre- to Posttest. The topics for these
questions included the following: HACCP, calibrating food
thermometers, hand washing, cooking foods to the correct
internal temperature, and cooling methods for leftovers,
respectively (see Appendices B and C). Questions 4, 6, 7, 9, 11,
and 20 showed little qualitative improvement (< 2.1%) from
Food Safety Knowledge Pre- to Posttests. The topics addressed
in these questions were hand washing, personal hygiene, and
cleaning and sanitizing. Participants missed question 19 (64.2%
correct) most often on the Food Safety Knowledge Pretest. This
question asked methods of cooling large quantities of food more
quickly.

Table 3 summarizes the participants' responses to each question
on the Food Safety Practices Survey. The items with the most
"yes" answers (> 59.3%) were items 6 and 7, which inquired
about calibrating food thermometers and cooling foods more
quickly (see Appendix D).

The items 6 and 10 regarding calibrating food thermometers
and storing raw meat and ready-to-eat foods in the refrigerator.
The Food Safety Practices Survey showed that participants
were already washing fruits and vegetables thoroughly,
cleaning and sanitizing cooking utensils, and washing their
hands before preparing food and after handling raw meat or
poultry by most often (> 67.6%) responding "already doing" to
items 3, 4, and 5 respectively.
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Recommendation

Proper food safety practices for food handlers are important,
especially when the food is served to the food- insecure
population of the Munishugonj District, Gazaria Union. Food
safety education has been shown to be effective in increasing
knowledge of Participants in this study and previous studies
(20, 75, 76, 77). Food safety training has also been shown to
be effective in the adoption of safe food handling behaviors by
food service workers; however, these studies did not observe
the actual food safety practices of the food handlers. The
results were based on participants' self-reported practices. It
has been reported that when food handling behaviors are
observed, food safety knowledge does not always correspond
with proper food safety practices. It is essential to explore
further if food safety training leads to improvement in safe
food handling behaviors by observing the food handlers during
food preparation. In addition, the adoption of safe food
handling behaviors may not increase the safety of the food
served to this vulnerable population. Without microbial
analyses and time/temperature checks of the food, etc., it is
impossible to determine if the food safety curriculum and
delivery of the program made the food served by the food
recovery agencies safer for those receiving assistance. Perhaps
further exploration and testing the safety of the food is needed.

Conclusion

The results of this study support the hypothesis that the
development and delivery of a food safety education program
for participating food recovery agency personnel and
volunteers will increase food safety knowledge and an

indication of the adoption of safe food handling behaviors.
This will presumably decrease the risk and incidence of food-
borne illness in those receiving assistance. The overall goal of
the project was to develop a strategy for preventing food-borne
illness by promoting food safety practices in personnel and
volunteers providing food to a vulnerable population in the
Lower Mississippi Delta who utilizes food recovery programs.
The results of the study suggest this goal was achieved. The
improvement, statistically (Food Safety Knowledge Pre- and
Posttest) and qualitatively (Food Safety Practices Survey and
Delayed Survey) of the knowledge and the willingness on the
part of food handling personnel and volunteers of food
recovery agencies to change (Food Safety Practices Surveys)
food handling practices, support the continued use of the food
safety curriculum in the district.
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