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Introduction: Food safety is an important public health concern globally. Risk
communication is one of crucial element to manage food safety. While current
food safety studies have focused on contamination of hazards or risk factors,
limited research exists on consumer concerns, knowledge and perception
about the actual risk food poses to their health. This study aimed to assess
and compare the knowledge and perceptions regarding food safety, and the
information needed and trusted by pork consumers in Northern Vietnam.

Methods: A total of 225 consumers recruited from three different market
types: modern urban, traditional urban and traditional rural, were interviewed
using a questionnaire between November to December 2019.

Results: The majority of participants (81.8%) were female and consumers
interviewed at modern urban retail were younger than those interviewed at
traditional retail settings (p < 0.01). Sixty-five percent of participants across
the three retail types agreed that microbes were the most common hazards
which can make them sick, but the adverse health effect due to chemical
hazards was ranked higher than that of biological hazards. Most participants
often received food safety information that was about animal diseases (such as
African swine fever most recently), chemical contamination and the unknown
origin of food rather than about food poisoning and measures to prevent it.
Food safety messages from television and professional experts were the most
trusted sources and consumer preference was for information about the origin
of food (traceability) and how to choose safe food. Participants were willing
to receive food safety information daily to weekly. A lack of perception and
awareness about animal welfare related to pig farming or slaughtering was
reported by most respondents (84.3%).

Discussion: These findings provide insight on Vietnamese consumer
knowledge gaps, information demand and communication channels for food
safety, so that risk communicators and managers can implement better food
safety awareness campaigns and communication to consumers.
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Introduction

Food safety is an important public health concern globally.
The World Health Organization (WHO) estimated that over
600 million foodborne illness cases were recorded in 2010,
leading to losses such as nearly 420.000 deaths and 33 million
DALYs (Disability Adjusted Life Years). As foodborne illness is
contributing to the global disease burden, particularly for young
children and for people living in low-income subregions of the
world (World Health Organization, 2015), action to improve
food safety from farm to fork across all food commodities and
all production systems is needed. A joint FAO/WHO Food
Standards Program emphasized the importance of the risk
analysis framework, in which risk communication is one of the
crucial elements to manage food safety. Risk communication
promotes the interactive exchange of information about risks
among risk assessors, managers or policymakers, the media,
interested groups and the community or consumers. Close
interaction and timely communication about food safety risks
help to improve consumer knowledge of food safety, the
belief and trust in the safety of the food supply and the
food management system and the quality of food for human
consumption (Codex Alimentarius Commission, 2019). In
addition, food safety communication campaigns (e.g., World
food safety day) and messages (e.g., WHO 5 keys to Food
Safety), plus regular training and certification help to increase
the knowledge of food producers, and thus support actors to
comply with suggested food safety practices (Cohen et al., 2001;
Roberts, 2008; Kassa et al., 2010).

In Vietnam, food retail markets can be classified into
traditional and modern retail channels. Traditional retail
channels include traditional markets and wet markets, where
many types of food are sold and at a permanent location
in close proximity to residential areas (Nga, 2014). Modern
retail markets can be divided into several types, including
supermarkets, convenience stores and boutique food shops,
which are equipped with better infrastructure to store and
display food to sell and predominantly located in urban areas.
The food retail landscape in Vietnam is largely dominated
by traditional retail due to market accessibility, availability,
convenience, package-size flexibility and competitive prices,
especially for fresh produce and dried food (Lapar and Toan,
2010; USDA, 2020). In spite of such advantages, traditional
markets and wet markets often lack mechanisms for food
safety control, such as assessment of food quality and product
traceability (Nga, 2015; Dang-Xuan et al., 2016). In contrast,
modern retail channels with an extensive store network,
committed to providing high-quality products with known
origin source are gradually gaining the trust of customers,
especially middle-income consumers in big cities (Unger, 2020).

Nowadays, consumer perception is greatly influenced by
mass media (television, radio, newspapers, Facebook, Twitter).
In Vietnam, pork constitutes nearly 70% of total meat
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consumption and this percentage has been rising steadily, linked
to population growth, improved living standards and a shift in
diet favoring animal-based proteins (Ruengjirachuporn, 2017;
OECD, 2022). However, media reports about swine disease
outbreaks have impacted pork consumption in Vietnam. In
2019, the African swine fever outbreak in Vietnam, which
rapidly spread and devastated pig farms across almost all
provinces of the country over 5 months (DAH, 2019),
resulted in a dramatic decrease in pork consumption (USDA,
2019; Nguyen-Thi, 2021). This reduction was due in part
to misinformation about the health risk posed to people
such that people were scared of disease transmission from
sick pigs to themselves, along with the doubling of the
pork price due to the reduced supply of pigs (Chau, 2020;
Nguyen-Thi, 2021). Further, information on health risks
associated with meat of unknown origin, contaminated meat
and poor-quality meat that appear frequently in the mass
media, has raised consumer concern about the quality and
safety of pork. Despite these adverse impacts, as yet risk
communication on food safety issues has not been integrated
into the risk-based food safety management system in Vietnam
(The World Bank, 2016; Nguyen-Viet et al., 2017).

While food safety research has focused on potential risk
factors, limited research exists on consumer concern and
consumer knowledge and perception about the risk food
poses to human health. Microbial pathogens are reported to
be responsible for the great majority of foodborne diseases
(Havelaar et al., 2015). This is in the line with recent findings
from Ngo et al. (2021) for Northern Vietnam, in which a high
Salmonella contamination in pork has been found across all
retail types, included traditional retails, modern retails, canteen
and street food services. However recent studies in Vietnam
indicated that people are more concerned about chemical rather
than microbial hazards (Nguyen-Viet et al., 2017; Ha et al,
2019). A food safety report from the General Statistics Office
of Vietnam revealed that within 10 years from 2010 to 2020,
the proportion of food poisoning cases (i.e., cases of illness
due to eating contaminated food) found to involve chemical
hazards was 4.2%, which was notably less than the 38.7% caused
by biological hazards (38.7%) (GSO, 2020). This mismatch
between Vietnamese consumer perception and actual causes of
illness indicates that accurate information is not being conveyed
effectively to the public. If not managed appropriately, even
accurate information on food safety risks can result in changes to
consumer behavior that have unintended adverse consequences
for both human nutrition and producer livelihoods (Hoffmann
et al,, 2019). Therefore, this study aimed to assess and compare
the knowledge and perceptions regarding pork safety and risk
communication of consumers at urban and rural traditional
retail outlets, and modern retail outlets in Northern Vietnam. A
better understanding of consumers’ knowledge and perception
will inform the government, policymakers and food safety risk
communicators about the information consumers want and the
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avenues to convey it leading to more targeted and effective
communication strategies.

Materials and methods

Ethical approval

The Institutional Review Board of Hanoi University of
Public Health reviewed and approved the methods for this
survey (Decision number: 110/2018/YTCC-HD3). Consumers
over 18 years old were briefed on the purpose of the survey
and asked to give written informed consent if they agreed
to participate. Participants were also informed that their
answers would remain anonymous, they could withdraw at
any time, and that the information collected would be kept
confidential. As an incentive, each participant was given the
gift of a cloth apron (valued at $9USD) upon completing
the questionnaire.

Study design and area

This cross-sectional study was conducted from November to
December 2019 in Cau Giay district, Hanoi and Da Bac district,
Hoa Binh province, which represented urban and rural areas
of Northern Vietnam, respectively (Figure 1). Cau Giay district,
one of the 12 urban districts among the 30 districts in Hanoi, is
where over 293,000 people reside with a population density of
23,516 people/km?, and an average annual income per person
in 2019 of 102 million VND (approximate 4,430 $US) (Hanoi
Portal, 2019). It was selected as it is a built-up central area in
the capital city of Hanoi which whilst still largely dominated
by traditional retail, has an established and increasing number
of supermarkets and convenience stores (USDA, 2017, 2019).
In contrast, Da Bac district, one of 10 districts in Hoa Binh
province, is a rural district where over 55,000 people reside with
the population density of 80 people/km? and an average annual
income per person in 2019 of 59.58 million VND (approximate
2,503 $US). Traditional markets are the only retail option in Da
Bac district (Hoa Binh statistic office, 2019).

Sample size and target groups

The sample size for this survey was calculated for a two-
independent proportions comparison using a 95% confidence
level and 80% power with an assumed difference of 25%
in consumer food safety knowledge among the three retail
types (rural and urban traditional markets and urban modern
markets). With the inclusion of a target group of consumers
per market (cluster), the sample size calculation was adjusted
using the intra-cluster coeflicient of 0.1 and equal proportions
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FIGURE 1

Map of study sites in Da Bac district, Hoa Binh province and Cau
Giay district, Hanoi city, Vietnam. (A) Map of Vietnam with Hoa
Binh province highlighted in green and Hanoi city highlighted in
red. (B) Hanoi city with Cau Giay district highlighted in blue. (C)
Hoa Binh province with Da Bac district highlighted in blue.

among the three retail types. Thus, the minimum number of
consumers required for interviews in each group was 72. Ten to
fifteen markets each for urban traditional and for urban modern
in Cau Giay district and five markets for rural traditional in
Da Bac district were convenience sampled from the respective
sampling frame that listed all markets by retail type in each study
area. On average, five consumers per urban market and fifteen
consumers per rural market were interviewed in the study. The
actual number of consumers interviewed from rural traditional,
urban traditional and urban modern retails was 76, 76, and
73, respectively.

Questionnaire and data collection

A structured questionnaire was first developed in English
and then translated into Vietnamese by experienced, bilingual
research team members. The questionnaire was pretested with
five consumers in Gia Lam district, Hanoi and subsequently
the wording of questions was refined to clarify meaning.
The questionnaire consisted of 25 questions across four
sections: (i) general demographic information, (i) food
and pork safety knowledge and perception (iii) information
that the consumer wants to know about food and pork
safety, and (iv) concern about animal and pig welfare. It
was administered during a face-to-face interview that took
approximately 20min to complete. The interviews were
conducted in Vietnamese. All interviewers attended a training
session prior to administration of the questionnaire in the field.
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Participants were selected through convenience sampling by
directly approaching potential consumers who were observed
purchasing pork. These consumers were politely approached
by a research team member, given a brief explanation of
the research and invited to participate in an interview. For
consumers that were eligible and willing to participate in the
survey, the interview was then conducted on the spot either
within the market or outside the market entrance.

Data management and analysis

Data was collected using Kobotoolbox (version 1.27.3-

3, www.koboToolbox.org), then extracted into spread
sheets (Microsoft Corporation, 2018) and cleaned before
analysis. Data analysis was performed using R3.44 (R
Core Team, 2018). Descriptive statistics were used such
as percentages for categorical data and means, standard
deviations and ranges for quantitative data. Chi-square
or Fisher exact tests (where appropriate) were used to
Multiple

comparisons were done for ranking questions by using Kruskal-

compare frequencies between groups. groups
Wallis test. For significant results from Kruskal-Wallis test,
post-hoc analysis (kruskalmc function) was conducted to
identify significant difference between tested groups using
“pgirmess” package in R. Statistically significance was set

atp < 0.05.

10.3389/fsufs.2022.1063927

Results

Demographic information of respondents

There were 225 participants in this survey, including 76 from
rural traditional markets, 76 from urban traditional markets,
and 73 from urban modern markets (Table 1). Participants
were evenly distributed across five age categories except for
consumers from modern urban markets that were younger
than consumers from other groups (p < 0.01). In all market
types, female participants made up the majority. A larger
percentage of male participants were interviewed in the modern
urban markets compared to traditional urban markets (p
< 0.01). Most participants had at least a high school level
of education, with a higher percentage of participants with
college/university education in the modern urban group than
the others (p < 0.01). The mean distance of the markets from
the participant’s residence was 2.9 km. Consumers from rural
markets often travel further than consumers in urban areas
(ANOVA, p < 0.01).

Consumer’'s knowledge of pork safety
hazards and constraints

Microbes were identified as the most common hazard
that can make consumers sick related to eating pork or pork
products, followed by chemical hazards and physical hazards

TABLE 1 General information on 225 pork consumers interviewed at three retail types in Northern Vietnam in 2019.

Information Modern urban Traditional urban Traditional rural Total
n % n % n % n %
Age group (n = 223)
18-25 21 29.6° 3 3.9° 0 0.0 24 10.8
26-35 30 42.3° 12 15.8° 14 18.4° 56 25.1
36-45 11 15.5 11 14,5 19 25.0° 41 18.4
46-55 3 4.2° 20 26.3° 19 25.0 42 18.8
>56 6 8.5 30 39.5° 24 31.6° 60 26.9
Gender (n = 225)
Male 23 31.5° 5 6.6 13 17.130 41 18.2
Female 50 68.5% 71 93.4> 63 82,940 184 81.8
Education (n = 225)
Primary school or less 0 0.0° 6 7.9° 8 10.5° 14 6.2
Secondary school 3 417 23 30.3° 30 39.5° 56 24.9
High school 26 35.6" 35 46.1° 33 43.4% 94 418
Colleges/university or higher 44 60.3° 12 15.8° 5 6.6" 61 27.1
Distance to market (n = 201)* Mean = SD
2.0 33 1.7° 46 5.1% 3.3 29 6.1

abDifference superscripts indicate statistically significance at p < 0.01, * using t-test. SD, standard deviation.
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TABLE 2 Perception of hazards associated with pork, main problems with access to buying pork and its reasons reported by pork consumers at

three retail types in Northern Vietnam in 2019.

Modern urban

n %
Hazards associated with pork (n = 225)
Microbes 49 67.1
Chemical 36 49.3
Physical 4 5.5
Don’t know 8 11.0%°
Difficulty accessing pork to buy during last month (n = 224)
Yes 45 61.6°
No 27 37.0
Missing 1 1.4
Main problem with access to buying pork (n = 166)
High price 42 93.3
Concern about disease in pigs 3 6.7
No pork in market 0 0.0
Market where pork is sold is too far from home 0 0.0
Reasons for the main problem (n = 166)
African Swine Fever (ASF)/Pig diseases 32 71.1
Low income 7 15.6
Increase in export to China 10 2222
Lack of pork retailers 6 13.3*
Insufficient pigs/pork supply to meet demand 3 6.7
Other (specify) 0 0.0
Don’t know 4 8.9

Traditional urban Traditional rural Overall

n % n % n %
48 63.2 49 64.5 146 522
31 40.8 28 36.8 95 33.8
2 2.6 3 3.9 9 32
16 21.1% 5 6.6° 29 10.4
62 81.6" 59 77.6%° 166 73.8
14 18.4 17 224 58 25.8
0 0 0 0 1 0.4
59 95.2 49 83.1 150 90.4
2 32 9 15.3 14 8.4
1 1.6 0 0.0 1 0.6
0 0.0 1 1.7 1 0.6
48 77.4 37 62.7 117 70.5
14 226 15 25.4 36 21.7
9 14.5%b 3 5.1 22 13.3
2 3.280 1 1.7° 9 5.4
2 32 4 6.8 9 5.4
2 32 1 1.7 3 1.8
9 14.5 2 3.4 15 9.0

abDifference in proportion between groups statistically significant at p < 0.05 when superscripts differ.

(Table 2). There was no significant difference of these hazards
among the 3 retail types. However, more of the participants from
the traditional urban markets did not know what type of hazard
could cause illness related to eating pork than at the traditional
rural markets with 21.1 and 6.6%, respectively (p < 0.01).

Regarding the question asking respondents whether they
had any difficulty accessing pork to buy during the last month,
73.8% (166/225) of them reported that they had, with a
higher proportion reporting difficulty from the traditional urban
market (81.6%, 62/76) than traditional rural (77.6%, 59/76) and
modern urban markets (61.6%, 45/73) (p < 0.01). Among the
listed difficult problems with accessing pork, high price was
the most reported one (150/166, 90.4%), and this percentage
was similar among all market types. Another reported problem
was the concern of consumers about disease in the pigs (8.4%,
14/166, Table 2). Respondents then were asked for the most
common reason leading to the high price problem. It is
revealed that the African swine fever (ASF) outbreak was the
most frequently reported reason (117/166, 70.5%), followed by
reduced/low income (21.7%), and an increase in pig export to
China (13.3%). Lack of pork retailers and increase in pig export
to China were mentioned more by consumers from modern
markets than traditional rural ones (p < 0.05, Table 2).

Frontiersin Sustainable Food Systems 05

In addition to inquiring if pork had been difficult to access,
consumers were asked if they were worried about the safety
of eating the pork that they purchased in the last month. To
which, 71.1% (160/225) of consumers answered yes. Consumers
in traditional rural markets (82.9%, 63/76) were more likely to
worry about the safety of purchased pork than those in modern
urban markets (58.9%, 43/73) (p < 0.01).

Consumer’s knowledge and attitude on
food safety risk and trust of different
retail types

Consumers were asked to rank different risks, included
smoking cigarette, riding motorbike without helmet, chemicals
in food, microbial contamination in food, alcohol abuse and air
pollution, which are common factors in the Vietnamese context
to compare their perception about the risks to their health (on
a scale from 1-being less, to 10-being the most harmful to their
health). Overall, microbial contamination of food and alcohol
abuse were of less concern compared to chemicals in foods and
smoking cigarettes by all groups (p < 0.05), with no significant
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FIGURE 2
Ranking of different risks to their health on a scale from 1 to 10
(10 being the most harmful to their health) by pork consumers
at three retail types in Northern Vietnam in 2019 (n = 225).

difference between retail types (Figure 2). Consumers were also
asked to rank issues that worry them about eating pork or
pork products from the most to the least source of worry. Pig
diseases/ASF was in first rank, followed by reports of people
getting sick from eating pork, media reports about unsafe pork
product processing, and media footage of the killing of pigs
to control disease, respectively. This rank order was the same
across the 3 retail types, though notably consumers at traditional
rural markets were more likely to worry about reports of people
getting sick from eating pork than those at traditional urban
markets (p < 0.05, data not shown).

More than 80% of respondents indicated that they consider
whether food is safe or not when deciding where to buy pork.
Consumers had more trust in the safety of pork sourced from
their own pigs, from pigs raised by neighbor/known people and
from modern retail outlets such as supermarkets, boutique shops
and convenience stores. Mobile vendor and street/wet markets
were the least trusted, being significantly lower than all other
sources (p < 0.01) (Figure 3). There was no difference in trust
levels of consumers at the 3 retail types for pork sourced from
their own pigs and from pigs raised by neighbor/known people.
Traditional rural consumers trusted less in the safety of pork in
convenience stores and more in supermarkets compared with
other groups (p < 0.01, chi square). Modern urban consumers
trusted less in traditional markets and street/wet markets, and
more in boutique shops compared with other groups (p < 0.01).
Traditional urban consumers trusted more in street/wet markets
(p < 0.05).

Content and consumer demand of food
safety information
The food safety information that most participants reported

usually hearing about was animal diseases (such as ASF
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most recently), and this was reported by a significantly
higher proportion of consumers at the traditional rural
markets (p < 0.01). Chemical contamination and unknown
origin of food were the second and third most common
types of information received by participants (Figure 4). A
significantly lower percentage of consumers in traditional
rural markets reported hearing about unknown origin of
food and food poisoning compared to urban consumers (p
< 0.01). The survey found that when going to buy pork,
consumers were interested to have information provided
about the specific farm of origin, production/expired dates
and the region that pig came from. The other information
such as cooperative of pig producers, pig raised with/without
antibiotic, breed and age of pig, and slaughterhouse where
the pig was slaughtered were of less interest. Traditional rural
consumers were more interested in information about the
region that pig came from, type of feed fed to pig, age of pig
and slaughterhouse where the pig was slaughtered. Modern
urban consumers were more interested in production/expired
date information.

When consumers were asked what information they would
like to know about food safety in general, the two most common
responses were the origin of food (food traceability information)
and how to choose safe food, being reported respectively by
61.6 and 45.2% of modern urban consumers, 44.7 and 32.9% by
traditional urban consumers, and 39.5 and 44.7% by traditional
rural consumers.

Trust of source on food safety
information by consumers

In general, professionals (medical staff, veterinarian, food
safety staff) and television were the most trusted sources for
information on food safety while social media and famous
person were the least reliable (Figure 5), being similar among
consumers across the 3 retail types. From a list of channel
options by which to receive food safety information, the
two most common options chosen by consumers from all
three groups were television and mobile phone, with 75 and
31.1% respectively. The third most common option chosen
by urban consumers (both modern and traditional ones) was
online newspaper (41.1 and 21.1%), while consumers from
traditional rural markets prefer community meetings for the
distribution of information (19.7%). The option of community
meetings was less mentioned by modern urban consumers
than other groups (chi square, p < 0.01). Compared to
the other two groups, modern urban consumers mentioned
more about the options of receiving food safety information
through phone and news sites, and much less about the
option of community meetings (chi square, p < 0.01). On
the other hand, traditional urban consumers reported a
higher preference to receive information via radio (22.4%)
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Northern Vietnam in 2019 (n = 220).

Trust of pork sources in relation to pork safety by pork consumers from traditional rural, traditional urban and modern urban markets in
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Vietnam in 2019 (n = 225).
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than the modern urban and traditional rural groups (1.4
and 3.9%, respectively) (chi square, p < 0.01). Consumers
were then asked how often they would like to receive food
safety information and across both the urban and rural
markets, consumers said that they would like to receive
food safety information daily or weekly, with 67.1 and
23.1% respectively.
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Perception of consumer about animal
welfare

The survey found that 84.3% (188/223) of participants had
not heard of the term “animal welfare.” Of the 35 participants
that had heard the term, more than half (51.4%) were modern
urban consumers, 25.7% were traditional urban and 22.9% were
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Trust among pork consumers of different information sources in relation to food safety information in Northern Vietnam in 2019 (n = 222).

traditional rural (statistically different between modern urban
and traditional rural consumers, p<0.05). When participants
were asked how pigs should be kept on the farm, the majority
agreed that pigs should be kept in good hygienic conditions
(175/218, 72.5%). In addition, 27.6% (62/218) thought the pigs
should have enough space to move around and exhibit natural
behavior such as nesting behavior for pregnant sows before
giving birth (43/218, 19.1%). Less people were concerned that
pigs be able to run around (17/218, 7.8%), of which the number
was significantly higher among consumers from traditional rural
markets (p<0.01). A small portion of consumers reported that
pigs only need space to lay down (12/218, 5.5%).

In relation to slaughter, 43.7% (97/222) of participants said
that they did not know how pigs should be slaughtered in terms
of animal welfare. However, 34.2% of respondents said that
pigs should be slaughtered with the least amount of suffering
possible and for 40.2% (89/221) less suffering during slaughter
was thought to improve the quality of pork, with this stated by
a significantly higher proportion of consumers from traditional
rural markets (p=0.01, data not shown).

Discussion

In general, consumers were concerned about the quality and
safety of food, especially pork in this study. Similarly, a survey
of food shoppers in rural and urban areas of Hanoi found that
95% of respondents expressed concern about the safety of food
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(Ha et al,, 2021). These findings are further evidence of the
growing public concern about food safety in Vietnam, indicated
in previous studies (Nguyen-Viet et al., 2017; Unger, 2020).
However, there were gaps in knowledge and perception
of consumers regarding pork safety and these varied between
retail types. Microbial contamination was identified as the most
common hazard that can make consumers sick, but participants
were less concerned about the health impact to consumers
of microbial hazards compared to chemicals in food and/or
smoking cigarettes. This finding aligns with previous literature
in both developed countries and Vietnam (Kher, 2013; Ha
et al, 2019). It can be explained at least in part by the fact
that gastrointestinal illness is common, everyone experiences
it at some time, and most episodes resolve quickly without
hospitalization, thus it is highly under reported (American
Society for Microbiology, 2002). On the other hand, chemical
hazards are less common but attract more media attention due to
more serious health consequences (such as cancer) (Kher, 2013;
Nguyen-Viet et al., 2017). In contrast to public perception, a
recent study that assessed chemicals in 190 fresh pork samples
(pooled in 18 samples) in two provinces of Vietnam found
that arsenic, lead and cadmium were lower than the allowable
level (Tuyet-Hanh et al.,, 2017), while another study collected
671 pork samples from different retail channels in Northern
Vietnam found 58.1% of pork samples was contaminated with
Salmonella and only 6.2% pork samples fulfilled the Vietnamese
standard requirement for total bacteria count (Ngo et al,
2021). In addition, according to the food safety report from
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General Statistics Office of Vietnam, from 2010 to 2020, the
cause of foodborne outbreaks related to microbial and chemical
hazards recorded were 38.7 and 4.2%, respectively (GSO, 2020).
Therefore, more concrete evidence of chemical contamination
and its health effect would be helpful to confirm the safety
of pork in Vietnam. Such evidence could be used to shift
consumers’ focus to microbial contamination.

Additionally, significantly more of the participants from the
traditional urban markets were unsure of what might make them
sick in regard to eating pork than those from the traditional
rural markets. A recent study found that urban consumers
tend to have greater risk perceptions compared to consumers
from rural areas because urban consumers were more aware
of food safety concerns (Ha et al, 2021). As knowledge of
potential food hazards are generally lower in areas where levels
of educational attainment are low and we would generally expect
that due to the rural-urban gap, rural populations would have
lower levels of education (Hoffmann et al.,, 2019). The levels
of educational attainment among participants were fairly equal
between traditional urban and traditional rural markets. In this
case, the higher perception among rural consumers compared to
urban consumers could depend on more frequent dissemination
of pork safety information at traditional rural markets. As
a result, consumers in traditional rural markets were more
worried about the safety of purchased pork and reports of people
getting sick from eating pork.

The survey found that almost all participants had found it
difficult to access pork in the last month (November-December
2019). The problem of accessing pork to buy was reported
more by consumers at the traditional urban markets, which are
supplied by smallholder farms, the sector in which most ASF
outbreaks occurred due to a lack of capacity and biosecurity
resources to prevent the disease (USDA, 2019). Government
imposed restriction on the movement of live pigs and pig
carcasses between provinces limited the source of pork for
consumers in urban areas (MARD, 2018). These results were
expected as following the 2019 ASF outbreak in Vietnam more
than 5.9 million pigs were either culled or died from the disease
despite significant government efforts to control the disease
(Ngoc Que, 2020). Furthermore, during this time, the demand
for live pig export from Vietnam to China increased (Bui and
Gilleski, 2020). The higher demand and lack of pigs in the supply
chain led to a substantial price increase for pork, and this is
reflected by 90.4% of consumers in this survey reporting high
prices as the main reason for difficulty with the purchase of pork.

Our findings indicated that pig diseases/ASF was a top
concern of consumers when eating pork or pork products,
concern likely influenced by mass media reporting about ASF
which included in some instances disgusting images of culled
pigs (no inspection, no control of carcass/infected pigs). From
early in the ASF outbreak, many consumers changed their
consumption behaviors and diets to select chicken, beef or fish
instead of pork, although no evidence of human health risk
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from ASF was reported (USDA, 2019). In the present study,
information about getting sick from eating pork was also ranked
as a second concern by respondents. The vast majority of
consumers also stated that they were worried about the safety
of the pork that they were able to purchase in the last month.
Once fears settled and risk in relation to ASF was clearly clarified,
the demand for pork rose again, however many consumers still
remain hesitant to re-introduce pork to their diets (USDA, 2019;
Nguyen-Thi, 2021).

Risk communication allows authorities and experts to
listen to and address people’s concerns and needs so that
the advice they provide is relevant, trusted and acceptable.
Microbial contamination can be prevented and addressed by
the application of sanitary measures throughout the production
chain. This study suggested a need for proper and timely
knowledge translation from experts to consumers with strong
support from the authorities, in order to avoid misdirection
of perceptions about risks that various hazards in food pose
to consumers’ health. This survey revealed consumer demand
for information on food safety and pork safety specifically, and
the most suitable communication channels and time interval by
which to provide this. Food safety information points demanded
by all groups included the origin of food (food traceability
information) and how to choose safe food. Knowing consumer
preference for pork labeling and traceability information gives
insight into what value consumers place on certain areas
of food safety and may aid in the formation of better risk
communication strategies. Across both consumer groups, the
majority rated pigs they raised themselves as their most trusted
source of pork, followed by neighbor/known person producing
pig or pork product. These results agree with previous literature
which found that consumers felt more assured of the safety of
pork that they themselves had produced or pork that had been
produced by someone they personally knew and trusted (Ha
et al,, 2019). It was also consistent with their demands on pork
safety information about the specific farm of origin, region that
pig came from, and type of feeds given to pigs.

It is confirmed that the traditional media avenues of
television and professionals working for the government are
more trusted than social media. Rural consumers indicated
that talking in the community/discussion with groups was a
preferred way to receive information, a preference that likely
reflects in part the differences in social constructs between urban
and rural communities. In addition, although internet tools (e.g.,
social media, online newspaper) were quite popular, serious
consideration is needed before application due to differences
in their use by age group and geographic location. Although
the way consumers would like to receive information varies
greatly between the market types, the preference for frequency
of information dissemination was consistent. Most consumers
would like to receive information about food safety every
day. This high demand emphasizes the strength of consumer
concern about food safety, which may in part arise from
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the substantial negative information about hazards related to
food in the media which makes consumers perceive food-
related risks to be more severe than other health-related issues
(Nguyen-Viet et al., 2017).

Animal welfare which ensures animals’ quality of life (both
physical and psychological state) is an increasing concern
worldwide [National Health and Medical Research Council,
2013]. Among consumers in developed countries, there is a
high demand for animal products with declaration of animal
welfare status (European Commission, 2005; Bozzo, 2019) but
consumers from developing countries are as yet less engaged.
It is important to gauge what the consumer understanding of
animal welfare is and whether or not they care about it as
consumer demand for better animal welfare could cause changes
to the ways in which animals are managed in Asia, as it has
in Europe for example (Sinclair et al., 2019). Pig management
and slaughter are important not only from an animal welfare
perspective, but also from a food safety perspective. In the
present study, while few participants had heard of animal
welfare, 72.5% of interview consumers stated that the pigs
should be kept in good hygienic conditions, and 27.6% thought
that pigs should have enough space to move around and lie
down in their pens, and that pigs should be slaughtered with
the least possible suffering. This perspective provides evidence
of concern about pig welfare among consumers although they
lack knowledge about the concept of animal welfare, and
formalization of these concerns could be used to help demand
changes in pig management practices along the pork value chain.
A greater concern for pig welfare among rural consumers than
urban consumers may be due to a more experience with the
management and slaughter of livestock among rural consumers
than urban consumers. Recent animal husbandry and veterinary
laws of Vietnam have included consideration of animal welfare
with the aim moving forward to align the development of the
livestock sector and consumer’s demand (National Assembly,
2015; National Assembly., 2018). Therefore, stronger future
consumer demand in relation to animal welfare may lead to
changes in pig management and slaughter practices in Vietnam.

This study had some limitations. First, the questionnaire was
kept as short and concise as possible to maximize questionnaire
completion. This meant other topics related to food safety,
trusted information sources and animal welfare were not able
to be covered, and as such further studies are needed. Second,
it was obvious that some consumers, particularly consumers
at the urban markets, were in a hurry and wanted to rush
through the survey toward the end. This could have reduced
the accuracy of the results and may partly explain the higher
proportion of “don’t know” responses from urban consumers
compared to rural consumers. Lastly, there was fewer male
participants as females are mainly responsible for purchasing
food from markets. Therefore, the survey results may not reflect
food safety knowledge and perceptions among Vietnamese men
who eat pork.
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Conclusions

This study assessed the food safety knowledge, needed and
trusted information regarding pork and risk communication
of consumers in Northern Vietnam. It highlighted some food
safety knowledge gaps between current research findings
and consumer knowledge. Our study has also identified
differences among traditional and modern markets in
regard to the information consumers would like to know
about their pork and how to best get that information to
them. But more importantly, this study showed that all
consumers had strong concerns about the safety of the pork
they eat. Promoting risk communication helps to develop
law enforcement and disseminate scientific information to
the community, build trust and let people have enough
accurate information to choose, use and control food
safely and profitably. This study informs researchers and
policymakers about channels by which to reach target
consumers, so that risk communicators and managers can
implement better food safety awareness campaigns and
communicate more effectively to consumers. Suggested
educational materials to address gaps for consumers could
be flyers, brochures, and posters provided by professionals
working for the government in community meetings; radio
broadcasts; or food safety channels in TV shows, depending on
consumers characteristics either modern or traditional, urban

or rural settings.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by the Institutional Review Board of Hanoi University
of Public Health Decision number: 110/2018/YTCC-HD3. The
patients/participants provided their written informed consent to
participate in this study.

Author contributions

J-AT, FU, SD-X, and HN-V conceptualized and designed
the study. TT-H, SL, JD, LN-T, and HN conducted the field
work, translated the raw data, performed the data processing,
and validation. TT-H, SD-X, and J-AT analyzed the data and
prepared the draft manuscript. J-AT, HN-V, FU, SL, JD, LN-T,
and HN reviewed and edited the manuscript. All authors have
read and approved the final manuscript.

frontiersin.org


https://doi.org/10.3389/fsufs.2022.1063927
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Le et al.

Funding

This study was a part of the SafePORK project funded by
the Australian Centre for International Agricultural Research
(ACIAR, Grant number LPS/2016/143), the CGIAR Research
Program on Agriculture for Nutrition and Health (A4NH), and
for the veterinary student placement by the ACIAR project and
the Sydney School of Veterinary Science Research and Enquiry
2020 fund. This study was partly supported by the CGIAR
Initiative One Health -Protecting human health through a One
Health approach and is supported by contributors to the CGIAR
Trust Fund (https://www.cgiar.org/funders/).

Acknowledgments

We would like to thank local partners in the study provinces
of Hanoi and Hoa Binh. We express our appreciated to the field

References

American Society for Microbiology (2002). Resolving the Global Burden of
Gastrointestinal Illness: A Call to Action: This report is based on a colloquium,
“The Global Burden of Infectious Diseases Through the Gastrointestinal Tract: A
Critical Scientific Assessment of Exposure.” Washington, DC; Galway: American
Academy of Microbiology. Available online at: https://www.ncbi.nlm.nih.gov/
books/NBK561281/ (accessed January 16, 2022).

Bozzo, G., et al. (2019). Consumer attitudes towards animal welfare and their
willingness to pay. Vet. Ital. 55, 289-297. doi: 10.12834/VetIt.1209.6739.4

Bui, N., and Gilleski, S. (2020). GAIN Report Number: VM2020-0032 - Vietnam
African Swine Fever Update. Approved By: Robert Hanson. Hanoi: USDA.

Chau, H. (2020). Scarcity Sends Vietnam Pork Prices to 20-Year High, VN
Express. Available online at: https://e.vnexpress.net/news/business/industries/
scarcity-sends- vietnam- pork- prices- to- 20- year- high-4103700.html#:~:text=
Pork%20prices%20hit%20a%2020,all%20localities%20in%20the%20country
(accessed January 16, 2022).

Codex Alimentarius Commission. (2019). “Section IV: risk analysis,” in
Procedural Manual. 27th ed. (Rome) 254.

Cohen, E., Reichel, A., and Schwartz, Z. (2001). On the efficacy of
an in-house food sanitation training program: statistical measurements and
practical conclusions. J. Hosp. Tour. Res. 25, 5-16. doi: 10.1177/10963480010250
0102

DAH (2019). ASF Situation in Vietnam. Hanoi, Vietnam: Epidemiology Division,
Department of Animal Health.

Dang-Xuan, S., Nguyen-Viet, H., Meeyam, T., Fries, R., Nguyen-Thanh, H.,
Pham-Duc, P., et al. (2016). Food safety perceptions and practices among
smallholder pork value chain actors in Hung Yen Province, Vietnam. J. Food Prot.
79, 1490-1497. doi: 10.4315/0362-028X.JFP-15-402

European Commission (2005). European Survey Reveals Consumers Willing to
Pay More for Better Animal Welfare. Available online at: https://www.aquafeed.
com/newsroom/reports/eu-survey-reveals- consumers-w...welfare/ (accessed
September 25, 2022).

GSO (2020). Food Poisoning Situation, General Statistics Office of Vietnam.
Available online at: https://www.gso.gov.vn/du-lieu-va-so-lieu- thong-ke/2020/
12/infographic- tinh-hinh- ngo-doc- thuc- pham- thang-11-va- 11- thang-nam-
2020/ (accessed November 08, 2022).

Ha, T. M. Shakur, S., and Pham Do, K. H. (2019). Consumer
concern about food safety in Hanoi, Vietnam. Food Cont. 98, 238-244.
doi: 10.1016/j.foodcont.2018.11.031

Frontiers in Sustainable Food Systems

11

10.3389/fsufs.2022.1063927

support of Ms. Mac Thi Cong Ly (CENPHER-HUPH), and Mrs.
Dinh Khanh Thuy (NIAS).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Ha, T. M., Shakur, S., and Pham Do, K. H. (2021). Food risk in consumers’ eye
and their consumption responses: evidence from Hanoi survey. J. Asian Bus. Econ.
Stud. 28, 86-100. doi: 10.1108/JABES-12-2019-0126

Hanoi Portal (2019). Gross Domestic Product in the City in 2019, Ha Noi
Department of Information and Communications. Available online at: https://
hanoi.gov.vn/tintuc_sukien/-/hn/ZVOm7e3VDMRM/7320/2833007/6/tong-
san-pham-tren-ia-ban- thanh- pho-nam-2019- tang- cao- nhat-trong-4-nam-
gan-ay.html;jsessionid=-0AXTIqnq3- A+1]Jrl-broeYC.app2 (accessed November
08, 2022).

Havelaar, A. H., Kirk, M. D., Torgerson, P. R., Gibb, H. J., Hald, T., Lake,
R. J., et al. (2015). World Health Organization global estimates and regional
comparisons of the burden of foodborne disease in 2010. PLoS Med. 12:¢1001923
doi: 10.1371/journal.pmed.1001923

Hoa Binh statistic office. (2019). Hoa Binh Stastitical Yearbook. Statistical
Publishing House. Available online at: https://thongkehoabinh.gso.gov.vn/
NienGiam/niengiam2019/niengiam2019.html (accessed September 25, 2022).

Hoffmann, V., Moser, C., and Saak, A. (2019). Food safety in low and middle-
income countries: the evidence through an economic lens. World Dev. 123, 104611.
doi: 10.1016/j.worlddev.2019.104611

Kassa, H., Silverman, G. S., and Baroudi, K. (2010). Effect of a manager training
and certification program on food safety and hygiene in food service operations.
Environ. Health Insights. 4, 13-20. doi: 10.4137/EHI.S4717

Kher, S. V., De Jonge, J., Wentholt, M. T., Deliza, R., de Andrade, J. C., Cnossen,
H.J., etal. (2013). Consumer perceptions of risks of chemical and microbiological
contaminants associated with food chains: a cross-national study. Int. J. Consum.
Stud. 37, 73-83. doi: 10.1111/j.1470-6431.2011.01054.x

Lapar, L., and Toan, N. N. (2010). Demand for pork by Vietnamese consumers:
Implications for pro-poor livestock policy and development agenda in Vietnam.
Improving the Competitiveness of Pig Producers in Vietnam Project Brief 1.
Nairobi: ILRL Available online at: https://www.ilri.org/publications/demand-
pork-vietnamese- consumers-implications- pro- poor-livestock- policy-and-
development (accessed January 16, 2022).

MARD (2018). Decision on Emergency Response Plan for African Swine Fever,
Ministry of Agriculture and Rural Development. Vietnam. Available online
at:  https://thuvienphapluat.vn/van-ban/Linh-vuc-khac/Quyet-dinh-4527-QD-
BNN-TY-2018-Ke-hoach-ung- pho-khan-cap-voi- Dich-ta-lon- Chau- Phi-
401831.aspx (accessed September 25, 2022).

Microsoft Corporation (2018). Microsoft Excel. Retrieved from: https://office.
microsoft.com/excel

frontiersin.org


https://doi.org/10.3389/fsufs.2022.1063927
https://www.cgiar.org/funders/
https://www.ncbi.nlm.nih.gov/books/NBK561281/
https://www.ncbi.nlm.nih.gov/books/NBK561281/
https://doi.org/10.12834/VetIt.1209.6739.4
https://e.vnexpress.net/news/business/industries/scarcity-sends-vietnam-pork-prices-to-20-year-high-4103700.html#:~:text=Pork%20prices%20hit%20a%2020,all%20localities%20in%20the%20country
https://e.vnexpress.net/news/business/industries/scarcity-sends-vietnam-pork-prices-to-20-year-high-4103700.html#:~:text=Pork%20prices%20hit%20a%2020,all%20localities%20in%20the%20country
https://e.vnexpress.net/news/business/industries/scarcity-sends-vietnam-pork-prices-to-20-year-high-4103700.html#:~:text=Pork%20prices%20hit%20a%2020,all%20localities%20in%20the%20country
https://doi.org/10.1177/109634800102500102
https://doi.org/10.4315/0362-028X.JFP-15-402
https://www.aquafeed.com/newsroom/reports/eu-survey-reveals-consumers-w...welfare/
https://www.aquafeed.com/newsroom/reports/eu-survey-reveals-consumers-w...welfare/
https://www.gso.gov.vn/du-lieu-va-so-lieu-thong-ke/2020/12/infographic-tinh-hinh-ngo-doc-thuc-pham-thang-11-va-11-thang-nam-2020/
https://www.gso.gov.vn/du-lieu-va-so-lieu-thong-ke/2020/12/infographic-tinh-hinh-ngo-doc-thuc-pham-thang-11-va-11-thang-nam-2020/
https://www.gso.gov.vn/du-lieu-va-so-lieu-thong-ke/2020/12/infographic-tinh-hinh-ngo-doc-thuc-pham-thang-11-va-11-thang-nam-2020/
https://doi.org/10.1016/j.foodcont.2018.11.031
https://doi.org/10.1108/JABES-12-2019-0126
https://hanoi.gov.vn/tintuc_sukien/-/hn/ZVOm7e3VDMRM/7320/2833007/6/tong-san-pham-tren-ia-ban-thanh-pho-nam-2019-tang-cao-nhat-trong-4-nam-gan-ay.html;jsessionid=-0AXTIqnq3-A+1JrI-broeYC.app2
https://hanoi.gov.vn/tintuc_sukien/-/hn/ZVOm7e3VDMRM/7320/2833007/6/tong-san-pham-tren-ia-ban-thanh-pho-nam-2019-tang-cao-nhat-trong-4-nam-gan-ay.html;jsessionid=-0AXTIqnq3-A+1JrI-broeYC.app2
https://hanoi.gov.vn/tintuc_sukien/-/hn/ZVOm7e3VDMRM/7320/2833007/6/tong-san-pham-tren-ia-ban-thanh-pho-nam-2019-tang-cao-nhat-trong-4-nam-gan-ay.html;jsessionid=-0AXTIqnq3-A+1JrI-broeYC.app2
https://hanoi.gov.vn/tintuc_sukien/-/hn/ZVOm7e3VDMRM/7320/2833007/6/tong-san-pham-tren-ia-ban-thanh-pho-nam-2019-tang-cao-nhat-trong-4-nam-gan-ay.html;jsessionid=-0AXTIqnq3-A+1JrI-broeYC.app2
https://doi.org/10.1371/journal.pmed.1001923
https://thongkehoabinh.gso.gov.vn/NienGiam/niengiam2019/niengiam2019.html
https://thongkehoabinh.gso.gov.vn/NienGiam/niengiam2019/niengiam2019.html
https://doi.org/10.1016/j.worlddev.2019.104611
https://doi.org/10.4137/EHI.S4717
https://doi.org/10.1111/j.1470-6431.2011.01054.x
https://www.ilri.org/publications/demand-pork-vietnamese-consumers-implications-pro-poor-livestock-policy-and-development
https://www.ilri.org/publications/demand-pork-vietnamese-consumers-implications-pro-poor-livestock-policy-and-development
https://www.ilri.org/publications/demand-pork-vietnamese-consumers-implications-pro-poor-livestock-policy-and-development
https://thuvienphapluat.vn/van-ban/Linh-vuc-khac/Quyet-dinh-4527-QD-BNN-TY-2018-Ke-hoach-ung-pho-khan-cap-voi-Dich-ta-lon-Chau-Phi-401831.aspx
https://thuvienphapluat.vn/van-ban/Linh-vuc-khac/Quyet-dinh-4527-QD-BNN-TY-2018-Ke-hoach-ung-pho-khan-cap-voi-Dich-ta-lon-Chau-Phi-401831.aspx
https://thuvienphapluat.vn/van-ban/Linh-vuc-khac/Quyet-dinh-4527-QD-BNN-TY-2018-Ke-hoach-ung-pho-khan-cap-voi-Dich-ta-lon-Chau-Phi-401831.aspx
https://office.microsoft.com/excel
https://office.microsoft.com/excel
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Le et al.

National Assembly (2015). Veterinary Law, No. 79/2015/QH13. Hanoi, Vietnam:
Vietnam National Assembly.

National Assembly. (2018). Animal Husbandry Law, No.32/2018/QHI14.
Hanoi, Vietnam: Vietnam National Assembly.

National Health and Medical Research Council. (2013). Australian Code for the
Care and Use of Animals for Scientific Purposes, 8th Edn. Canberra, ACT: National
Health and Medical Research Council.

Nga, N. T. D,, Huyen, N. T. T, Hung, P. V., Ha, D. N,, Long, T. V., Be. D. T,,
et al. (2015). “Household pork consumption behaviour in Vietnam: Implications
for pro-smallholder pig value chain upgrading”, in Tropentag 16-18 September
2015, Conference on International Research on Food Security, Natural Resource
Management and Rural Development. Berlin, Germany. Available online at: http://
www.tropentag.de/2015/abstracts/full/798.pdf

Nga, N. T. D, Ninh, H. N, Hung, P. V., and Lapar, M. L. (2014). Smallholder
Pig Value Chain Development in Vietnam: Situation Analysis and Trends. Available
online at: https://hdl.handle.net/10568/53935 (accessed January 16, 2022).

Ngo, H. H. T., Nguyen-Thanh, L., Pham-Duc, P., Dang-Xuan, S., Le-Thi, H,,
Denis-Robichaud, J., et al. (2021). Microbial contamination and associated risk
factors in retailed pork from key value chains in Northern Vietnam. Int. J. Food
Microbiol. 346. doi: 10.1016/j.ijffoodmicro.2021.109163

Ngoc Que, N, et al. (2020). Economic impacts of African swine fever in Vietnam.
Available online at: https://hdl.handlenet/10568/110698 (accessed September
25,2022).

Nguyen-Thi, T., Pham-Thi-Ngoc, L., Nguyen-Ngoc, Q., Dang-Xuan, S., Lee,
H. S., Nguyen-Viet H., et al. (2021). An Assessment of the economic impacts
of the 2019 African swine fever outbreaks in Vietnam. Front. Vet. Sci. 8, 1-14.
doi: 10.3389/fvets.2021.686038

Nguyen-Viet, H., Tuyet-Hanh, T. T, Unger, F., Dang-Xuan, S., and
Grace, D. (2017). Food safety in Vietnam: Where we are at and what
we can learn from international experiences. Infect. Dis. Poverty 6, 1-6.
doi: 10.1186/540249-017-0249-7

OECD (2022). Meat Consumption (Indicator). doi: 10.1787/fa290fd0-en

R Core Team (2018). R: A language and environment for statistical computing.
R Foundation for Statistical Computing, Vienna. Retrieved from: http://www.R-
project.org/

Frontiersin Sustainable Food Systems

12

10.3389/fsufs.2022.1063927

Roberts, K. R., Barrett, B. B., Howells, A. D., Shanklin, C. W., Pilling, V. K,,
Brannon, L. A. (2008). Food safety training and foodservice employees’ Knowledge
and Behavior. Food Saf. Train. Foodserv. Emp. 28, 252-260.

Ruengjirachuporn, N., et al. (2017). The Vietnam Swine Market: A Bumpy
Road Ahead. Available online at: https://www.ipsos.com/sites/default/files/ct/
publication/documents/2017-09/The- Vietnam- Swine- Market.pdf (accessed
September 25, 2022).

Sinclair, M., Fryer, C., and Phillips, C. J. C. (2019). The benefits of improving
animal welfare from the perspective of livestock stakeholders across Asia. Animals.
9:123. doi: 10.3390/ani9040123

The World Bank. (2016). Vietnam Food Safety Risks Managements. Challenges
and Opportunities. Hanoi, Vietnam: Knowledge Division, The World Bank.

Tuyet-Hanh, T. T., Sinh, D. X, Phuc, P. D.,, Ngan, T. T., Van Tuat, C,
Grace, D., et al. (2017). Exposure assessment of chemical hazards in pork meat,
liver, and kidney, and health impact implication in Hung Yen and Nghe An
provinces, Vietnam. Int. J. Public Health. 62, 75-82. doi: 10.1007/s00038-016-
0912-y

Unger, F., et al. (2020). SafePORK: Market-based Approaches to Improving
the Safety of Pork in Vietnham. Annual Report 2019. Canberra, Australia:
CGSpace. Available online at: https://cgspace.cgiar.org/handle/10568/110609
(accessed September 25, 2022).

USDA (2017). GAIN Report Number: VM6081 - Vietnam Retail Foods. Hanoi,
Vietnam. Available online at: https://apps.fas.usda.gov/newgainapi/api/report/
downloadreportbyfilename?filename=Retail%20Foods_Hanoi_Vietnam_3-7-
2017.pdf (accessed January 16, 2022).

USDA. (2019). GAIN Report Number: VM9027 - African Swine Fever in
Vietnam. Available online at: https://apps.fas.usda.gov/newgainapi/api/report/
downloadreportbyfilename?filename=AfricanSwineFeverinVietnam_Hanoi_
Vietnam_6-20-2019.pdf (accessed September 25, 2022).

USDA. (2020). Report Number: VM2020-0069 - Vietnam Retail Foods.
Hanoi, Vietnam: USDA.

World Health Organization (2015). WHO Estimates of the Global Burden of
Foodborne Diseases: Foodborne Disease Burden Epidemi-ology Reference Group
2007-2015. Geneva: World Health Organization. Available online at: https://apps.
who.int/iris/handle/10665/199350 (accessed January 16, 2022).

frontiersin.org


https://doi.org/10.3389/fsufs.2022.1063927
http://www.tropentag.de/2015/abstracts/full/798.pdf
http://www.tropentag.de/2015/abstracts/full/798.pdf
https://hdl.handle.net/10568/53935
https://doi.org/10.1016/j.ijfoodmicro.2021.109163
https://hdl.handle.net/10568/110698
https://doi.org/10.3389/fvets.2021.686038
https://doi.org/10.1186/s40249-017-0249-7
https://doi.org/10.1787/fa290fd0-en
http://www.R-project.org/
http://www.R-project.org/
https://www.ipsos.com/sites/default/files/ct/publication/documents/2017-09/The-Vietnam-Swine-Market.pdf
https://www.ipsos.com/sites/default/files/ct/publication/documents/2017-09/The-Vietnam-Swine-Market.pdf
https://doi.org/10.3390/ani9040123
https://doi.org/10.1007/s00038-016-0912-y
https://cgspace.cgiar.org/handle/10568/110609
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Retail%20Foods_Hanoi_Vietnam_3-7-2017.pdf
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Retail%20Foods_Hanoi_Vietnam_3-7-2017.pdf
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Retail%20Foods_Hanoi_Vietnam_3-7-2017.pdf
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=AfricanSwineFeverinVietnam_Hanoi_Vietnam_6-20-2019.pdf
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=AfricanSwineFeverinVietnam_Hanoi_Vietnam_6-20-2019.pdf
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=AfricanSwineFeverinVietnam_Hanoi_Vietnam_6-20-2019.pdf
https://apps.who.int/iris/handle/10665/199350
https://apps.who.int/iris/handle/10665/199350
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

	Food safety knowledge, needed and trusted information of pork consumers in different retail types in Northern Vietnam
	Introduction
	Materials and methods
	Ethical approval
	Study design and area
	Sample size and target groups
	Questionnaire and data collection
	Data management and analysis

	Results
	Demographic information of respondents
	Consumer's knowledge of pork safety hazards and constraints
	Consumer's knowledge and attitude on food safety risk and trust of different retail types 
	Content and consumer demand of food safety information 
	Trust of source on food safety information by consumers 
	Perception of consumer about animal welfare 

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


