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Abstract: Recently, continuing outbreaks of avian influenza in China have not only caused great loss
to the agricultural sector but also brought fear and distrust to consumers, seriously undermining
consumer confidence in chicken products. We investigated consumers’ purchase intentions during
avian influenza outbreaks by examining a regionally representative sample of 330 consumers
in Guangzhou. With respect to 7 kinds of attributes, the ordered logit analysis indicated that
possible health threat and uncertainty of the origin of poultry products may cause concern among
consumers and cause them to avoid purchasing chicken products. Media reports have a great
influence on consumers’ intentions to purchase chicken products during avian influenza outbreaks.
Overall, this study suggests establishing an effective mechanism of public knowledge (of chicken
products’ safety and quality) enhancement, in order to curb misleading media reports during avian
influenza outbreaks.
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1. Introduction

Human food choice is a complex function [1]. Numerous studies have analyzed the influencing
factors affecting consumers’ purchase intentions. A multi-attribute model suggesting that a person’s
attitude towards an object is determined by the sum of beliefs has been widely used in consumer
research [2]. Other experts assumed that people’s life course experience such as ideals, individual
characteristics, resources and so on, mainly affected their choices on food [3]. Theories commonly
applied to the study of food consumption are attitude-behavior models, such as the Theory of Reasoned
Action (TRA) and the Theory of Planned Behavior (TPB), implying that intention is a function of
3 principle determinants—attitude toward the behavior, subjective norm and perceived behavioral
control [4–7]. Previous studies confirmed that these elements are good predictors of consumers’
purchase intentions on foods [8–11]. Besides, food risk is one of the other determinants affecting
people’s purchase intentions [12–14]. Public perceptions of both risks and benefits are crucial [15,16].
With a lack of credible and understandable food safety signals or information, consumers face
uncertainty and incur specific information search costs [17]. Consumers’ food choices are believed to be
greatly influenced by how they judge the available information [18]. Such information is much needed
when deciding whether they should purchase foods [19,20]. Previous findings have also focused on
general consumer confidence, including optimism and pessimism, the effect on consumer trust and
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purchase intentions [21–23]. The existing literature sheds light on a number of key issues and increases
our understanding of purchase intention and its influencing factors toward some important food items,
such as meat, raw milk [24–26], fish and aquaculture products [27–29], genetically modified food or
organic food [30–33] and so on.

In the last few decades, various kinds of animal diseases, such as mad cow disease (Bovine
Spongiform Encephalopathy, BSE), avian influenza and so on, have caused multidimensional economic
impacts, calling for effective policy response [34,35]. What is more, they have made consumers worried
about food safety and quality, which may lead to a reduction of food’s share of the market [36–38].
Some experts found that distrust is negative for the consumption of chicken, and reinforced that
neither risk-perception reducing information nor risk-perception elevating information are in use to
save the decreasing consumption of chicken, possibly because trust in positive information is still
not high in China [39]. Adversely, despite BSE incidents being announced in 2003, statistics showed
that Canadians trust Canada’s Food Inspection Agency, and they did not think anyone in Canada
would become infected. In both 2003 and 2005, Canadian domestic beef consumption increased [40,41].
What consumers perceive and what leads them to behave differently during animal diseases are
worth exploring.

With its advantages of being low in fat and high in protein, chicken products have become more
and more important, and their production and consumption are growing increasingly. According to
the Food and Agriculture Organization (FAO), poultry output was 94.2 million tons in 2013 around the
world. As estimated, poultry production will rise by 120% from 2010 to 2050, and it would replace
pork as the most globally consumed type of meat [42]. China accounts for 15.6% of the global output of
poultry [43]. Therefore, the quality and safety of chicken products in China affects not only the health
and safety of Chinese consumers, but also the chicken products market worldwide. Data from FAO
reveal that, from1985 to 2012, China’s annual consumption growth rate for chicken has surged from just
7.46% to 19%, second only to pork. In 2014, Chinese chicken production amounted to 13080 thousand
tons, accounting for 15.15% of the world’s chicken production. Provinces located in the southern region
of China, such as Guangdong or Jiangsu, have a great number of chicken products in production,
consumption and trade according to the 2011 China Rural Statistical Yearbooks. In 2011, top five cities
of the poultry production are: Shandong (254.5 tons), Guangdong (150.3 tons), Jiangsu (138.9 tons),
Guangxi (128.8 tons), Liaoning (125.2 tons). Currently, for most families, eggs are essential food in daily
meals, especially breakfast. In Guangdong, there is a saying—“No chicken, no feast”—indicating that
consuming chicken products has become a common habit. Nevertheless, avian influenza has brought
great destruction to the poultry industry and heightened public awareness of food safety. In May 22nd,
2013, Juan Lubroth, the Chief Veterinary Officer of FAO, said that the economic impact of H7N9 avian
influenza is stunning, causing the agriculture sector to lose more than $65 billion dollars. China has
suffered a great loss as well. According to the 2004–2013 Chinese Rural Statistical Yearbooks, in 2013,
China’s poultry production growth rate was negative for the first time in ten years, according to the
2004-2013 China Rural Statistical Yearbooks. In 2004 the national poultry production was 13,510,000
tons, in 2010 the number was up to 16,561,000 tons. And in 2011 to 17,088,000 tons, in 2012 to 18,230,000
tons, in 2013 it was just 17,980,000 tons. Meanwhile, data provided by the China Animal Husbandry
Association show that, due to H7N9, China’s poultry industry annual economic losses were up to
1000 billion Yuan during 2013. The destruction has affected more than 40 million poultry farmers,
thousands of enterprises and nearly 1 million people in the industry chain.

While most of the previous research has emphasized the avian influenza virus from pathology
perspective, and the past decades have witnessed a few studies concentrating on evaluating thoroughly
the various economic impacts of animal diseases in other countries [44–46], little attention has been
paid to examining impacts from the perspective of social economic and management of animal diseases
for consumers in China. This paper attempts to focus on purchase intentions toward chicken products
during avian influenza in China, in order to get a better picture of the complex factors involved.
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This paper seeks to assess factors affecting consumers’ purchase intentions toward poultry
products regarding avian influenza. Based on a representative sample of 330 consumers in Guangzhou,
China, our study is designed to explore the influencing factors of their distrust, and outline solutions to
eliminate these concerns regarding avian influenza. We focus specifically on Guangzhou, mainly for the
following 3 reasons. Firstly, as mentioned above, cities located in southern regions have a large amount
of chicken production, consumption and trade, according to the 2011 China Rural Statistical Yearbooks,
in 2011, top five cities of the poultry production are: Shandong (254.5 tons), Guangdong (150.3 tons),
Jiangsu (138.9 tons), Guangxi (128.8 tons), Liaoning (125.2 tons). As the capital city of Guangdong,
Guangzhou should not be overlooked. Secondly, eating live chicken is a habit that formed over a long
time, especially for older people in Guangzhou, implying that the impact of the invasion of avian
influenza for Guangzhou consumers is evident. Thirdly, scientists found that the virus gene isolated
from the H7N9 human case was similar to that of the virus isolated from chicken flocks in the live
poultry market and concluded that it was a direct source of human infection [47]. Poultry production
and sales have led to the spread of H5N1 and other avian influenza viruses [48]. After closing the live
poultry market, the spread of avian influenza has been quickly controlled [49,50]. How government
policies will work in both preventing avian influenza and satisfying consumers is worth exploring.

2. Data and Methods

2.1. Survey Questionnaire

In 2017, a total of 420 questionnaires were distributed to potential chicken purchasers at food
markets and supermarkets in Guangzhou, by the face-to face interview method. As a result,
371 questionnaires were returned, of which 330 were correctly filled out (78.3% response rate).
Data were collected on gender, age, educational level, and household information such as number
of family members and income. In addition, 26 questions were asked about the variables of
household consumption and consumer motivations towards purchase intensions, the subjective
norm, the information perception, the risk perception and the general consumer confidence including
optimism and pessimism. Measurement items were all adopted and developed from established
studies [4–23].

Data were collected on household consumption and consumer motivations. Consumers were
asked how much they would be willing to pay for the iced fresh chicken at that market. Specific questions
were asked about the influence of the policies of the government, media and their friends toward iced
fresh chicken hazards and thus their purchase intention and the influence on their own attitude. Lastly,
consumers were asked about the convenience, brand, package design and safety certificate of these
iced fresh chickens.

Of all valid survey participants, females comprised 62.12% and 29.10% of the 330 respondents
were in the range of 18 to 25 years old, 38.18% aged from 26 to 40, 20.00% aged from 41 to 55, and 12.73%
above 56 years old. In terms of education level, those educated to high school (or secondary) level
were the highest proportion—31.51%—while junior high school was the second largest, accounting for
30.30%. When it comes to household income, the average monthly household income is medium,
and the rate below 7500 Yuan a month accounts for 80.30%. Finally, the number of family members
being 5 or more accounts for 43.03% of the overall sample, followed by 4, accounting for 28.79%.

2.2. Method and Variable Selection

The ordered Probit/Logit model regarding purchase intentions as ordinal variables was selected
as the analytic method. The items were rated on 5-point Likert scales, ranging from ‘disagree strongly’
(1) to ‘agree strongly’ (5). If using the OLS regression method, the data will be handled as cardinal
numbers, assuming that purchase intentions follow a Normal Distribution. Therefore, the selection of
an ordered Probit/logit model is better.
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We not only follow the public risk perception model [11] and the model of consumer confidence
in food safety [21], but also consider the actual situation of consumers. Finally, this paper focuses on
the following 7 attributes affecting consumers’ purchase intentions: (a) Individual basic characteristics,
(b) concerns about the outbreak of avian influenza, (c) attitude toward purchase intentions, (d) subjective
norm, (e) information perception, (f) risk perception, (g) general consumer confidence including
optimism and pessimism (See Table 1). The variables are explained in detail as follows:

Table 1. Variables.

Dimension Code Measurable Variable Dimension

Concerning

CON The degree of concern about avian influenza
FRE Frequency of eating chicken products a week of the family

PRO The proportion of chicken products consumption accounted for total
consumption of meat products in the whole family

Attitude
ATT1

Purchasing chicken products during the outbreak of avian influenza
makes me feel uncomfortable due to the possibility of harming
our health

ATT2 Will reduce purchasing chicken products during the outbreak of
avian influenza

Subject
Norm

SN1 Influence on purchasing chicken products from family or friends

SN2 Influence on purchasing chicken products from media reports about the
public’s behavior

SN3 Influence on purchasing chicken products from government policies

Information
Perception

IP1 Influence from information on chicken products regarding their origins

IP2 Influence from information on chicken products regarding their
nutritional situation

IP3 Influence from information on chicken products regarding their quality

Risk
Perception

RP1 Consumption of chicken products will increase the chance of you
getting sick in the period of avian influenza

RP2 Purchasing chicken products is a risk to a certain extent in the period of
avian influenza

Optimism
OP1 Be optimistic about the quality and safety of chicken products in the

period of avian influenza
OP2 In general, chicken products are safe in the period of avian influenza

Pessimism
PE1 Worry about the safety of chicken products in the period of

avian influenza

PE2 Suspicious about the safety of chicken products in the period of
avian influenza

Purchase
intention PI The degree of purchase intentions toward poultry products

Note: CON refers to Concern. FRE refers to Frequency. PRO refers to Proportion. ATT1 refers to Attitude1 while
ATT2 refers to Attitude2. SN1, SN2 and SN3 refer to Subject Norm1, Subject Norm2 and Subject Norm3 respectively.
IP1, IP2 and IP3 refer to Information Perception1, Information Perception2 and Information Perception3 respectively.
RP1 and RP2 refer to Risk Perception1 and Risk Perception2. OP1 and OP2 refer to Optimism1 and Optimism2.
PE1 and PE2 refer to Pessimism1 and Pessimism2. PI refers to Purchase Intention.

(a) The dimension of individual basic characteristics, including gender, age, education level,
household income and family size. Gender is a dummy variable, namely female = 0, male = 1.

(b) The concerns about the outbreak of avian influenza. This dimension includes frequency
of consuming chicken products in a week, the ratio of chicken product consumption to total meat
consumption in the family and the degree of concern about avian influenza.

(c) Attitude toward purchase intentions. It has been identified as how an individual feels about
performing a behavior, which is determined through beliefs about the consequences when one is
performing a behavior and an evaluation, either positive or negative, of the desirability of these
consequences [5,6].
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(d) Subjective norm. Subjective norm has also been discussed in previous studies. Subjective norm
can be defined as the perception of an individual about how much people one cares about agree or
disagree his/her behavior [5,6,51].

(e) Information perception. A major barrier to food safety procedures in developing countries
may be the level of available knowledge relating to food quality and safety [52,53]. As technology
develops, information may be disorienting, such as contamination and additives of food [54,55].

(f) Risk perception. In past studies, risk perception has also been discussed as an important factor
in consumer confidence in food. Perceived risks are related to both morbidity and mortality, along with
factors such as unfamiliar, uncertain, unknown, uncontrollable, and severe consequences associated
with risk perception [56].

(g) General consumer confidence is identified as to what extent consumers will perceive that food
is generally safe and does not cause any harm to their health or to the environment. It consists of
optimism and pessimism. Optimism indicates that consumers are satisfied about the safety of food
and think that food is generally safe. Pessimism indicates that consumers worry and are suspicious
about the safety of food [22,57].

Due to consumers’ purchase intentions toward poultry products based on an ordinal ranking in
five categories, an ordered logit model is used. For the i-th individual, the model can be written as:

Yi
∗ = Xi

′β+ εi if r j−1 < Yi
∗
≤ r j Where j = 1 to 4, i = 1, 2, . . . , 330 (1)

Ultimately, the establishment of ordinal Logit model is expressed as
P(y = j

∣∣∣x) = 1
1+e−(α+βXi)

, i = 1, 2, . . . 8 (2)

According to the above model, the observed variable Yi arises from Yi
∗ and it assumes five levels

separated by four cut-points as specified below:

Yi = 1 if Yi
∗
≤ r1 (3)

Yi = 2 if r1 < Yi
∗
≤ r2 (4)

Yi = 3 if r2 < Yi
∗
≤ r3 (5)

Yi = 4 if r3 < Yi
∗
≤ r4 (6)

Yi = 5 if r4 < Yi
∗ (7)

where Y is purchase intentions toward poultry products, X1 represents the basic characteristics of
individual dimensions, X2 is the degree of concern on the outbreak of avian influenza, X3 acts as the
attitude, X4 the subjective norm dimension, X5 the information perception X6 risk perception, X7 the
optimism, X8 the pessimism, β = (β0, β1, β2, β3, β4, β5, β6, β7, β8) are variable coefficients to be estimated,
and εis for the random error. 17 measurement variables (See Table 1) were selected for explanatory
variables. Table 2. describes the average scores and standard error of the measured questionnaire items.
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Table 2. Item average scores and standard error values.

Variables Options Average Standard Error

CON 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 4.06 0.88
FRE 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.00 1.66
PRO 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 2.11 0.97
ATT1 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.68 1.38
ATT2 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 4.07 1.24
SN1 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.17 1.35
SN2 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.71 1.25
SN3 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.49 1.38
IP1 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.17 1.35
IP2 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.85 1.23
IP3 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.87 1.25
RP1 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.83 1.37
RP2 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.68 1.24
OP1 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 2.84 1.29
OP2 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 2.81 1.34
PE1 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.59 1.23
PE2 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.60 1.25
PI 1 = disagree strongly, 2 = disagree, 3 = neither, 4 = agree, 5 = agree strongly 3.93 1.19

3. Results and Discussion

On the basis of the results of the regression, Table 3 displays the marginal effects of consumers’
purchase intentions for chicken products, reflecting changes in the independent variable due to the
variable effects of different results of probability. Overall, Pseudo R2 of the equations is 0.24, respectively,
indicating that the model has strong explanatory power. In Table 3, the four categories of cut-points
are also reported. As a rule, cut-points are treated as nuisance parameters necessary for estimation
purposes, but without an intrinsic meaning [58].

Table 3. Estimated results and marginal effects of variables.

Code Estimated Results Marginal Effects

1 2 3 4 5

Personal

GEN 0.130
(0.243)

−0.002
(0.003)

−0.003
(0.006)

−0.021
(0.040)

−0.005
(0.010)

0.031
(0.058)

EDU −0.901
(0.137)

0.001
(0.002)

0.002
(0.004)

0.015
(0.023)

0.003
(0.005)

−0.021
(0.032)

AGE 0.152
(0.135)

−0.002
(0.002)

−0.004
(0.004)

−0.025
(0.022)

−0.005
(0.005)

0.036
(0.032)

INC 0.123
(0.110)

−0.001
(0.001)

−0.003
(0.003)

−0.020
(0.018)

−0.004
(0.004)

0.030
(0.026)

FAM 0.000
(0.117)

−0.000
(0.001)

−0.000
(0.003)

−0.000
(0.019)

−0.000
(0.004)

0.000
(0.028)

Concerning

CON −0.135
(0.117)

0.002
(0.002)

0.004
(0.004)

0.022
(0.023)

0.004
(0.005)

−0.032
(0.033)

FRE 0.061
(0.090)

−0.001
(0.001)

−0.002
(0.002)

−0.010
(0.015)

−0.002
(0.003)

0.014
(0.021)

PER −0.020
(0.153)

0.000
(0.002)

0.001
(0.004)

0.003
(0.025)

0.001
(0.005)

−0.005
(0.036)

Attitude

ATT1 0.260 *
(0.143)

−0.003
(0.002)

−0.007 *
(0.004)

−0.043 *
(0.024)

−0.009
(0.007)

0.062 *
(0.034)

ATT2 0.683 ***
(0.150)

−0.008 **
(0.003)

−0.018 **
(0.006)

−0.113 ***
(0.021)

−0.023 *
(0.013)

0.162 ***
(0.036)
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Table 3. Cont.

Code Estimated Results Marginal Effects

Subject Norm

SN1 −0.188
(0.124)

0.002
(0.002)

0.005
(0.003)

0.031
(0.021)

0.006
(0.005)

−0.044
(0.029)

SN2 0.257 *
(0.150)

−0.003
(0.002)

−0.007
(0.004)

−0.042 *
(0.025)

−0.009
(0.007)

0.061 *
(0.036)

SN3 −0.152
(0.133)

0.002
(0.002)

0.004
(0.004)

0.025
(0.022)

0.005
(0.005)

−0.036
(0.031)

Information Perception

IP1 0.314 **
(0.143)

−0.004 *
(0.002)

−0.001 *
(0.004)

−0.052 *
(0.024)

−0.010
(0.007)

0.074 **
(0.034)

IP2 −0.640
(0.166)

0.001
(0.002)

0.002
(0.004)

0.011
(0.027)

0.002
(0.006)

−0.015
(0.039)

IP3 −0.031
(0.152)

0.000
(0.002)

0.001
(0.004)

0.005
(0.026)

0.001
(0.005)

−0.007
(0.036)

Risk Perception

RP1 0.059
(0.114)

−0.001
(0.002)

−0.002
(0.003)

−0.009
(0.018)

−0.002
(0.004)

0.014
(0.027)

RP2 0.360 *
(0.141)

−0.005 *
(0.003)

−0.010 **
(0.005)

−0.058 **
(0.023)

−0.012
(0.008)

0.086 **
(0.034)

Optimism

OP1 −0.124
(0.129)

0.001
(0.002)

0.003
(0.003)

0.020
(0.021)

0.004
(0.005)

−0.029
(0.031)

OP2 0.019
(0.140)

−0.000
(0.002)

−0.000
(0.004)

−0.003
(0.023)

−0.001
(0.005)

0.004
(0.033)

Pessimism

PE1 0.030 *
(0.171)

−0.004
(0.002)

−0.008
(0.005)

−0.049 *
(0.024)

−0.010
(0.008)

0.070 *
(0.040)

PE2 −0.631 ***
(0.186)

−0.008
(0.003)

−0.017 **
(0.006)

−0.104 ***
(0.032)

−0.021
(0.013)

0.149 ***
(0.044)

Cut-point 1 1.111
Cut-point 2 2.213
Cut-point 3 4.290
Cut-point 4 5.598

Prob > X2 0.0000
Pseudo R2 0.2386

Note: GEN refers to Gender. EDU refers to Education. AGE refers to Age. INC refers to Income while FAM refers to
Family. * Significant at 10%. ** Significant at 5%. *** Significant at 1%.

From the consumers’ attitude perspective, a positive and statistically significant effect is found,
indicating that the more consumers believe purchasing chicken products may pose a threat to their
health, the more they will reduce purchasing chicken products. Based on the estimated marginal effect,
the probability that consumers agree to a reduction in purchasing chicken products increases by 6.2% if
they believe purchasing chicken products may have threatened their health during the period of avian
influenza. In addition, consumers believe that during the period of avian influenza, they will, to some
extent, reduce their purchasing of chicken products. The marginal effect estimates that the probability
of consumers reducing eating chicken products to some extent increases by 1%, consumers agree to a
certain extent that reducing the purchase of chicken products will decrease by 2.3%, and those who
agreed will increase 16.2%. This result may be explained as health consciousness [59], which indicates to
what extent concern is integrated into the daily activities of an individual. Because consumers consider
health as an important parameter while purchasing food, and reveal interest in issues associated with
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food and health [60,61], they will intentionally avoid the purchasing of chicken to prevent the risk
of food disease. A consumer’s choice is influenced by many factors in which health concern has
been given more weight than other factors like concern about the environment and food/diet [32].
Total probability of the five categories of the dependent variable is 1.0. The marginal impacts add up to
0.0, shown in Table 3, because a change in one category probability must be compensated for exactly
by changes in the probabilities of other categories.

In terms of the subjective norm, the influence of media reports on consumers is positively associated
with purchase intentions and significant at the 10% level of significant effect. Marginal effect estimates
showed that the probability that media reports will influence whether consumers should buy chicken
products increases every 1%, consumers agree that a price increase in chicken will see a 6.1% decrease
in sales. This result is in accordance with previous studies [62,63], indicating that because they are out
of reach when assessing food safety before consumption, consumers must rely on information provided
by others, such as the media. However, as time passes, mass media is playing an important role in
both building and undermining consumer confidence. De Jonge, Van Trijp, Renes and Frewer (2010)
addressed that daily media reports, such as newspapers, receive a lot of attention and affect general
consumer confidence significantly [22]. They figured out that, during 2003-2006, avian influenza
dominated newspaper coverage, which is proven to be positively associated with consumer recall of
food safety incidents. The result is consistent with previous studies in that information through mass
media associated with food contamination or outbreaks of animal diseases may cause consumers to
change their preferences for meat consumption [37,64,65].

For consumer attributes relating to information perception, the origin of the chicken products is
essential to consumers. Marginal effects estimates indicate that the probability of a consumer to agree
to a certain extent to reduce the purchase of chicken product increases by 7.4% if consumers view the
origin of chicken products as important. The possible explanation for this may be that avian influenza
is known to be transmitted from wild birds to chicken, suggesting that the safety and cleanliness of the
origin of chicken products is vital to consumers. In this literature, H1N1 was called swine flu at the
beginning, which is a confusing message and misled consumers and caused great uncertainty [66].
Nevertheless, Van Wezemael et al. [34] bserved a conflicting phenomenon that some consumers felt
there is a lack of information about beef safety available, while others seemed to be faced with an
overload of information, which might also increase the difficulties in assessing beef safety [34]. As a
result, the government should arm the public with information which would allow people to make
informed decisions, reducing their exposure to contaminants [27].

From the risk perception perspective, a positive and statistically significant effect is found that,
the more consumers believe purchasing chicken products is a risk to a certain extent in the period of
avian influenza, the more they will reduce their purchase of chicken products. The estimated marginal
effect estimates that the probability that consumers agree to reduce purchasing chicken products
increases 8.6% if they believe purchasing chicken products is a risk to a certain extent during the
period of avian influenza. Consistent with previous studies, perceived risks are an important construct
underpinning purchase intention [12,13].

Pessimism is tested as an influencing factor. A positive and statistically significant effect is found
for ‘Worry about the safety of chicken products in the period of avian influenza’. The marginal effect
estimation results show that, during the period of avian influenza, the probability of consumers
somewhat agreeing to reduce the purchase of chicken products increases 7%, if they feel uneasy.
The sign of ‘Suspicious about the safety of chicken products in the period of avian influenza’ is
positive and significant at the 10% level, with its marginal effect estimation results revealing that,
during the period of avian influenza, the probability of consumers being skeptical increases by 1% and
the probability of consumers agreeing to reduce their purchase of chicken products will increase by
14.9%. These results indicate that, during the period of avian influenza, consumers were less confident,
but were concerned and skeptical about chicken products’ quality and safety.
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4. Conclusions

China’s increasing food safety problem is attracting national attention and awareness [28,67,68],
and concerns over consumers’ health and the quality and nutritional value of food are emerging [69,70].
Based on survey data from 330 consumers in Guangzhou, the overall goal of this study was to
analyze the factors that affect purchase intentions toward chicken products during avian influenza.
According to previous studies, 7 factors such as individual characteristics, concern level, attitude,
subjective norm, information perception, risk perception and general consumer confidence—which
includes optimism and pessimism—are expected to affect the purchase intentions of consumers in
Guangzhou. We analyzed the effect of these factors by using an ordinal Logit model. We found that
possible health threat, media reports, the origin of chicken products, perception of the potential risk
of being infected by avian influenza and pessimism have a statistically significant relationship with
purchase intentions. Among them, consumers’ expectations for the quality and safety of chicken
products significantly affect consumers’ willingness to purchase chicken products. During the avian flu
outbreak period, the more consumers feel that chicken products pose a threat to their health, the lower
their intention to buy chicken products. That is to say, in the context of avian flu, consumers generally
have low levels of trust in the quality of chicken meat. They believe that buying fresh chicken
may pose a health hazard. Therefore, during the avian flu outbreak, due to the high risk of fresh
chicken products and the high threat to health, the uncertainty in the purchase transaction is increased,
and consumers will reduce the purchase of chicken products to a certain extent. Second, the mass
media will influence and change consumers’ willingness to purchase chicken products through the
dissemination of information about, for example, avian flu and animal diseases and food contamination.
In the context of avian flu, relevant information is transmitted to the public by the media, affecting and
changing consumers’ preferences for meat consumption. At the same time, consumer’s information
perception, risk perception and pessimism will affect consumers’ willingness to buy under avian flu.
The effects of the other factors on purchase intentions were not confirmed in our study.

The conclusions of this study provide a reference on consumer preferences for the governments.
First, the government should take the lead and coordinate with all parties to establish a relatively
complete public health system to ensure the stable and healthy development of the poultry meat
products market, from the corresponding infrastructure, institutional arrangements, staff, and the
public in all aspects of the poultry industry. The promotion of publicity and the introduction of relevant
laws and regulations, and so forth.

In detail, in terms of infrastructure, for large farms they should be registered for the record
and regular inspected; for decentralized feeding households, a cooperative function should be run.
More specific, relevant staff is needed to perfect the registration of a regular inspection and to provide free
or preferential treatment of chicken breeding site disinfection, drug treatment, vaccination programs [71].
Besides, laws with punitive measures for selling clinically sick chickens are critical [72]. Rational and
scientific governance of the industry will restore consumers’ willingness to purchase and consumer
confidence in the context of avian flu. At the same time, the government should develop the chilled
chicken industry according to local conditions and guide consumers to purchase with changes in the
consumption habits of live chickens. Changes will help reduce the risk of avian flu transmission and
increase consumers’ willingness to purchase chicken products in the context of avian flu.

5. Implications

Moreover, we suggest that in order to reduce the general public’s scares and worries, it is
important to provide precise information through public media should not either be insufficient or
overloaded [34]. At present, the dissemination of online public opinion on food safety has resulted
in very serious problems, which may have adverse impacts [11]. Therefore, it is also important to
promote basic knowledge of chicken products safety and quality among consumers and enhance the
public knowledge about avian influenza in China.
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Finally, our results show that experts and the media should disseminate scientific information
about chicken products during avian influenza and curb misleading reports. The power of social
media amplification is critical. For example, consumer risk perceptions increased and consumer benefit
perceptions diminished with high reporting levels about genetically modified food [73]. When a
consumer is continually exposed to the same message, it will be easier to retrieve the message compared
to those messages has not been exposed often. What’s more, there is no conclusive evidence that
H7N9 avian influenza virus can be transmitted from the birds directly to humans so far. Hence,
experts and the media should shoulder their social responsibility, providing more useful information,
but not to make up facts without foundation to attract the attention of the public’s eyeballs during
infectious diseases.

Author Contributions: Conceptualization, X.W.; methodology, S.S.; formal analysis, S.S. and L.L.; investigation,
L.L.; data curation, Q.H.; writing—original draft preparation, X.W.; writing—review and editing, F.-S.T.

Funding: This research was supported by the Key Project of the National Natural Science Foundation of China
“Risk Identification and Early-warning of Food Safety in the Process of Production and Supply” (No.71633002)
and Project of the National Natural Science Foundation of China “Research on the social co-governace of products’
quality safety risk on the fresh food e-commerce platform” (No. 71873046).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Chen, M.F. Consumer attitudes and purchase intentions in relation to organic foods in Taiwan. Food Qual. Prefer.
2007, 18, 1008–1021. [CrossRef]

2. Fishbein, M. An investigation of the relationships between beliefs about an object and the attitude toward
that object. Hum. Relat. 1963, 16, 233–240. [CrossRef]

3. Furst, T.; Connors, M.; Bisogni, C.A.; Sobal, J.; Falk, L.W. Food choice: A conceptual model of the process.
Appetite 1996, 26, 247–265. [CrossRef] [PubMed]

4. Fishbein, M.; Ajzen, I. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research.
Philos. Rhetor. 1977, 10, 130–132.

5. Ajzen, I. The theory of planned behavior. Organizational Behavior and Human Decision. Processes. 1991, 50,
179–211.

6. Ajzen, I. Attitudes, Personality and Behavior, 2nd ed.; Open University Press: Maidenhead, UK, 2005.
7. Verbeke, W.; Viaene, J. Beliefs, attitude and behavior towards fresh meat consumption in Belgium: Empirical

evidence from a consumer survey. Food Qual. Prefer. 1999, 10, 437–445. [CrossRef]
8. Cook, A.J.; Kerr, G.N.; Moore, K. Attitudes and intentions towards purchasing GM food. J. Econ. Psychol.

2002, 23, 557–572. [CrossRef]
9. Arvola, A.; Vassallo, M.; Dean, M.; Lampila, P.; Saba, A.; Lähteenmäki, L.; Shepher, R. Predicting intentions to

purchase organic food: The role of affective and moral attitudes in the Theory of Planned Behavior. Appetite
2008, 50, 443–454. [CrossRef]

10. Zagata, L. Consumers’ beliefs and behavioural intentions towards organic food: Evidence from the Czech
Republic. Appetite 2012, 59, 81–89. [CrossRef]

11. Wu, L.H.; Zhong, Y.Q.; Shan, L.J.; Qin, W. Public risk perception of food additives and food scares: The case
in Suzhou, China. Appetite 2013, 70, 90–98. [CrossRef]

12. Chen, M.F.; Li, H.L. The consumer’s attitude toward genetically modified foods in Taiwan. Food Qual. Prefer.
2007, 18, 662–674. [CrossRef]

13. Costa-Font, M.; Gil, J.M. Structural equation modelling of consumer acceptance of genetically modified (GM)
food in the Mediterranean Europe: Across country study. Food Qual. Prefer. 2009, 20, 399–409. [CrossRef]

14. Prati, G.; Pietrantoni, L.; Zani, B. The prediction of intention to consume genetically modified food: Test of
anintegrated psychosocial model. Food Qual. Prefer. 2012, 25, 163–170. [CrossRef]

15. Fischer, A.R.H.; De Jonge, J.A.E.I.; Rob, D.J.; Frewer, L.; Nauta, M.J. Improving food safety in the domestic
environment: The need for a transdisciplinary approach. Risk Anal. 2005, 25, 503–517. [CrossRef]

http://dx.doi.org/10.1016/j.foodqual.2007.04.004
http://dx.doi.org/10.1177/001872676301600302
http://dx.doi.org/10.1006/appe.1996.0019
http://www.ncbi.nlm.nih.gov/pubmed/8800481
http://dx.doi.org/10.1016/S0950-3293(99)00031-2
http://dx.doi.org/10.1016/S0167-4870(02)00117-4
http://dx.doi.org/10.1016/j.appet.2007.09.010
http://dx.doi.org/10.1016/j.appet.2012.03.023
http://dx.doi.org/10.1016/j.appet.2013.06.091
http://dx.doi.org/10.1016/j.foodqual.2006.10.002
http://dx.doi.org/10.1016/j.foodqual.2009.02.011
http://dx.doi.org/10.1016/j.foodqual.2012.02.011
http://dx.doi.org/10.1111/j.1539-6924.2005.00618.x


Int. J. Environ. Res. Public Health 2019, 16, 4139 11 of 13

16. Van Kleef, E.; Frewer, L.; Chryssochoidis, G.M.; Houghton, J.R.; Korzen-Bohr, S.; Krystallis, T.; Lassen, J.;
Pfenning, U.; Rowe, G. Perceptions of food risk management among key stakeholders: Results from a
cross-European study. Appetite 2006, 47, 46–63. [CrossRef]

17. Verbeke, W.; Frewer, L.; Scholderer, J.; De Brabander, H.F. Why consumers behave as they do with respect to
food safety and risk information. Anal. Chim. Acta 2007, 586, 2–7. [CrossRef]

18. Varela, P.; Fiszman, S.M. Exploring consumers’ knowledge and perceptions of hydrocolloids used as food
additives and ingredients. Food Hydrocoll. 2013, 30, 477–484. [CrossRef]

19. Shim, S.M.; Seo, S.H.; Lee, Y.; Moon, G.I.; Kim, M.S.; Park, J.H. Consumers’ knowledge and safety perceptions
of food additives: Evaluation on the effectiveness of transmitting information on preservatives. Food Control.
2011, 22, 1054–1060. [CrossRef]

20. De Jonge, J.; Van Trijp, H.; Renes, R.J.; Frewer, L. Understanding consumer confidence in the safety of food:
Its two-dimensional structure and determinants. Risk Anal. 2007, 27, 729–740. [CrossRef]

21. De Jonge, J.; Van Trijp, H.; Goddard, E.; Frewer, L. Consumer confidence in the safety of food in Canada
andthe Netherlands: The validation of a generic framework. Food Qual. Prefer. 2008, 19, 439–451. [CrossRef]

22. De Jonge, J.; Van Trijp, H.; Renes, R.J.; Frewer, L. Consumer confidence in the safety of food and newspaper
coverage of food safety issues: A longitudinal perspective. Risk Anal. 2010, 30, 125–141. [CrossRef] [PubMed]

23. Wu, L.H.; Wang, S.X.; Zhu, D.; Hu, W.Y.; Wang, H.S. Chinese consumers’ preferences and willingness to
pay fortraceable food quality and safety attributes: The case of pork. China Econ. Rev. 2015, 35, 121–136.
[CrossRef]

24. Rowe, M.T.; Donaghy, J. Mycobacterium bovis: The importance of milk and dairy products as a cause of
human tuberculosis in the U.K.: A review of taxonomy and culture methods, with particular reference to
artisan cheeses. Int. J. Dairy Technol. 2008, 61, 317–326. [CrossRef]

25. Baylis, C.L. Raw milk and raw milk cheeses as vehicles for infection by Verocytotoxin-producing Escherichia
coli. Int. J. Dairy Technol. 2009, 62, 293–307. [CrossRef]

26. Colonna, A.; Durham, C.; Meunier-Goddik, L. Factors affecting consumers’ preferences for and purchasing
decisions regarding pasteurized and raw milk specialty cheeses. J. Dairy Sci. 2011, 94, 5217–5226. [CrossRef]

27. Burger, J.; Gochfeld, M. Perceptions of the risks and benefits of fish consumption: Individual choicesto
reduce risk and increase health benefits. Environ. Res. 2009, 109, 343–349. [CrossRef]

28. Wang, F.; Zhang, J.; Mu, W.S.; Fu, Z.T.; Zhang, X.S. Consumers’ perception toward quality and safety of
fishery products, Beijing, China. Food Control. 2009, 20, 918–922. [CrossRef]

29. Carlucci, D.; Nocella, G.; De Devitiis, B.; Viscecchia, R.; Bimbo, F.; Nardone, G. Consumer purchasing
behaviour towards fish and seafood products: Patterns and insights from a sample of international studies.
Appetite 2015, 84, 212–227. [CrossRef]

30. De Steur, H.; Gellynck, X.; Storozhenko, S.; Liqun, G.; Lambert, W.; Van Der Straeten, D.; Viaene, J.
Willingness-to-accept and purchase genetically modified rice with high folatecontent in Shanxi Province,
China. Appetite 2010, 54, 118–125. [CrossRef]

31. Chakrabarti, S. Factors influencing organic food purchase in India-expert survey insights. Br. Food J. 2010,
112, 902–915. [CrossRef]

32. Paul, J.; Rana, J. Consumer behavior and purchase intention for organic food. J. Consum. Mark. 2012, 29,
412–422. [CrossRef]

33. Yadav, R.; Pathak, G.S. Intention to purchase organic food among young consumers: Evidences from a
developing nation. Appetite 2016, 96, 122–128. [CrossRef] [PubMed]

34. Van Wezemael, L.; Verbeke, W.; Kügler, J.O.; De Barcellos, M.D.; Grunert, K.G. European consumers and
beef safety: Perceptions, expectations and uncertainty reduction strategies. Food Control 2010, 21, 835–844.
[CrossRef]

35. Rich, K.M.; Perry, B.D. The economic and poverty impacts of animal diseases in developing countries: New
roles, new demands for economics and epidemiology. Prev. Vet. Med. 2011, 101, 133–147. [CrossRef]
[PubMed]

36. Knox, B. Consumer perception and understanding of risk from food. Br. Med Bull. 2000, 56, 97–109.
[CrossRef]

37. Burton, M.; Young, T. The impact of BSE on the demand for beef and other meats in Great Britain. Appl. Econ.
1996, 28, 687–693. [CrossRef]

http://dx.doi.org/10.1016/j.appet.2006.02.002
http://dx.doi.org/10.1016/j.aca.2006.07.065
http://dx.doi.org/10.1016/j.foodhyd.2012.07.001
http://dx.doi.org/10.1016/j.foodcont.2011.01.001
http://dx.doi.org/10.1111/j.1539-6924.2007.00917.x
http://dx.doi.org/10.1016/j.foodqual.2008.01.002
http://dx.doi.org/10.1111/j.1539-6924.2009.01320.x
http://www.ncbi.nlm.nih.gov/pubmed/20002892
http://dx.doi.org/10.1016/j.chieco.2015.07.001
http://dx.doi.org/10.1111/j.1471-0307.2008.00433.x
http://dx.doi.org/10.1111/j.1471-0307.2009.00504.x
http://dx.doi.org/10.3168/jds.2011-4456
http://dx.doi.org/10.1016/j.envres.2008.12.002
http://dx.doi.org/10.1016/j.foodcont.2009.01.008
http://dx.doi.org/10.1016/j.appet.2014.10.008
http://dx.doi.org/10.1016/j.appet.2009.09.017
http://dx.doi.org/10.1108/00070701011067497
http://dx.doi.org/10.1108/07363761211259223
http://dx.doi.org/10.1016/j.appet.2015.09.017
http://www.ncbi.nlm.nih.gov/pubmed/26386300
http://dx.doi.org/10.1016/j.foodcont.2009.11.010
http://dx.doi.org/10.1016/j.prevetmed.2010.08.002
http://www.ncbi.nlm.nih.gov/pubmed/20828844
http://dx.doi.org/10.1258/0007142001903003
http://dx.doi.org/10.1080/000368496328434


Int. J. Environ. Res. Public Health 2019, 16, 4139 12 of 13

38. Peterson, H.H.; Chen, Y. The impact of BSE on Japanese retail meat demand. Agribusiness. 2005, 21, 313–327.
[CrossRef]

39. Zhou, L.; Turvey, C.G.; Hu, W.Y.; Ying, R.Y. Fear and trust: How risk perceptions of avian influenza affect the
demand for chicken. Aaea Waea Jt. Meet. 2015. Available online: https://ideas.repec.org/p/ags/aaea15/202077.
html (accessed on 15 October 2019).

40. Ding, Y.L.; Veeman, M.M.; Adamowicz, W.L. The influence of trust on consumer behavior: An application to
recurring food risks in Canada. J. Econ. Behav. Organ. 2013, 92, 214–223. [CrossRef]

41. Maynard, L.J.; Goddard, E.; Conley, J. Impact of BSE on beef purchases in Alberta and Ontario quick-serve
restaurants. Can. J. Agric. Econ. 2008, 56, 337–351. [CrossRef]

42. O’Keefe, T. World poultry production expected to more than double by 2050. Available online: http:
//www.wattagnet.com/World_poultry_production_expected_to_more_than_double_by_2050.html (accessed
on 15 October 2019).

43. Sakhatskiy, M.I.; Abdullaieva, E. Broiler meat production in the world. TEXHA Production Association.
Available online: http://texha.com/en/press-center/articles/broiler-meat-production-in-the-world.html
(accessed on 15 October 2019).

44. Dijkhuizen, A.A.; Huirne, R.B.M.; Jalvingh, A.W. Economic analysis of animal diseases and their control.
Prev. Vet. Med. 1995, 25, 135–149. [CrossRef]

45. Perry, B.D.; Grace, D.; Tomley, F.M.; Shirley, M.W. The impacts of livestock diseases and their control on
growth and development processes that are pro-poor. Philos. Trans. R. Soc. B-Biol. Sci. 2009, 364, 2643–2655.
[CrossRef] [PubMed]

46. Paul, M.; Baritaux, V.; Wongnarkpet, S.; Poolkhet, C.; Thanapongtharm, W.; Roger, F.; Bonnet, P.; Ducrot, C.
Practices associated with Highly Pathogenic Avian Influenza spread intraditional poultry marketing chains:
Social and economic perspectives. Acta. Trop. 2013, 126, 43–53. [CrossRef] [PubMed]

47. Chen, Y.; Liang, W.F.; Yang, S.G.; Wu, N.P.; Gao, H.N.; Sheng, J.F.; Yao, H.P.; Wo, J.E.; Fang, Q.; Cui, D.W.;
et al. Human infections with the emerging avian influenza a H7N9 virus from wet market poultry: Clinical
analysis and characterisation of viral genome. Lancet 2013, 381, 1916–1925. [CrossRef]

48. Lubroth, J. FAO and the One Health Approch; Springer: Berlin/Heidelberg, Germany, 2013.
49. Yu, H.J.; Wu, J.T.; Cowling, B.J.; Liao, Q.H.; Fang, V.J.; Zhou, S.; Wu, P.; Zhou, H.; Lau, E.H.Y.; Guo, D.H.; et al.

Effect of closure of live poultry markets on poultry-to-person transmission of avian influenza A H7N9 virus:
An ecological study. Lancet. 2014, 383, 541–548. [CrossRef]

50. Yuan, J.; Lau, E.H.Y.; Li, K.B.; Leung, Y.H.C.; Yang, Z.C.; Xie, C.J.; Liu, Y.F.; Liu, Y.H.; Ma, X.W.; Liu, Y.H.; et al.
Effect of live poultry market closure on avian influenza A(H7N9) virus activity in Guangzhou, China, 2014.
Emerg. Infect. Dis. 2015, 21, 1784–1793. [CrossRef]

51. Carrus, G.; Nenci, A.M.; Caddeo, P. The role of ethnic identity and perceived ethnic norms in the purchase of
ethnical food products. Appetite 2009, 52, 65–71. [CrossRef]

52. Jin, S.S.; Zhou, J.H. Adoption of food safety and quality standards by China’s agricultural cooperatives.
Food Control. 2011, 22, 204–208. [CrossRef]

53. Jin, S.S.; Zhou, L. Consumer interest in information provided by food traceability systems in Japan.
Food Qual. Prefer. 2014, 36, 144–152. [CrossRef]

54. Moy, J.H.; Lacroix, M. Radioactive fallout from the 2011 Japan nuclear plant accident and some recommended
precautions and countermeasures. IUFoST Scientific Information Bulletin, May 2011. International Union of
Food Science &Technology. Available online: http://iufost.org/sites/default/files/docs/IUF.SIB.Radioelements.
pdf (accessed on 15 May 2019).

55. Falguera, V.; Aliguer, N.; Falguera, M. An integrated approach to currenttrends in food consumption: Moving
toward functional and organic products. Food Control. 2012, 26, 274–281. [CrossRef]

56. Ueland, Ø.; Gunnlaugsdottir, H.; Holm, F.; Kalogeras, N.; Leino, O.; Luteijn, J.M.; Magnusson, A.H.;
Odekerken, G.; Pohjola, M.V.; Tijhuis, M.J.; et al. State of the art in benefit-risk analysis: Consumer perception.
Food Chem. Toxicol. 2012, 50, 67–76. [CrossRef]

57. De Jonge, J.; Van Trijp, J.C.M.; Van der Lans, I.A.; Renes, R.J.; Frewer, L. How trust in institutions and
organizations builds general consumer confidence in the safety of food: A decomposition of effects. Appetite
2008, 51, 311–317. [CrossRef] [PubMed]

58. Norton, E.C.; Greene, W.H.; Hensher, D.A. Modeling ordered choices: A primer, Cambridge University Press
(2010). Int. Rev. Econ. Financ. 2011, 20, 850–851. [CrossRef]

http://dx.doi.org/10.1002/agr.20050
https://ideas.repec.org/p/ags/aaea15/202077.html
https://ideas.repec.org/p/ags/aaea15/202077.html
http://dx.doi.org/10.1016/j.jebo.2013.06.009
http://dx.doi.org/10.1111/j.1744-7976.2008.00132.x
http://www.wattagnet.com/World_poultry_production_expected_to_more_than_double_by_2050.html
http://www.wattagnet.com/World_poultry_production_expected_to_more_than_double_by_2050.html
http://texha.com/en/press-center/articles/broiler-meat-production-in-the-world.html
http://dx.doi.org/10.1016/0167-5877(95)00535-8
http://dx.doi.org/10.1098/rstb.2009.0097
http://www.ncbi.nlm.nih.gov/pubmed/19687035
http://dx.doi.org/10.1016/j.actatropica.2013.01.008
http://www.ncbi.nlm.nih.gov/pubmed/23337390
http://dx.doi.org/10.1016/S0140-6736(13)60903-4
http://dx.doi.org/10.1016/S0140-6736(13)61904-2
http://dx.doi.org/10.3201/eid2110.150623
http://dx.doi.org/10.1016/j.appet.2008.08.003
http://dx.doi.org/10.1016/j.foodcont.2010.06.021
http://dx.doi.org/10.1016/j.foodqual.2014.04.005
http://iufost.org/sites/default/files/docs/IUF.SIB.Radioelements.pdf
http://iufost.org/sites/default/files/docs/IUF.SIB.Radioelements.pdf
http://dx.doi.org/10.1016/j.foodcont.2012.01.051
http://dx.doi.org/10.1016/j.fct.2011.06.006
http://dx.doi.org/10.1016/j.appet.2008.03.008
http://www.ncbi.nlm.nih.gov/pubmed/18450326
http://dx.doi.org/10.1016/j.iref.2011.03.003


Int. J. Environ. Res. Public Health 2019, 16, 4139 13 of 13

59. Jayanti, R.K.; Burns, A.C. The antecedents of preventive health care behavior: An empirical study. J. Acad.
Mark. Sci. 1998, 26, 6–15. [CrossRef]

60. Wandel, M.; Bugge, A. Environmental concern in consumer evaluation of food quality. Food Qual. Prefer.
1997, 8, 19–26. [CrossRef]

61. Rozin, P.; Fischler, C.; Imada, S.; Sarubin, A.; Wrzesniewski, A. Attitudes to food and the role of food in life in
the USA, Japan, Flemish Belgium and France: Possible implications for the diet-health debate. Appetite 1999,
33, 163–180. [CrossRef]

62. Verbeke, W.; Viaene, J.; Guiot, O. Health communication andconsumer behavior on meat in Belgium: From
BSE until dioxin. J. Health Commun. 1999, 4, 345–357.

63. Fleming, K.; Thorson, E.; Zhang, Y. Going beyond exposure tolocal news media: An information-processing
examination ofpublic perceptions of food safety. J. Health Commun. 2006, 11, 789–806. [CrossRef]

64. Verbeke, W.; Ward, R.W. A fresh meat almost ideal demand system incorporating negative TV Press and
advertising impact. Agric. Econ. 2001, 25, 359–374. [CrossRef]

65. Jin, H.J. Changes in South Korean consumers’ preferences for meat. Food Policy 2008, 33, 74–84. [CrossRef]
66. Bánáti, D. Consumer response to food scandals and scares. Trends Food Sci. Technol. 2011, 22, 56–60.

[CrossRef]
67. Bai, L.; Ma, C.L.; Gong, S.L.; Yang, Y.S. Food safety assurance systems in China. Food Control. 2007, 18,

480–484. [CrossRef]
68. Qiao, G.H.; Guo, T.; Klein, K.K. Melamine and other food safety and health scares in China: Comparing

households with and without young children. Food Control. 2012, 26, 378–386. [CrossRef]
69. Gil, M.I.; Tomás-Barberán, F.A.; Hess-Pierce, B.; Holcroft, D.M.; Kader, A.A. Antioxidant activity of

pomegranate juice and its relationship with phenolic composition and processing. J. Agric. Food Chem. 2000,
48, 4581–4589. [CrossRef] [PubMed]

70. Ortega, D.L.; Wang, H.H.; Olynk, N.J.; Wu, L.P.; Bai, J.F. Chinese consumers’ demand for food safety attributes:
Apush for government and industry regulations. Am. J. Agric. Econ. 2011, 94, 489–495. [CrossRef]

71. Capua, I.; Marangon, S. Control and prevention of avian influenza in an evolving scenario. Vaccine. 2007, 25,
5645–5652. [CrossRef]

72. Biswas, P.K.; Christensen, J.P.; Ahmed, S.S.U.; Das, A.; Rahman, M.H.; Barua, H.; Giasuddin, M.;
Hannan, A.S.M.A.; Habib, M.A.; Debnath, N.C. Risk for infection with highly pathogenic avian influenza
virus (H5N1) in backyard chickens, Bangladesh. Emerg. Infect. Dis. 2009, 15, 1931–1936. [CrossRef]

73. Frewer, L.J.; Miles, S.; Marsh, R. The media and genetically modified foods: Evidence in support of social
amplification of risk. Risk Anal. 2002, 22, 701–711. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1177/0092070398261002
http://dx.doi.org/10.1016/S0950-3293(96)00004-3
http://dx.doi.org/10.1006/appe.1999.0244
http://dx.doi.org/10.1080/10810730600959705
http://dx.doi.org/10.1111/j.1574-0862.2001.tb00215.x
http://dx.doi.org/10.1016/j.foodpol.2007.05.004
http://dx.doi.org/10.1016/j.tifs.2010.12.007
http://dx.doi.org/10.1016/j.foodcont.2005.12.005
http://dx.doi.org/10.1016/j.foodcont.2012.01.045
http://dx.doi.org/10.1021/jf000404a
http://www.ncbi.nlm.nih.gov/pubmed/11052704
http://dx.doi.org/10.1093/ajae/aar074
http://dx.doi.org/10.1016/j.vaccine.2006.10.053
http://dx.doi.org/10.3201/eid1512.090643
http://dx.doi.org/10.1111/0272-4332.00062
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Data and Methods 
	Survey Questionnaire 
	Method and Variable Selection 

	Results and Discussion 
	Conclusions 
	Implications 
	References

