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Abstract: Guided by the theory of reasoned action and media system dependency theory, this
study examined attitude towards genetically modified foods (GMF) among university students in
Kunming, China, as well as personal and media factors related to such attitude. Data were collected
from an online survey with 467 university students across eight universities in Kunming. Results
showed that attitude towards GMF were more negative than positive. Moreover, food neophobia
and media attention were negatively associated with attitude towards GMF. In contrast, perceived
benefit was positively associated with attitude towards GMF. Although the interaction between media
dependency and media attention was significant, simple slope analysis confirmed that the interaction
slopes were nonsignificant, suggesting that media attention did not moderate the association between
media dependency and attitude towards GMF in this study. Theoretical and practical implications
are discussed.

Keywords: attitude; food neophobia; genetically modified foods; media attention; media system
dependency theory

1. Introduction

Genetically modified foods (GMF) refer to foods that are derived from organisms (i.e., plants or
animals) whose genetic materials have been modified in ways that do not occur naturally [1]. Some of
the reasons for altering the genetic makeup of such organisms are to reduce crop damage (e.g., damage
caused by viruses, bacteria, insects, and pesticides), increase the resulting food’s nutritional value, and
increase food production [2]. Aside from improving yield and nutritional value, such modification is
also a means to reduce food prices and combat malnutrition, especially in developing countries, where
the population outweighs local food production [3,4].

Although GMF is a viable solution to meet the required food supply for a continuously growing
global population, it faces several issues considering that it is a perceived threat to biodiversity,
environment, and human health [3]. This makes GMF a prime source of heated public debates that
have implications on consumers’ attitude towards GMF. Scholars have noted that such debates have
placed GMF on negative media limelight, and this contributes to the public’s negative attitude towards
GMF [5,6]. Thus, improving consumers” attitude towards GMF and encouraging GMF purchase and
consumption decisions in the long term have become major challenges for the authorities [7]. For this
reason, the role of media in the formation of attitude towards GMF must be investigated.
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The present study examined personal and media factors associated with attitude towards GMF in
China. Guided by the theory of reasoned action (TRA) [8], this study incorporated personal factors,
such as food neophobia, factual knowledge, perceived familiarity, and perceived benefits, to predict
attitude towards GMF. More importantly, this study took into account the role of media in GMF attitude
formation by incorporating media factors, such as media attention and media dependency, based on
the media system dependency (MSD) theory [9]. China serves as an ideal context for this study because,
for the past two decades, its government has invested heavily in GMF research and development to
improve its food security [5]. Moreover, China has the highest population in the world, and ensuring
its food supply through GMF is a matter of national interest despite the issues associated with it [10].

Currently, several research gaps must be addressed regarding the role of media in the formation
of attitude towards GMF. First, most published studies are from Western countries (e.g., [7,11,12]).
Second, few studies in China have used theories to examine factors associated with public perceptions
of GMF (e.g., [13-15]). Finally, within these theory-based studies, none has incorporated media
factors even though genetically modified organisms and food have been a widely covered news topic
globally [4,16,17] and in China [15,18,19].

To overcome these research gaps, the present study provides theoretical insights on attitude
towards GMEF in China, including personal and media factors associated with such attitude. While
the study contributes to theory, it also provides practical insights that stakeholders (e.g., GMF food
producers and distributors) and news organizations can use to better communicate GMF-related
information to the public.

2. Literature Review

2.1. Attitude towards GMF

The controversial nature of GMF makes it a polarizing issue among consumers. As Zhang and
Liu [20] noted, consumer attitude towards GMF may range from positive (acceptance and optimism)
to negative (rejection and pessimism). Such polarization has been documented by research works
published in the past 20 years, with people from Australia [21], Europe [22-26], New Zealand [27], and
Singapore [28] found to be less supportive of GMEF, while those in the US [24], Japan [29], and South
Africa [30] are supportive of it.

In China, Cui and Shoemaker [5] summarized studies from 2002 to 2016 and found that attitude
towards GMF there had shifted through the years. Specifically, studies from 2002 to 2011 indicated
general support for GMF, whereas studies from 2012 to 2016 indicated general opposition for GMF.
This trend seems to be in contrast with another study in China that conducted surveys in 2007, 2008,
and 2010, wherein most of the respondents supported GMF development and large-scale cultivation
of genetically modified crops [31]. Based on the abovementioned studies, it was interesting for us to
determine whether the prevailing attitude towards GMF is positive or negative. Therefore, this study
asked the following research question:

RQ1: What is the respondents” attitude towards GMF?

2.2. Personal Factors

The TRA [8] asserts that individuals form beliefs about an object, and this can automatically and
simultaneously result in a formed attitude towards that object. Accordingly, attitude towards GMF can
be predicted based on personal beliefs that consumers hold about GMF [20,32]. Furthermore, TRA
is applicable in this study as it has been used as a framework to link personal factors with attitude
towards GMF (e.g., [27,33]. In this study, some of the key personal factors that might be associated
with attitude towards GMF were considered, including food neophobia, perceived benefit, factual
knowledge, and perceived familiarity.
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2.2.1. Food Neophobia

Food neophobia is an inherent adaptive personality trait, which refers to the rejection of novel or
unknown food [34]. As GMF is based on genetic engineering techniques that may be difficult for most
consumers to understand, there is a natural tendency for consumers to fear GMF consumption [32].
Aside from the fear of the unknown due to lack of information, consumers may also fear GMF due to
several concerns, such as food irradiation, food hazards, and unnaturalness [35]. Conceptually, it can
be inferred that food neophobia might result in a negative attitude towards GMF.

Some studies provide clues that link food neophobia with attitude towards GMF and other related
factors. For instance, Backstrom et al. [36] found that food neophobia was negatively associated with
willingness to consume GMEF, such as snails and passion fruit. Moreover, Bredahl’s [37] qualitative
work involving participants from the UK, Denmark, Germany, and Italy showed that participants who
expressed food neophobia tended to have a negative attitude towards GMFE. Similarly, a follow-up study
by Bredahl [38] in the same European countries showed that food neophobia negatively influenced
attitude towards genetic modification in food production through elevated perceptions of risks. Based
on conceptual and empirical considerations, this study hypothesized the following:

Hypothesis 1 (H1). Food neophobia is negatively associated with attitude towards GMEF.

2.2.2. Perceived Benefits

New food technologies come with both benefits and concerns, and their commercial success
occurs when the benefits outweigh the concerns [39,40]. As a by-product of genetic engineering (a new
food technology), there will always be benefits and concerns with the production and consumption
of GMF [35,39]. Nonetheless, global agencies, such as the World Health Organization (WHO) [2],
take measures to ensure that internationally marketed GMF adhere to standards and are safe for
consumption. This is based on the premise that GMF offer greater benefits than traditional food
sources, such as additional nutrients, reduced allergens, and efficient food production [2]. Thus, it can
be implied that greater perceptions of GMF benefit can improve consumer attitude towards GMF.

Previous works have indicated an association between perceived benefits and attitude towards
GMF. Early research in Switzerland, for example, indicated that perceived benefit was positively
associated with acceptance of gene technology for food production [41]. Studies in China [15] and
Taiwan [32] suggested that perceived benefit had a positive association with attitude towards GMF.
Moreover, a study in the US found that perceived benefit was positively associated with attitude
towards GMF among both millennial and nonmillennial consumers, although the association was
higher in the latter [11]. Similarly, a survey in Italy showed that perceived family and health benefits
had a positive association with attitude towards genetic modification for food production [10]. Based
on conceptual and empirical considerations, this study hypothesized the following:

Hypothesis 2 (H2). Perceived benefit is positively associated with attitude towards GMF.

2.2.3. Factual Knowledge

The TRA [8] argues that one of the components of attitude formation includes the amount of
knowledge that a person has about a certain object. Although there are several ways of conceptualizing
knowledge, science communication scholars have recently used factual knowledge when assessing
the extent of knowledge possessed by an individual about a scientific topic (e.g., [42—44]). “Factual
knowledge” refers to concrete information and facts stored in an individual’s schema [43]. Other
studies often label factual knowledge as objective knowledge (e.g., [7,15]). Such knowledge is often
assessed by asking respondents to answer a series of true or false questions and computing the number
of correct answers [42,44]. In such a test, a higher score denotes greater factual knowledge and is
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a manifestation of an individual’s ability to recall and understand facts related to a topic of interest.
To date, the level of factual knowledge that consumers have on GMF in China is unclear. However,
scholars suggest that factual knowledge of biotechnology and GMF is quite low in the US [40] and
Belgium [7].

On the one hand, some previous studies have suggested a link between factual knowledge and
attitude towards GMF. For instance, a study in China found that objective knowledge (i.e., factual
knowledge) regarding the benefits and risks of GMF was positively associated with attitude towards
GMF [15]. Moreover, a study in Belgium showed that objective knowledge was positively related to
willingness to eat genetically modified crops among secondary school students [7]. On the other hand,
another research reported that objective knowledge was positively associated with attitude towards
consumption of organic vegetables [45]. Based on conceptual and empirical considerations, this study
hypothesized the following:

Hypothesis 3 (H3). Factual knowledge is positively associated with attitude towards GMF.

2.2.4. Perceived Familiarity

Perceived familiarity refers to the subjective idea of how much individuals know about a certain
object or event regardless of their actual knowledge of it [46,47]. In contrast to factual knowledge,
perceived familiarity is the degree of one’s awareness of an issue. As such, it is also referred to in
scholarly literature as “subjective knowledge” [7,45,48]. Aside from factual knowledge, perceived
familiarity with GMF must also be studied because consumers are relatively aware of GMF but may not
have high levels of objective knowledge about the technology behind it [7,40]. This is consistent with
a recent study advocating for the differentiation between factual knowledge and perceived familiarity
as sources of scientific knowledge, particularly on GMF [49]. Considering that perceived familiarity is
a source of knowledge and scientific understanding [47,49], it can be inferred that this variable can
influence consumer attitude towards GMF.

Relevant research supports an association between perceived familiarity (or subjective knowledge)
and attitude towards food products. For instance, a study in Belgium found that subjective knowledge
was positively related to willingness to eat genetically modified crops among secondary school
children [7]. Moreover, a study among US consumers showed that subjective knowledge of Korean
food was positively associated with attitude towards Korean food [50]. Likewise, subjective knowledge
was found to be positively associated with attitude towards consumption of organic vegetables in [45].
Based on conceptual and empirical considerations, this study hypothesized the following:

Hypothesis 4 (H4). Perceived familiarity is positively associated with attitude towards GMF.

2.3. Media Factors

The MSD theory posits that an individual’s dependence to attain an outcome relies on the resources
gathered from the media [9]. While this theory focuses on the interactions of the media with the macro-
(social systems), meso- (groups and organizations), and micro- (audiences) levels [51], the focus of the
current study is on the influence of media at the micro-level. Following the premise wherein the media
has micro level (i.e., audience level) influences, it can be inferred that certain outcomes, such as attitude
towards an issue, are associated with certain media factors [51]. In the literature (e.g., [51-53]), media
attention and media dependency are two media factors that are potentially associated with attitude
towards GME.



Int. |. Environ. Res. Public Health 2019, 16, 4613 50f 14

2.3.1. Media Attention

Media attention is defined as the level of conscious attention that individuals dedicate to particular
types of media messages [54]. In this study, media attention refers to respondents’ attention to
GMF news received via various media platforms, such as television, newspaper, internet, and social
media. Some models of information processing and persuasion, such as the elaboration likelihood
model [55], propose that attention to message content is a necessary condition for persuasive effects.
Previous studies have also shown that mass media can cultivate and shape the perceptions and
beliefs of individuals who are immersed in the media system [56,57]. Through exposure to different
framed contents in the media, people receive information about different aspects of social issues
and, consequently, form a diverse attitude towards these [58,59]. For instance, Chen [60] found that
attention to food scandal-related news delivered via traditional and new media negatively influenced
individuals” attitude towards consuming food with additives, which in turn further influenced their
intention to avoid consuming foods with additives.

Recently, with the heated debates about GMF among Chinese politicians, activists, and consumers,
news messages on various media platforms have tended to lean toward the negative side [5]. This may
contribute to the public’s overall negative attitude towards GMF. As such, we expect that the more
attention people pay to GMF on various media platforms, the more likely they will be to hold a negative
attitude towards it. Based on conceptual and empirical considerations, this study hypothesized
the following:

Hypothesis 5 (H5). Media attention is negatively associated with attitude towards GMF.

2.3.2. Media Dependency

Media dependency, which can motivate individuals” attitude change, is proposed to be another
imperative media factor affecting people’s attitude towards GMF. “Media dependency” is defined
as the extent to which people rely on media to achieve goals [9,61]. Based on the MSD theory, if an
individual heavily relies on media to fulfill his/her needs, this means that the media gradually occupies
a more important role and has a stronger impact on that person [62]. In other words, the greater the
dependence on media, the greater its influence to change or modify a person’s attitude and behavior.
Ho et al. [53] argued that media attention alone is insufficient to model the effects of media on people’s
attitudes and behaviors. Some people may pay attention to the media but not feel that it can influence
their attitude towards certain issues. Thus, we must consider people’s media dependency as a potential
factor that can affect their attitude towards GMFE.

Previous studies have shown a significant relationship between media dependency and attitude
formation. For instance, a controlled field experiment conducted by Ball-Rokeach et al. [63]
found that a higher degree of television dependency led to a greater selective exposure to specific
dependency-relevant television content and, consequently, to more favorable postexposure responses
in terms of values, attitudes, and beliefs concerning racism, sexism, and environmental pollution.
As news messages related to GMF on Chinese media platforms tend to be negative due to heated
discussions among several stakeholders [5], it can be inferred that individuals who are dependent on
media to understand GMF are more likely to hold a negative attitude towards it. Based on conceptual
and empirical considerations, this study hypothesized the following:

Hypothesis 6 (H6). H6: Media dependency is negatively associated with attitude towards GMF.

Moreover, the MSD theory suggests that when media dependency is intensified because of the
increased attention during media exposure, the media effects on individuals will also be stronger [63].
A study supported this argument by reporting that the relationship between media dependency and
green-buying intention were likely to increase for individuals who paid less attention to media than for
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those who paid more attention [53]. Based on this previous work, we proposed the following research
question regarding the interaction of media attention and media dependency in predicting attitude
towards GMF:

RQ2: Does media attention moderate the association between media dependency and attitude
towards GMF?

3. Methods

3.1. Respondent Selection and Profiles

This study gathered survey data from university students in Kunming, a medium-sized city
in Southwest China, in October 2017. As it is a preliminary study of public attitude towards GMF,
we utilized purposive and snowball sampling techniques to recruit respondents. A URL link for the
survey was sent to potential respondents via WeChat. Only university students were eligible to answer
the survey. Potential respondents were also asked to invite their classmates and friends who were also
university students in Kunming to take the survey.

The study used the Declaration of Helsinki as a basis for conducting ethical research on human
subjects. Accordingly, respondents provided consent before starting the survey, and no personally
identifiable information was collected to ensure anonymity. The questionnaire used in the online
survey was initially drafted in English and later translated into Mandarin.

The data collection yielded 467 valid respondents with no missing data. The respondents came
from eight universities in Kunming, China. Most were female (61%), and their average age was
20.76 years (standard deviation (SD) = 4.02). Moreover, a majority were undergraduate students
(84.6%) enrolled in humanities (48.6%), followed by those in the science and engineering (28.5%) and
social sciences (19.1%) programs.

3.2. Measures

Attitude towards GMF (mean (M) = 2.75, SD = (.73, Spearman-Brown coefficient = 0.72). Attitude
towards GMF was used as the dependent variable for this study and was measured using two
items adapted from Maes et al. [7]: “Genetically modified food is unhealthy” (reverse coded) and
“Applying gene technology in food production is dangerous” (reverse coded). Although these items
were considered under perceived risk in Maes et al. [7], in the study’s context in China, such items
reflect general attitudes that are prevalent (i.e., attitudes where GMF is considered unhealthy and
dangerous) [5]. Responses were gathered using a 5-point Likert scale with scores that ranged from
1 (strongly disagree) to 5 (strongly agree). As the items were reverse coded, a higher score indicated
a positive attitude towards GMEFE.

Food neophobia (M =2.97, SD = 0.56, Cronbach’s « = 0.71). Food neophobia was measured using
three items adapted from Maes et al. [7], namely, “I am afraid to eat things I have never had before”
and “I do not trust new foods”. Responses were based on a 5-point Likert scale with scores that ranged
from 1 (strongly disagree) to 5 (strongly agree). A higher score indicated high food neophobia.

Perceived benefit (M = 2.96, SD = 0.63, Cronbach’s « = 0.86). Perceived benefit was measured
using eight items adapted from Zhu and Xie [15]. Sample items included the following: “Applying
gene technology in food production will reduce the price of food products” and “Genetically modified
food products are better quality foodstuffs than other food products”. Responses were based on
a 5-point Likert scale with scores that ranged from 1 (strongly disagree) to 5 (strongly agree). A higher
score indicated a high level of perceived benefit of GMF.

Factual knowledge (M = 5.66, SD = 1.16). Factual knowledge regarding GMF was measured using
eight statements adapted from Ghasemi et al. [64]. Respondents were asked to answer each item as
either true or false. The responses were coded as “1” for correct answers or “0” for incorrect answers.
The questions were composed of a mix of easy and difficult statements. The knowledge statements,
with the correct answers in brackets, were as follows: (i) “GM crops are the same as conventionally
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cross-bred crops” (false); (ii) “GM crops are the same as organic crops” (false); (iii) “GM crops are
produced by taking genes from plant species and transferring them into plants” (true); (iv) “Non-GM
foods do not contain genes, while GM foods do” (true); (v) “It is impossible to transfer animals’ genes
into plants” (false); (vi) “Tomato modified with fish genes would taste fishy” (false); (vii) “GM foods
can be distinguished from non-GM foods” (false); and (viii) “All processed foods are made using GM
products” (false). A higher score indicated high factual knowledge about GMF.

Perceived familiarity (M = 4.40, SD = 0.87). Perceived familiarity was a single item question
adapted from Yang et al. [44]: “On a ten-point scale with 1 being nothing at all and 10 being very
much, please tell me which number between 1 and 10 best represents how much you have heard, read,
or seen about GMF?” A higher score indicated high perceived familiarity with GMFE.

Media attention (M = 2.68, SD = 0.64, Cronbach’s « = 0.83). Media attention was measured using
five items adapted from Lin et al. [65]. The items asked respondents to indicate how much attention
they gave to GMF messages delivered via newspaper, television, radio, internet, and social media
(1 = no attention at all, 5 = very close attention). A higher score indicated high media attention to GME.

Media dependency (M = 3.66, SD = 0.59, Cronbach’s « = 0.80). Media dependency was measured
using four items adapted from Ho et al. [53]. Sample items included the following: “Getting information
from the news media is helpful for me to find out about GMF” and “Getting information from the
news media is helpful for me to figure out how to deal with GMF”. Respondents were asked to rate
their agreement using a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). A higher score
indicated high media dependency for GMF information.

Control variables. The effects of age (M = 20.69, SD = 4.02) and gender (female = 61%) were
controlled in the analysis.

3.3. Data Analysis

IBM SPSS Statistics 21 (IBM, New York, NY, USA) was used to analyze the data. Aside from
descriptive statistics (e.g., mean, standard deviation, percentage), hierarchical regression analysis was
performed to examine the association between the study’s independent and dependent variables.
Attitude towards GMF was entered as the dependent variable, and several independent variables were
entered in blocks. Control variables (i.e., age and gender) were entered in the first block, followed by
personal factors (i.e., food neophobia, perceived benefit, factual knowledge, and perceived familiarity)
in the second block, media factors (i.e., media attention and media dependency) in the third block, and
interaction variables (i.e., media attention X media dependency) in the final block.

To examine whether media attention moderates the association between media dependency and
attitude towards GMF, an interaction term was created by multiplying the mean-centered values of
the respective main effect variables to reduce potential multicollinearity problems [66]. Zero-order
bivariate correlation analysis was also conducted before running the regression analysis.

4. Results

4.1. Attitude towards GMF

RQ1 asked about the respondents’ attitude towards GMF. Results showed that the respondents
had an overall negative attitude towards GMF based on the average of the two attitude items (M = 2.75,
SD = 0.73). This was evidenced by a mean score of less than 3 (the items were reversed, so a score of
less than 3 indicates a negative attitude). A close inspection of the mean scores of the items “Genetically
modified food is unhealthy” (M = 2.71, SD = 0.81) and “Applying gene technology in food production
is dangerous” (M = 2.79, SD = 0.85) indicated such negative attitudes.
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4.2. Factors Associated with Attitude towards GMF

Table 1 presents the results of the hierarchical regression analysis that show factors associated with
attitude towards GMEF. Overall, the independent variables were able to explain 33.4% of the attitude
towards GMF’s variance.

After controlling for the effects of age (3 =—-0.08, p = 0.06) and gender (3 =—-0.05, p = 0.19), results
showed that two of the four personal factors were associated with attitude towards GMF. Specifically,
food neophobia (§ = —0.09, p = 0.03) was negatively associated with attitude towards GMF, whereas
perceived benefit ( = 0.54, p < 0.001) was positively associated with it. This supported H1 and H2.
In contrast, H3 and H4 were rejected because factual knowledge (3 = —0.03, p = 0.52) and perceived
familiarity (3 = 0.07, p = 0.08) were both not associated with attitude towards GMF. Finally, media
attention (f = —0.09, p = 0.04) was negatively associated with attitude towards GMF, whereas media
dependency was not associated with it (3 = 0.02, p = 0.67). Therefore, these results supported H5 but
not Heé.

Table 1. Regression results predicting attitude towards genetically modified foods (GMEF).

Zero-Order
Correlation B SE B

Block 1: Control variables

Age —0.16 ** —-0.02 0.01 —-0.08

Gender -0.11* —-0.08 0.06 —-0.05

Incremental R? (%) 3.90 ***
Block 2: Personal factors

Food neophobia -0.11* -0.15 0.07  -0.09*

Perceived benefit 0.55 *** 0.62 0.05  0.54 ***

Factual knowledge —-0.05 —-0.02 0.02 —-0.03

Perceived familiarity 0.05 0.06 0.04 0.07

Incremental R? (%) 28.30 ***
Block 3: Media factors

Media attention —-0.04 -0.11 0.05 —0.09 *

Media dependency 0.06 0.02 0.05 0.02

Incremental R? (%) 0.40
Block 4: Two-way interactions

Media dependency X media attention —-0.14 0.06 —-0.09*

Incremental R? (%) 0.80 *
Total R? (%) 33.40 ***

Notes. N = 467. Cell entries for all models are final unstandardized (B) and standardized (3) regression coefficients
for the final block; SE is standard error. * p < 0.05, ** p < 0.01, *** p < 0.001.

4.3. Interaction of Media Attention and Media Dependency

RQ2 asked whether media attention moderates the association between media dependency and
attitude towards GMF. Based on Table 1, media attention moderated the association between media
dependency and attitude towards GMF (3 = —0.09, p = 0.02). To further examine the interaction effect,
we used Hayes” PROCESS Macro version 3.4 (model 1) [67] to perform a simple slope analysis, which
would allow us to determine the conditional effect of media attention between the association of media
dependency and attitude towards GMF and whether such effects were statistically significant. While
we found an interaction effect in Table 1, results shown in Table 2 suggest that such interactions were
nonsignificant. Hence, media attention did not moderate the association between media dependency
and attitude towards GMFE.
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Table 2. Simple slope analysis results.

Level of Media

Attention B SE.p 95% CI
—1SD (-0.6399) 0.11 0.06 0.08 —0.01,0.23
Mean (0.0000) 002 005 067 —0.08,0.12
+1 SD (0.6399) —-0.06 0.06 0.31 —0.19, 0.06

Notes. N = 467. Only unstandardized (B) regression coefficients are produced by the program. CI is confidence
interval; SE is standard error.

5. Discussion

Based on a survey conducted among 467 university students in Kunming, China, this study sheds
light on recent attitude towards GMF in the country as well as the personal and media factors that are
associated with such attitude. The following paragraphs provide a discussion of the key findings of
the study.

First, the study found that the respondents had an overall negative attitude towards GMFE. Such
a finding is consistent with that of Cui and Shoemaker [5] in China, where most respondents were
found to have a more negative attitude towards GMF in recent years. A potential reason for such
a negative attitude is that mass media in China frequently discusses GMF issues in a negative way [5].
On the other hand, the finding contradicts the study of Han et al. [31], which reported that more people
supported GMEFE. Nonetheless, our results should be interpreted with caution since our sample was
derived using nonprobability sampling that may not reflect the target population’s prevalent attitude
towards GMF [68].

Second, although the results provide support to TRA by showing that beliefs can affect attitude
towards an object, not all personal beliefs were found to be associated with attitude towards GMF
in this study. Specifically, perceived benefit and food neophobia were associated with such attitude
but factual knowledge and perceived familiarity were not. These findings are consistent with Rose
et al.’s [49] recent study, where food consciousness—a construct similar to food neophobia—was shown
to predict negative attitude towards GMF, while both types of knowledge did not. Such findings are
also reminiscent of Hossain and Onyango’s study [69], where knowledge of science was reported not
to predict acceptance of GMFE. Although perceived benefit and food neophobia represent both ends of
a spectrum, the former had a greater association with attitude towards GMF than the latter in this
study. This is consistent with previous works [36-38], where the negative effect of food neophobia
on attitude towards GMF was minimal compared to the positive effect of perceived benefit. The role
of perceived benefit as a strong predictor among other predictors of attitude towards GMF is also
supported by the study of Chen and Li [32]. Based on the results, we can argue that despite the
presence of food neophobia and regardless of consumers’ prior knowledge (i.e., factual knowledge and
perceived familiarity), communicating the benefits of GMF might be a strategic move in improving
people’s attitude towards GME.

Third, this study found that media attention, but not media dependency, was negatively associated
with attitude towards GMF. Moreover, we also did not find an interaction between these variables.
Nonetheless, the results support the notion that the media can influence people’s attitude towards
issues of public concern [58,59]. The more attention the respondents paid to GMF delivered through
various media platforms, the more likely they were to hold a negative attitude towards it. This result is
consistent with previous research (e.g., [57,60]) and models of information processing and persuasion,
such as the elaboration likelihood model [55], which proposes that attention to message content is
a necessary condition for persuasive effects. As mass media in China frequently discusses GMF issues
negatively due to heated discussions among Chinese politicians, activists, and consumers [5], it is
somewhat expected that attention to GMF in various media platforms negatively predicts people’s
attitude towards GMF.
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6. Implications

6.1. Theoretical Implications

The study has several theoretical implications. First, it adds to our theoretical understanding
of the factors associated with the formation of attitude towards GMF in China. More importantly,
it adds to the relatively few studies that have used theories to examine consumer perceptions of GMF
in China (e.g., [13,14]). The study also highlights the usefulness of MSD theory when predicting
attitude towards GME. Although the MSD theory has been used to examine food issues (e.g., [33,70,71]),
to the best of our knowledge, the current study is one of the first to have applied such theory to
examine attitude towards GMF. While the results showed that media dependency was a nonsignificant
predictor of attitude towards GMF in this study;, it also showed that an association occurred when
media dependency interacted with media attention. Although the simple slope analysis revealed
that such interaction yielded statistically nonsignificant slopes, future studies should further explore
the moderating effect of media attention on health and environmental issues in conjunction with
individuals’ level of media dependency.

6.2. Practical Implications

In terms of practical implications, the study suggests that stakeholders involved in the production
and dissemination of GMF should be aware of consumers’ attitude towards GMF considering that
scholars have established that such perceptions can affect their purchase and consumption behaviors
related to GMF [7,14]. As the present study showed that the respondents had an overall negative
attitude towards GMF, stakeholders should continuously exert efforts to better communicate the
benefits and safety of GMF consumption. Moreover, the study also provides insights to news
organizations regarding the influence of the media on public attitude towards GMF. Although news
organizations should deliver balanced coverage of positive and negative news about GMEF, they should
also proactively incorporate scientific facts in their reports and weed out exaggerated and fake news
that can undermine the formation of an overall positive public attitude towards GMF [5].

7. Limitations and Future Research Directions

Although this study contributes knowledge on factors associated with attitude towards GMF in
China, some limitations should be acknowledged. First, the sample only included university students
from one city in China. As argued by Honkanen and Verplanken [72], university students are more
likely to be concerned about environmental issues and this makes them different from the rest of
the population. Thus, future research should collect data from respondents that represent different
backgrounds in various parts of the country. Second, the study was limited to the use of nonprobability
sampling to gather respondents. Thus, future studies can be conducted using probability sampling to
obtain nationally representative respondents. Third, the sample size was relatively small compared to
the total population of China. Future research should thus aim to recruit thousands of respondents
from different socioeconomic backgrounds to determine the generalizability of the study’s results.
Fourth, although the two attitude items used in this study are reliable and provide a good reflection
of respondents’ attitude towards GMF, we recognize that more items should be included to better
capture such a construct. Thus, future endeavors should aim to develop a psychometrically validated
measure of Chinese respondents” attitude towards GME. Finally, the study only examined attitude
towards GMF without specifying whether the food comes from genetically modified plants or animals.
Future studies should differentiate between these types of GMF considering that there are differences
in attitude between these two sources of GMF [4].

8. Conclusions

Based on a sample of university students in Kunming, China, this study provides novel insights
regarding attitude towards GMF as well as the significant personal and media factors related to them.
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Results revealed that the respondents had an overall negative attitude towards GMF. Regardless of age
and gender, those with high food neophobia were likely to have a negative attitude towards GMF,
whereas those that perceived greater GMF benefits were more likely to have a positive attitude towards
it. Although media dependency was not associated with attitude towards GME, a high level of attention
to GMF-related media was associated with a negative attitude towards GMEF. Overall, the study
highlights that the overall negative attitude towards GMF among a sample of Chinese university
students was not only influenced by personal factors (e.g., food neophobia and perceived benefit) but
also by the level of media attention given by the respondents to messages conveying GMF-related
information. We hope that such findings can guide scholars, practitioners, and government officials in
developing messages to help improve the prevailing attitude towards GMF in China.

Author Contributions: L.L. contributed to research design and drafted the article. ].R.B. contributed to conception
and revised the article. Both authors conducted data analysis as well as read and approved the final manuscript.

Funding: This work was supported by the Yunnan University Research Grant [number C176220100019].

Acknowledgments: The authors would like to acknowledge Yunnan University, PR. China, for funding
this research.

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

References

1. World Health Organization. Food, Genetically Modified. 2018. Available online: http://www.who.int/topics/
food_genetically_modified/en/ (accessed on 21 October 2018).

2. World Health Organization. Frequently Asked Questions on Genetically Modified Foods. 2014. Available
online: http://www.who.int/foodsafety/areas_work/food-technology/fag-genetically-modified-food/en/
(accessed on 21 October 2018).

3.  Gurdu, C.; Ranchhod, A. The futures of genetically-modified foods: Global threat or panacea? Futures 2016,
83, 24-36. [CrossRef]

4. Marques, M.D.; Critchley, C.R.; Walshe, J. Attitudes to genetically modified food over time: How trust
in organizations and the media cycle predict support. Public Underst. Sci. 2015, 24, 601-618. [CrossRef]
[PubMed]

5. Cui, K,; Shoemaker, S.P. Public perception of genetically-modified (GM) food: A nationwide Chinese
consumer study. npj Sci. Food 2018, 2, 10. [CrossRef] [PubMed]

6. Klerck, D.; Sweeney, ].C. The effect of knowledge types on consumer-perceived risk and adoption of
genetically modified foods. Psychol. Mark. 2007, 24, 171-193. [CrossRef]

7. Maes, J.; Bourgonjon, J.; Gheysen, G.; Valcke, M. Variables affecting secondary school students’ willingness
to eat genetically modified food crops. Res. Sci. Educ. 2018, 48, 597-618. [CrossRef]

8.  Fishbein, M.; Ajzen, 1. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research;
Addison-Wesley: Reading, MA, USA, 1975.

9. Ball-Rokeach, S.J.; DeFleur, M.L. A dependency model of mass-media effects. Commun. Res. 1976, 3, 3-21.
[CrossRef]

10.  Falkner, R. International sources of environmental policy change in China: The case of genetically modified
food. Pac. Rev. 2006, 19, 473-494. [CrossRef]

11. Oz, B,; Unsal, F; Movassaghi, H. Consumer attitudes toward genetically modified food in the United States:
Are millennials different? J. Transnatl. Manag. 2018, 23, 3-21. [CrossRef]

12.  Vecchione, M.; Feldman, C.; Wunderlich, S. Consumer knowledge and attitudes about genetically modified
food products and labelling policy. Int. J. Food Sci. Nutr. 2015, 66, 329-335. [CrossRef]

13. Lu, X,; Xie, X.; Xiong, J. Social trust and risk perception of genetically modified food in urban areas of China:
The role of salient value similarity. J. Risk Res. 2015, 18, 199-214. [CrossRef]

14. Zhu, W,; Yao, N.; Ma, B.; Wang, F. Consumers’ risk perception, information seeking, and intention to purchase
genetically modified food: An empirical study in China. Br. Food ]. 2018, 120, 2182-2194. [CrossRef]

15.  Zhu, X.; Xie, X. Effects of knowledge on attitude formation and change toward genetically modified foods.
Risk Anal. 2015, 35, 790-810. [CrossRef] [PubMed]


http://www.who.int/topics/food_genetically_modified/en/
http://www.who.int/topics/food_genetically_modified/en/
http://www.who.int/foodsafety/areas_work/food-technology/faq-genetically-modified-food/en/
http://dx.doi.org/10.1016/j.futures.2016.06.007
http://dx.doi.org/10.1177/0963662514542372
http://www.ncbi.nlm.nih.gov/pubmed/25063421
http://dx.doi.org/10.1038/s41538-018-0018-4
http://www.ncbi.nlm.nih.gov/pubmed/31304260
http://dx.doi.org/10.1002/mar.20157
http://dx.doi.org/10.1007/s11165-016-9580-4
http://dx.doi.org/10.1177/009365027600300101
http://dx.doi.org/10.1080/09512740600984861
http://dx.doi.org/10.1080/15475778.2017.1373316
http://dx.doi.org/10.3109/09637486.2014.986072
http://dx.doi.org/10.1080/13669877.2014.889195
http://dx.doi.org/10.1108/BFJ-11-2017-0622
http://dx.doi.org/10.1111/risa.12319
http://www.ncbi.nlm.nih.gov/pubmed/25693867

Int. |. Environ. Res. Public Health 2019, 16, 4613 12 of 14

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Augoustinos, M.; Crabb, S.; Shepherd, R. Genetically modified food in the news: Media representations of
the GM debate in the UK. Public Underst. Sci. 2010, 19, 98-114. [CrossRef] [PubMed]

Mcinerney, C.; Bird, N.; Nucci, M. The flow of scientific knowledge from lab to the lay public: The case of
genetically modified food. Sci. Commun. 2004, 26, 44-74. [CrossRef]

Du, L.; Rachul, C. Chinese newspaper coverage of genetically modified organisms. BMC Public Health 2012,
12, 326. [CrossRef]

Zheng, Z.; Gao, Y.; Zhang, Y.; Henneberry, S. Changing attitudes toward genetically modified foods in urban
China. China Agric. Econ. Rev. 2017, 9, 397-414. [CrossRef]

Zhang, M.; Liu, G.L. The effects of consumer’s subjective and objective knowledge on perceptions and
attitude towards genetically modified foods: Objective knowledge as a determinant. Int. J. Food Sci. Technol.
2015, 50, 1198-1205. [CrossRef]

Lockie, S.; Lawrence, G.; Lyons, K.; Grice, ]J. Factors underlying support or opposition to biotechnology
among Australian food consumers and implications for retailer-led food regulation. Food Policy 2005, 30,
399-418. [CrossRef]

Bech-Larsen, T.; Grunert, K.G. Can health benefits break down Nordic consumers’ rejection of genetically
modified foods? A conjoint study of Danish, Norwegian, Swedish and Finnish consumers’ preferences
for hard cheese. In Proceedings of the ANZMAC 2000 Conference, Gold Coast, Queensland, Australia,
28 November—-1 December 2000.

Gaskell, G.; Allum, N.; Bauer, M.; Durant, J.; Allansdottir, A.; Bonfadelli, H.; Boy, D.; De Cheveigné, S.;
Fjaestad, B.; Gutteling, ].M.; et al. Biotechnology and the European public. Nat. Biotechnol. 2000, 18, 935.
[CrossRef]

Gaskell, G.; Bauer, M.W.; Durant, J.; Allum, N.C. Worlds apart? The reception of genetically modified foods
in Europe and the US. Science 1999, 285, 384-387. [CrossRef]

Grunert, K.G.; Bredahl, L.; Scholderer, J. Four questions on European consumers’ attitudes toward the use of
genetic modification in food production. Innov. Food Sci. Emerg. Technol. 2003, 4, 435-445. [CrossRef]
Moon, W.; Balasubramanian, S.K. Is there a market for genetically modified foods in Europe? Contingent
valuation of GM and non-GM breakfast cereals in the United Kingdom. AgBioForum 2003, 6, 128-133.
Fortin, D.R.; Renton, M.S. Consumer acceptance of genetically modified foods in New Zealand. Br. Food .
2003, 105, 42-58. [CrossRef]

Subrahmanyan, S.; Cheng, P.S. Perceptions and attitudes of Singaporeans towards genetically modified food.
J. Consum. Aff. 2000, 34, 269-290. [CrossRef]

Macer, D.; Ng, M.A.C. Changing attitudes to biotechnology in Japan. Nat. Biotechnol. 2000, 18, 945. [CrossRef]
Aerni, P. Stakeholder attitudes towards the risks and benefits of genetically modified crops in South Africa.
Enwiron. Sci. Policy 2005, 8, 464-476. [CrossRef]

Han, F; Zhou, D,; Liu, X.; Cheng, J.; Zhang, Q.; Shelton, A.M. Attitudes in China about crops and foods
developed by biotechnology. PLoS ONE 2015, 10, e0139114. [CrossRef]

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

Silk, K.J.; Weiner, ].; Parrott, R.L. Gene cuisine or franken food? The theory of reasoned action as an audience
segmentation strategy for messages about genetically modified foods. J. Health Commun. 2005, 10, 751-767.
[CrossRef]

Dovey, T.M,; Staples, P.A.; Gibson, E.L.; Halford, J.C. Food neophobia and “picky/fussy’eating in children:
A review. Appetite 2008, 50, 181-193. [CrossRef]

Siegrist, M. Factors influencing public acceptance of innovative food technologies and products. Trends Food
Sci. Technol. 2008, 19, 603-608. [CrossRef]

Backstrom, A.; Pirttild-Backman, A.M.; Tuorila, H. Willingness to try new foods as predicted by social
representations and attitude and trait scales. Appetite 2004, 43, 75-83. [CrossRef] [PubMed]

Bredahl, L. Consumers’ Cognitions with regard to genetically modified foods. Results of a qualitative study
in four countries. Appetite 1999, 33, 343-360. [CrossRef] [PubMed]

Bredahl, L. Determinants of consumer attitudes and purchase intentions with regard to genetically modified
food-results of a cross-national survey. J. Consum. Policy 2001, 24, 23-61. [CrossRef]

Bearth, A.; Siegrist, M. Are risk or benefit perceptions more important for public acceptance of innovative
food technologies: A meta-analysis. Trends Food Sci. Technol. 2016, 49, 14-23. [CrossRef]


http://dx.doi.org/10.1177/0963662508088669
http://www.ncbi.nlm.nih.gov/pubmed/20533793
http://dx.doi.org/10.1177/1075547004267024
http://dx.doi.org/10.1186/1471-2458-12-326
http://dx.doi.org/10.1108/CAER-04-2017-0061
http://dx.doi.org/10.1111/ijfs.12753
http://dx.doi.org/10.1016/j.foodpol.2005.06.001
http://dx.doi.org/10.1038/79403
http://dx.doi.org/10.1126/science.285.5426.384
http://dx.doi.org/10.1016/S1466-8564(03)00035-3
http://dx.doi.org/10.1108/00070700310467483
http://dx.doi.org/10.1111/j.1745-6606.2000.tb00094.x
http://dx.doi.org/10.1038/79425
http://dx.doi.org/10.1016/j.envsci.2005.07.001
http://dx.doi.org/10.1371/journal.pone.0139114
http://dx.doi.org/10.1016/j.foodqual.2006.10.002
http://dx.doi.org/10.1080/10810730500326740
http://dx.doi.org/10.1016/j.appet.2007.09.009
http://dx.doi.org/10.1016/j.tifs.2008.01.017
http://dx.doi.org/10.1016/j.appet.2004.03.004
http://www.ncbi.nlm.nih.gov/pubmed/15262020
http://dx.doi.org/10.1006/appe.1999.0267
http://www.ncbi.nlm.nih.gov/pubmed/10625527
http://dx.doi.org/10.1023/A:1010950406128
http://dx.doi.org/10.1016/j.tifs.2016.01.003

Int. |. Environ. Res. Public Health 2019, 16, 4613 13 of 14

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Falk, M.C.; Chassy, B.M.; Harlander, S.K.; Hoban IV, T.J.; McGloughlin, M.N.; Akhlaghi, A.R. Food
biotechnology: Benefits and concerns. J. Nutr. 2002, 132, 1384-1390. [CrossRef]

Siegrist, M. The influence of trust and perceptions of risks and benefits on the acceptance of gene technology.
Risk Anal. 2000, 20, 195-204. [CrossRef]

Lee, E.W.; Ho, S.S. Staying abreast of breast cancer: Examining how communication and motivation relate to
Singaporean women's breast cancer knowledge. Asian J. Commun. 2015, 25, 422-442. [CrossRef]

Salmon, C.T. Perspectives on involvement in consumer and communication research. Prog. Commun. Sci.
1986, 7, 243-268.

Yang, X.; Chuah, A.S.; Lee, EEW.; Ho, S.S. Extending the cognitive mediation model: Examining factors
associated with perceived familiarity and factual knowledge of nanotechnology. Mass Commun. Soc. 2017,
20,403-426. [CrossRef]

Pieniak, Z.; Aertsens, J.; Verbeke, W. Subjective and objective knowledge as determinants of organic vegetables
consumption. Food Qual. Prefer. 2010, 21, 581-588. [CrossRef]

Hollander, B.A. The new news and the 1992 presidential campaign: Perceived vs. actual political knowledge.
J. Mass Commun. Q. 1995, 72, 786-798. [CrossRef]

Ladwig, P; Dalrymple, K.E.; Brossard, D.; Scheufele, D.A.; Corley, E.A. Perceived familiarity or factual
knowledge? Comparing operationalizations of scientific understanding. Sci. Public Policy 2012, 39, 761-774.
[CrossRef]

Jin, H.J.; Han, D.H. Interaction between message framing and consumers’ prior subjective knowledge
regarding food safety issues. Food Policy 2014, 44, 95-102. [CrossRef]

Rose, KM.; Howell, E.L.; Su LY, F; Xenos, M.A; Brossard, D.; Scheufele, D.A. Distinguishing scientific
knowledge: The impact of different measures of knowledge on genetically modified food attitudes.
Public Underst. Sci. 2019, 28, 449-467. [CrossRef]

Phillips, W].; Asperin, A.; Wolfe, K. Investigating the effect of country image and subjective knowledge on
attitudes and behaviors: US Upper Midwesterners” intentions to consume Korean Food and visit Korea.
Int. ]. Hosp. Manag. 2013, 32, 49-58. [CrossRef]

Ball-Rokeach, S.J. The origins of individual media-system dependency: A sociological framework.
Commun. Res. 1985, 12, 485-510. [CrossRef]

Hindman, D.B. Media system dependency and public support for the press and president. Mass Commun.
Soc. 2004, 7,29-42. [CrossRef]

Ho, S.S.; Liao, Y.; Rosenthal, S. Applying the theory of planned behavior and media dependency theory:
Predictors of public pro-environmental behavioral intentions in Singapore. Environ. Commun. 2015, 9, 77-99.
[CrossRef]

Slater, M.D.; Goodall, C.E.; Hayes, A.F. Self-reported news attention does assess differential processing of
media content: An experiment on risk perceptions utilizing a random sample of US local crime and accident
news. J. Commun. 2009, 59, 117-134. [CrossRef]

Petty, R.E.; Cacioppo, J.T. The elaboration likelihood model of persuasion. In Advances in Experimental Social
Psychology; Berkowitz, L., Ed.; Academic Press: New York, NY, USA, 1986; Volume 19, pp. 123-205.
Gerbner, G.; Gross, L. Living with television. The violence profile. ]. Commun. 1976, 26, 182-190. [CrossRef]
[PubMed]

Gerbner, G.; Gross, L.; Morgan, M.; Signorielli, N. The “mainstreaming” of America: Violence profile no. 11.
J. Commun. 1980, 30, 10-29. [CrossRef]

Brewer, PR. Framing, value words, and citizens” explanations of their issue opinion. Political Commun. 2002,
19, 303-316. [CrossRef]

Price, V.; Nir, L.; Cappella, ].N. Framing public discussion of gay civil unions. Public Opin. Q. 2005, 69,
179-212. [CrossRef]

Chen, M.E. Modeling an extended theory of planned behavior model to predict intention to take precautions
to avoid consuming food with additives. Food Qual. Prefer. 2017, 58, 24-33. [CrossRef]

Lowrey, W. Media dependency during a large-scale social disruption: The case of September 11. Mass Commun.
Soc. 2004, 7, 339-357. [CrossRef]

DeFleur, M.; Ball-Rokeach, S. Media system dependency theory. In Theories of Mass Communication; DeFleur, M.,
Ball-Rokeach, S., Eds.; Longman: New York, NY, USA, 1989; pp. 292-327.


http://dx.doi.org/10.1093/jn/132.6.1384
http://dx.doi.org/10.1111/0272-4332.202020
http://dx.doi.org/10.1080/01292986.2014.976580
http://dx.doi.org/10.1080/15205436.2016.1271436
http://dx.doi.org/10.1016/j.foodqual.2010.03.004
http://dx.doi.org/10.1177/107769909507200403
http://dx.doi.org/10.1093/scipol/scs048
http://dx.doi.org/10.1016/j.foodpol.2013.10.007
http://dx.doi.org/10.1177/0963662518824837
http://dx.doi.org/10.1016/j.ijhm.2012.04.003
http://dx.doi.org/10.1177/009365085012004003
http://dx.doi.org/10.1207/s15327825mcs0701_3
http://dx.doi.org/10.1080/17524032.2014.932819
http://dx.doi.org/10.1111/j.1460-2466.2008.01407.x
http://dx.doi.org/10.1111/j.1460-2466.1976.tb01397.x
http://www.ncbi.nlm.nih.gov/pubmed/932235
http://dx.doi.org/10.1111/j.1460-2466.1980.tb01987.x
http://dx.doi.org/10.1080/01957470290055510
http://dx.doi.org/10.1093/poq/nfi014
http://dx.doi.org/10.1016/j.foodqual.2017.01.002
http://dx.doi.org/10.1207/s15327825mcs0703_5

Int. |. Environ. Res. Public Health 2019, 16, 4613 14 of 14

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Ball-Rokeach, S.J.; Rokeach, M.; Grube, ].W. The Great American Values Test: Influencing Behavior and Belief
Through Television; Free Press: New York, NY, USA, 1984.

Ghasemi, S.; Karami, E.; Azadi, H. Knowledge, attitudes and behavioral intentions of agricultural
professionals toward genetically modified (GM) foods: A case study in southwest Iran. Sci. Eng. Eth. 2013,
19, 1201-1227. [CrossRef]

Lin, T.T,; Li, L.; Bautista, ].R. Examining how communication and knowledge relate to Singaporean youths’
perceived risk of haze and intentions to take preventive behaviors. Health Commun. 2017, 32, 749-758.
[CrossRef]

Cohen, J.; Cohen, P; West, S.G.; Aiken, L.S. Applied Multiple Correlation/Regression Analysis for the Behavioral
Sciences, 3rd ed.; Lawrence Erlbaum Associates: Hillsdale, NJ, USA, 2003.

Hayes, A.F. The PROCESS Macro for SPSS and SAS. Available online: http://processmacro.org/download.html
(accessed on 25 October 2019).

Pidgeon, N.F.; Poortinga, W.; Rowe, G.; Horlick-Jones, T.; Walls, J.; O’ Riordan, T. Using surveys in public
participation processes for risk decision making: The case of the 2003 British GM nation? Public debate.
Risk Anal. Int. ]. 2005, 25, 467-479. [CrossRef]

Hossain, F; Onyango, B. Product attributes and consumer acceptance of nutritionally enhanced genetically
modified foods. Int. ]. Consum. Stud. 2004, 28, 255-267. [CrossRef]

Whaley, S.R.; Tucker, M. The influence of perceived food risk and source trust on media system dependency.
J. Appl. Commun. 2004, 88, 1. [CrossRef]

Tucker, M.; Whaley, S.R.; Sharp, J.S. Consumer perceptions of food-related risks. Int. J. Food Sci. Technol.
2006, 41, 135-146. [CrossRef]

Honkanen, P; Verplanken, B. Understanding attitudes towards genetically modified food: The role of values
and attitude strength. J. Consum. Policy 2004, 27, 401-420. [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/10.1007/s11948-012-9383-6
http://dx.doi.org/10.1080/10410236.2016.1172288
http://processmacro.org/download.html
http://dx.doi.org/10.1111/j.1539-6924.2005.00603.x
http://dx.doi.org/10.1111/j.1470-6431.2004.00352.x
http://dx.doi.org/10.4148/1051-0834.1315
http://dx.doi.org/10.1111/j.1365-2621.2005.01010.x
http://dx.doi.org/10.1007/s10603-004-2524-9
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Literature Review 
	Attitude towards GMF 
	Personal Factors 
	Food Neophobia 
	Perceived Benefits 
	Factual Knowledge 
	Perceived Familiarity 

	Media Factors 
	Media Attention 
	Media Dependency 


	Methods 
	Respondent Selection and Profiles 
	Measures 
	Data Analysis 

	Results 
	Attitude towards GMF 
	Factors Associated with Attitude towards GMF 
	Interaction of Media Attention and Media Dependency 

	Discussion 
	Implications 
	Theoretical Implications 
	Practical Implications 

	Limitations and Future Research Directions 
	Conclusions 
	References

