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Abstract

:

The aim of this study is to identify consumer groups based on nutrition information-seeking behavior and how it relates to food consumption. Although the Chinese public can now access nutrition information through different channels, research on the segmentation of homogeneous consumer groups seeking nutrition information is lacking. This study closes this research gap and, in doing so, also shows how information seeking is related to dietary behavior. A questionnaire was sent out to a stratified random sample in Beijing, resulting in 448 responses. A cluster analysis using hierarchical methods was conducted, identifying four distinct consumer groups: Multi-Channel (27.43%), Mass Media (20.57%), Moderate (27.88%), and Uninterested (24.12%). The four segments differed significantly concerning food consumption frequencies, food literacy, and sociodemographic characteristics. Consumers who were more involved in nutrition information tended to eat healthier. Our findings indicate that nutrition information is worth promoting, but this kind of intervention is not a cure-all. Targeted interventions should focus on uninterested populations by providing non-informational nudging strategies to promote healthy eating behaviors. This study contributes to the identification of meaningful profiles for targeted interventions, particularly as regards uninterested or unreached consumers.
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1. Introduction


A poor diet is associated with an increased risk of cardiovascular disease, diabetes, and several cancers [1,2]. China is undergoing a remarkably rapid, but undesirable, shift toward a stage in nutrition transition that is dominated by a high intake of meat products as well as fast food and sugar-rich soft drinks [3,4]. According to the Chinese Residents Nutrition and Chronic Disease Status Report (2020), the problem of obesity and diet-related diseases among Chinese residents has become increasingly prominent. Providing intuitive and straightforward nutrition information is increasingly perceived as an essential tool for combatting unhealthy food choices and for improving public health [5,6]. Particularly during the COVID-19 pandemic, the provision of nutrition information is an important intervention to address the nutritional insufficiencies caused by the lack of supply [7].



In China, nutrition labeling is compulsory for prepackaged foods [8]. The Chinese government has begun to actively promote the Chinese Dietary Guidelines (CDG), which suggest different food groups based on the different energy levels required [9,10]. Additional sources of nutrition-related information are available to help consumers make healthy food choices. At present, mass media, especially new media, has become the primary channel for the dissemination of nutrition information [11]. However, little is known about the status of consumers seeking various sources of nutrition information, what motivates consumers to seek nutrition information, and the different types of food consumption related to nutrition information usage. This paper aims to shed light on these issues.



Consumers do not respond to various sources of nutrition information in the same way, and the one-size-fits-all approach to health campaigns or interventions has ignored the needs of different segments in terms of behavioral change strategies [12]. Consumer segmentation helps us to better understand the attitudes and behaviors of specific consumer groups rather than learning how an “average” consumer thinks and behaves [13]. One representative study found that consumers can be segmented based on their use of and attitudes toward nutrition labels, and that such segmentation can provide valuable information for a targeted communication approach [14]. A few recent studies have identified consumer groups based on the use of and trust in information sources [15] and profiled the segments using sociodemographic variables [16], purchase motives [17], and consumption behavior [18]. To the best of our knowledge, our study is the first in which consumer segments based on nutrition information-seeking behaviors have been related to food consumption in China.



To provide meaningful profiles of different groups, variable selection should be based on theory. Previous studies about the determinants of nutrition information seeking can be categorized into two parts: The first is the factors affecting perceived benefit. If consumers perceive the essential link between their current diet and future health, they may be more conscious and motivated to seek nutrition information [19]. Higher interest in healthy eating has been associated with more information usage and benefit [20]. A higher level of food involvement seems to be associated with higher motivation [21]. The second is the factors affecting the cost of searching. Information-searching costs are mainly impacted by opportunity cost and efficiency [22]. Empirically, employment situation and income are included in the analysis to help understand the effects of time pressure [23,24]. More educated consumers are more likely to use nutritional labels [25]. Likewise, knowledge of nutrition can facilitate the search for nutrition information by increasing its perceived benefits and increasing the effectiveness of its use, thus reducing the cost [26]. It is also essential to take sociodemographic characteristics into account [27,28,29].



It would also be helpful to determine if there are differences between consumer groups that use or do not use nutrition information in their food choices. Nutrition labeling not only provides information on the safety of a product but also reminds consumers how it is important to choose healthy products [30]. When exploring the role of leading factors influencing food quality from 1994 to 2010 in the US, the results showed that the most significant contributor is the increased use of nutrition facts tables and health claims [31]. In agreement with this finding, several studies have revealed links between the use of nutrition labels and healthy food choices [32,33,34]. However, other empirical research studies have shown that providing nutrition labels on foods does not effectively improve the health of consumer food choices [35,36].



As shown in the literature review, various factors and complex effects across nations mean that it is necessary to examine this issue in the biggest developing country. The purpose of this research is to explore the nutrition information-seeking behavior using segmentation based on various information sources and to then profile the segments using seeking motives, sociodemographic variables, food attributes, and consumption behavior. The main contribution of this paper lies not only in the study of nutrition information-seeking behavior in a new geographic context but also in the identification of meaningful profiles for targeted interventions, particularly in regard to uninterested or unreached consumers. The rest of the paper is organized as follows: Section 2 discusses the materials and the method, while Section 3 presents the results. The Discussion section presents the theoretical as well as practical implications of the findings along with the limitations of the study and future research directions. Section 5 briefly concludes the paper.




2. Materials and Methods


2.1. Data Collection


The survey was conducted in Beijing, the capital of China. The research data were obtained from 500 face-to-face interviews, which were conducted in January 2017 with consumers from the five major urban areas of Beijing, Haidian, Dongcheng, Xicheng, Fengtai, and Chaoyang. The questionnaire underwent pilot tests with a small sample of consumers to ensure question clarity and to avoid interview mistakes (n = 25). There were 448 usable samples in this study, as complete responses to crucial information and logical consistency were necessary for the statistical analysis conducted in the research.



Sample selection was conducted by stratified random sampling with proportional allocation to gender and age to avoid the under or over representation of the consumer profiles according to the sociodemographic statistical data from the Beijing Statistical Yearbook 2017. The questionnaires were administered by specially trained students. To achieve the maximum possible variation, the survey was conducted on different days and at different times and locations. The interviewers approached the respondents at supermarkets, shopping centers, or public parks in the main urban areas. Past literature suggested that consumers in these locations represent different levels of consumption, allowing us to avoid biased sample selection [37]. The selection criteria were adults aged above 18 years of age who had been living in Beijing for more than one year (relatively stable living condition). Before beginning the survey, the specific goals of the study as well as the study procedures and average time required for participations were explained to the participants. The participants were also informed that they could end their participation at any time and that their involvement would not require any effort other than filling in the questionnaire. No financial compensation was provided to the participants.



The final sample included 52.1% female participants and 47.9% male participants. The participants included different age groups: a young age group (<40 years old), which accounted for 46.1% of the participants, a middle age group (40–60 years old), which accounted for 35.9% of the participants, and an old age group (>60 years old), which accounted for 18% of the participants. Approximately half of the sample had received a tertiary level of education. Colleges and universities are widely distributed in Beijing, so there were more respondents with bachelor’s degree or above in the sample. The sample structure was similar to the census data of the resident population in Beijing (Table A1).




2.2. Questionnaire Design


The research team developed a self-administered questionnaire containing questions regarding nutrition information-seeking behavior, food literacy, attitudes to food attributes, food consumption frequency, and sociodemographic details. In order to investigate the validity of the questionnaire, we tested the content validity and face validity [38]. To determine the content validity, the test was assessed by five experts with a nutrition background. We asked the experts to score each item out of 5 based on the level of appropriateness of the item. The CVI of each item was above 4. In terms of face validity, the questionnaire underwent pilot tests with a small sample of consumers (n = 25). All of the respondents were interviewed after completing the questionnaire. The majority found that the layout of the questionnaire was clear and that the font size and length of the questionnaire were accurate. The questionnaire’s instructions were considered easy to understand by 80% of the respondents. The specific contents of the questionnaire were as follows:



Nutrition information-seeking behavior: Participants were asked to assess how frequently they used nutrition information, with responses ranging from never to very often, on a five-point scale. Specifically, seven information sources were included: the internet, TV programs, newspapers and radios, government campaigns, dietitians, friends and relatives, and food labels. The internal reliability of the nutrition information-seeking scale was good, with Cronbach’s α = 0.687, n = 7.



Food literacy: Food literacy, the capacity to gather, understand, process, and use relevant information to navigate the food system, is a critical concept that inspires food policies worldwide [39]. At the individual level, food literacy is considered an important variable that can determine one’s ability to assess and meet individual nutrition needs [40]. To evaluate the food literacy of consumers, we adopted a self-reporting approach that allowed participants to describe their eating habits and food skills, including their (1) interest in healthy eating, (2) nutrition knowledge, and (3) diet-health consciousness.



	
Interest in healthy eating: Three statements were used to evaluate the participants’ interest in healthy eating using a 5-point scale ranging from disagreement to absolute agreement. The first statement was “I believe that healthy eating is important”, the second was “I expect to know a lot about nutrition information and recommendations on a healthy diet”, and the third was “I think that if I am properly informed about the nutrition information, I could apply it to my diet” [20]. The internal reliability of the interest in healthy eating scale is also excellent, with Cronbach’s α = 0.865, n = 3.



	
Nutrition knowledge: Nutrition knowledge can take two general forms: knowledge of principles and knowledge of a food’s specific nutrient content [41]. Knowledge of principles was measured using two components drawn from the Chinese Dietary Guidelines. The first component measured the participants’ awareness of a dietitian’s recommendations about vegetables and fruits, grains, fish/poultry, milk and soybean products, oil, fried food, and salty food. For these seven items, participants stated whether or not the recommendations told them to have more or less of the food. The second component contained seven statements about dietary habits and their health implications. Such statements about healthy eating patterns were generally poorly understood by the Chinese public. We asked participants to determine if they agreed or disagreed with these statements. We assumed that people with better knowledge of nutrition would be more likely to provide the right answers. For this portion of the questionnaire, correct answers received a score of one, and wrong answers received a score of 0. The total possible score for this section was 14. Specific nutrition knowledge was measured by six questions to determine how much the consumers knew about protein, cholesterol, Vitamin C, fats, and salt. Participants were asked to choose the main sources of high-quality protein and Vitamin C and to determine which food had the most cholesterol or fat. Since the excessive use of salt is an important dietary problem in China [42], we also assessed the consumers’ knowledge of the maximum amount of salt in their diets. The maximum possible score for this section was 7. As such, the total possible score for all of the questions related to nutrition knowledge was 21. Cronbach’s α = 0.511, n = 20.



	
Diet-health consciousness: To measure general diet-health consciousness, one statement was used to evaluate the participants’ awareness of a healthy diet using a 5-point scale ranging from disagreement to absolute agreement with the following statement: “I think food and nutrition play an important role in maintaining health”. To measure specific diet-health consciousness, four unhealthy eating habits were included, such as excessive cholesterol intake, excessive sugar intake, excessive fat intake, and not consuming enough dietary fiber. Participants were asked to judge whether or not these habits might lead to health problems. Correct answers were given a score of 1, and wrong answers or answers where the participant stated that they did not know were given a score of 0. A total score of 9 was possible for this section. Cronbach’s α = 0.512, n = 4.






Attitudes toward food attributes: Consumer food choice behaviors are sophisticated processes, since individuals have to trade off various food attributes and make decisions. The participants had to respond whether they value four food attributes: nutrition, price, taste, and convenience, according to their consideration when making decisions. Cronbach’s α = 0.823, n = 4.



Food consumption frequency: One of the aims of our study was to investigate how nutrition information and awareness affect food behaviors. Given this purpose, we chose to add food frequency questions to measure the participants’ stated food consumption behaviors. We identified five food groups: vegetables, fruits, fish/seafood and poultry, milk and dairy products, and fast food. Food intake was evaluated on a 6-point scale corresponding to the following choices: more than once daily, once daily, 4–6 times weekly, 1–3 times weekly, 1–3 times monthly, and seldom or never. To facilitate the statistical calculations, we coded the responses according to the following rules: more than once daily was coded as 14 times weekly (assumed twice daily); once daily was coded as seven times weekly; 4–6 times weekly was coded as five times per week; 1–3 times weekly was coded as two times per week; 1–3 times monthly was coded as 0.5 times weekly, and seldom or never were coded as 0 times weekly. Cronbach’s α = 0.608, n = 5. In Chinese eating habits, vegetables and fruits are daily foods. The difference in frequency would not be too large, and therefore, it was necessary to better understand the portions for each meal. For vegetables, the participants had to choose quantities ranging from less than one Liang (a Chinese traditional unit of weight, 1 Liang = 50 g) (0.5 portions), one to two Liang (1 portion), three to four Liang (2 portions), five to six Liang (3 portions), and more than six Liang (4 portions). For fruits, we used an apple (approximately 200–250 g) for participants to refer to, with less than 200 g being equal to 0.5 portions; 200–300 g being equal to 1 portion; 400–500 g being equal to 2 portions; and more than 600 g being equal to 3 portions. The portion multiplied by the food consumption frequency resulted in the total consumption of the two items. Cronbach’s α = 0.406, n = 2. In addition, the participants were asked to consider if their current diet was healthier than it was three years ago, and this statement was rated on a 5-point scale from disagreement to total agreement.



Social–demographic characteristics: The survey ended with questions regarding the participant’s gender, age, educational attainment, monthly household income, family size, and other household characteristics. The participants were also asked whether they had a nutrition-related background and how often they purchased food. Additionally, we asked whether the participants followed a special diet, such as a low-fat, low-sugar, or low-salt diet.




2.3. Data Analysis


Cluster analysis was based on the self-reported frequency of how often the participants sought nutrition information. More specifically, we performed a hierarchical cluster analysis using Ward’s method and square Euclidean distance as a distance measurement. In the case of uncertain classification, we made a tentative choice of 3–6 to determine the proper cluster. Following Demirmen’s criteria for selecting groups by considering the most meaningful partition subjectively in terms of the research aims, we found four segments where the distance between the group gravity centers was relatively far. Finally, findings from the multivariate analysis of variance (MANOVA) procedures demonstrated that the means of the seven different information sources were significantly different among the four chosen clusters (p < 0.01). In addition, based on the hypothesis of equal covariance matrices, Duncan’s multiple range tests confirmed that each group was significantly different from the others. Thus, the four-segment solution was proven to be reasonable and robust. After the cluster analysis, we performed additional MANOVA analyses to discover whether and how the identified clusters differed concerning attitudes toward food attributes, food consumption frequency, and the main determinants of nutrition information-seeking behavior. These analyses also helped to identify the characteristics of the individuals who fell into each of the four segments. We conducted three general empirical tests and investigations: (1) We performed association tests to determine whether cluster membership could be related to attitudes toward food attributes and food consumption frequency. (2) We investigated and tested how the various determinants of nutrition information-seeking behavior, such as nutrition knowledge, diet-health consciousness, and interest in healthy eating, differ across segments. (3) Lastly, we investigated and tested how social demographic characteristics, including gender, age, education level, special diet, nutrition background, food-buying frequency, monthly household income, the presence of children, and the presence of elderly residents, all vary across segments. LSD and Dunnett T3 multiple range tests were used on a post hoc basis to determine which clusters differed from each other.





3. Results


3.1. Characteristics of Nutrition Information-Seeking and Segmentation Analysis


Mass media was the primary channel through which the consumers obtained nutrition information. In Table 1, the frequency at which nutrition information was sought via TV shows was the highest, which was followed by the Internet. Communication with relatives and friends about nutrition information can be a method of peer nutrition education and was the next most common information source. Food labels were also commonly used sources. Government campaigns and consultations with dietitians were not widely used, and more than half of the respondents said that they were “rarely” seeking nutrition information through these channels.



Cluster analysis, which was based on the seven information source variables discussed in the previous section, identified groups who received nutrition information from similar sources. The participants included in segment 1 were characterized by a firm intention to use all available media to obtain nutrition information. Thus, we labeled this segment as “Multi-Channel Seekers” (mean frequency was 3.49). Approximately 27% of the participants were classified in this group. The consumers in segment 2 were more likely to rely on mass media and peer education from family and friends. However, they were less willing to use government campaigns and food labels. This segment was labeled as “Mass-Media Seekers” (mean frequency was 2.94) and contained 20.58% of the consumers. Consumers from segment 3, the largest group representing 27.88% of the participants, were identified as “Moderate Seekers” (mean frequency was 2.71). Compared to the representatives in the “Multi-Channel Seekers” group, the participants grouped into segment 3 are particularly inclined to search for nutrition information through the internet, from websites, and through social media. In addition, the segment 3 consumers had relatively higher involvement with food labels than Mass-Media Seekers did. Segment 4 was called “Uninterested Seekers” (mean frequency was 2.26) and contained approximately 24% of the participants. Taking into account that all of the sources of nutrition information used were below the mean of the sample, the consumers in segment 4 represented the lowest levels of nutrition information-seeking behavior. The descriptive analysis of the mean values of the four segments is presented in Table 1.




3.2. Differences in Segments’ Food Literacy


The results revealed differences between the clusters based on the three variables (Table 2). Multi-Channel Seekers were the most interested in healthy eating (M = 13.67), which were followed by Mass-Media Seekers, and Moderate Seekers, while Uninterested Seekers were the least interested in healthy eating (M = 11.85). As for diet-health consciousness, participants in the Multi-Channel, Mass-Media, and Moderate segments had a closed outcome. Moderate Seekers (M = 8.21) reported significantly higher consciousness about their diet and health than Uninterested Seekers did (M = 7.74). However, even though it was determined that the Multi-Channel Seekers had the highest level of nutrition knowledge, few statistical differences were noted across the four segments.



Table 3 shows the differences between the clusters of consumers in terms of gender, age, education, and other sociodemographic variables. The gender composition across each segment was very similar. The consumers in the Moderate Seekers segment were the youngest (M = 37.43). In terms of age structure, Multi-Channel Seekers were mainly middle-aged consumers, while Mass-Media Seekers comprised both young and elderly participants. Uninterested Seekers were the oldest group. In agreement with previous studies, we found that education levels generally increased from the Uninterested to the Multi-Channel segments, with Moderate Seekers having the highest levels of education (M = 15.64). The Moderate Seeker segment had the highest mean value for household income (M = 2.89), and this value was significantly higher than the mean value of the Multi-Channel Seekers and Uninterested segments. As for other characteristics, the Multi-Channel Seekers stood out. They had the highest levels in terms of participants eating a special diet (M = 52.59), nutrition-related background (M = 10.34), food buying frequency (M = 4.04), and family size (M = 5.56).




3.3. Differences in Segments’ Attitudes to Food Attributes and Food Consumption Frequency


The survey asked how participants value general food attributes, such as nutrition, price, taste, and convenience. Attitudes toward these food attributes are subjective and involve a behavioral trade-off. Consumer attitudes toward nutrition were positive, although they varied significantly between the four segments (M = 76.79%). Table 4 shows a comparison of the food attitudes in the four clusters. Specifically, the Multi-Channel Seekers displayed the highest values for nutrition (M = 85.09%), and the Uninterested Seekers showed the lowest values for nutrition (M = 62.24%). Both the Multi-Channel Seekers and Moderate Seekers placed a significantly higher value on nutrition than the Mass-Media Seekers did. A high frequency of nutritional information use was associated with placing importance on healthier products. This result corresponds to the outcome of interest in terms of healthy eating. In addition to nutrition, Mass-Media Seekers valued price and convenience more than the other consumer segments did, while the Moderate Seekers had the highest preference for taste.



Overall, the Multi-Channel and Mass-Media consumers reported eating healthier foods more frequently than the other clusters did. Specifically, the Multi-Channel Seekers, who valued food nutrition the most, exhibited relatively healthy food consumption patterns, as indicated by their relatively high consumption of fruits and fish/poultry, and their low frequency of fast food consumption. This segment also consumed more vegetables and milk/dairy products than the Uninterested group did. The Mass-Media Seekers consumed more portions of vegetables and more milk than the other clusters and had a significantly higher consumption frequency of fruits than the Uninterested segment did. The Moderate Seekers, the youngest group who valued taste the most, had the highest consumption of fast food. However, the participants in this segment consumed even lower frequencies of vegetables and fish than the Uninterested segment did. However, the Moderate Seekers consumed the highest quantity of fruits among the four clusters and had a relatively high milk/dairy product intake. Uninterested consumers reported eating healthier foods less frequently than the other groups, reporting a lower number of servings of fruit and milk than the other groups. Additionally, the Uninterested consumers reported a relatively high intake of unhealthy products such as fast food.





4. Discussion


This study is the first to create correlations between consumer segments based on nutrition information and dietary behaviors in China. The primary objective was to identify consumer groups based on their nutrition information-seeking behavior in China. The second objective consisted of comparing sociodemographic characteristics, food literacy, attitudes toward food attributes, and the food behaviors of the groups. Based on the findings of the cluster analysis, four segments were taken into account to describe how the participants used nutrition information from a large set of sources. In addition, significant differences were observed across the different segments in terms of food literacy, food attitudes, and food consumption. Using the survey data, we found that consumers who were more involved with nutritional information, such as Multi-Channel Seekers and Mass-Media Seekers, tended to eat healthier. Their relatively healthy food choices resulted in them reporting a higher intake frequency of vegetables, fish, and milk and a lower intake of fast food than the other segments. Our results indicated that seeking nutrition information is positively related to one’s ability to assess their current food situation. Additionally, since consumer attitudes toward food attributes influence food choices, one of the reasons why the Multi-Channel Seekers demonstrated a higher level of healthy eating behaviors could be due to the emphasis that they place on the nutritional attributes of food.



Traditional healthy-eating promotions generally treat all consumers as being homogenous and with similar needs. Therefore, this type of broad communication approach may be ineffective and costly. Consumer segmentation can help with this targeting process. Our results support a targeted communication strategy that identifies consumer groups to motivate their nutrition information seeking and to improve dietary quality. Multi-Channel and Mass-Media Seekers were more easily reached by nutrition information than the other two groups were. Since these groups were relatively conscious of their diet and health, a communication strategy that is targeted at these groups would not have to convince but instead simply inform. Indeed, half of the representatives from the Multi-Channel group were on a special diet, and they might need more information that provides specific dietary guidance. The higher proportion of nutritional background in the Multi-Channel group partly explained why consumers were willing and able to search for nutrition information. This finding provides a significant implication for public policy, which is to popularize nutrition education when people are students. Food education was introduced in China in 2006. Although there has been no systematic, comprehensive food education system at the national level [43], developed parts of China have taken the lead in implementing food education [44]. The importance of food education not only lies in improving the health of the population and mitigating existing problems in food consumption behaviors but also in creating a social environment that is favorable for the formation of healthy eating preferences in young people, contributing to the long-term prosperity and development of human society.



The Mass-Media Seekers had a relatively high inclination to seek nutrition information from mass media but a low inclination to read food labels when buying foods. A targeted strategy that could inspire Mass-Media Seekers to have greater access to nutrition information is to promote nutrition labels in mass media. The present research suggested that food labels worked by filling a gap in the knowledge for groups of individuals who already had healthy food preferences and an intent to eat healthily but a lack of information at the point of purchase [32]. There is consistent evidence in the present study that nutritional tables were widely used by the consumers in the Multi-Channel and Moderate clusters with high levels of nutrition knowledge, healthy eating behaviors, and high incomes. There is a low rate of utilization of food nutrition information in China, and ignorance and a belief that information is not useful are the primary cause of this [45]. As such, smart nutrition labeling policies should first aim to maximize consumer response through wide recognition and acceptance. A mass media education program should be implemented to enhance consumer understanding and subjective trust in the use of nutrition labels. Furthermore, public authorities should increase their efforts to monitor the industry so that it adheres to high labeling standards, including the accuracy, completeness, and visibility of the information sought by the target population [46].



In addition, we found two clusters that might be more difficult to reach simply by providing nutrition information because they use few information channels: the Moderate Seekers and the Uninterested. Moderate Seekers, the largest segment in the research, were the youngest and had the highest educational attainment level. Consumers in this group had a heightened awareness of diet and health and were interested in a healthy diet but were unlikely to seek nutritional information. They showed interest in using the internet as well as food labels sometimes. However, improvement for this segment could come from reducing their relatively high consumption of fast food. Thus, a targeted approach could focus on the health benefits of fresh food preparation. Social media can be a quick, inexpensive, and straightforward way for Moderate Seekers to obtain targeted nutrition education. In China, social media platforms such as blogs, WeChat, and we media have become a critical way to obtain nutrition information and to improve health literacy. However, due to the network’s openness, anyone can publish and disseminate information, resulting in uneven information quality and severe information pollution [47]. It is difficult to make a distinction between the authenticity of the information. Therefore, the characteristics of false nutrition information should be effectively identified and then protected or eliminated, with a view to fundamentally improve the quality of the network and purify the information environment. Moreover, on social media, opinion leaders serve as an important bridge between the government and the public. Nutritional information can be effectively communicated to the public by establishing authoritative opinion leaders [48].



Uninterested consumers are the most difficult to reach because they had the lowest nutrition information search frequencies. The participants in this group were older and comprised a greater proportion of males. In addition, the Uninterested consumers had the lowest level of educational attainment and food literacy. Furthermore, the Uninterested segment seemed to value price higher and nutrition lower than the other segments. This group had the lowest consumption frequencies of healthy foods, e.g., fruits and dairy products. The inadequate use of different sources of information in combination with low dietary literacy suggests that attempting to consciously stimulate and educate those not interested in seeking nutrition information would not improve the eating behaviors of this group. Promoting nutrition labels or improving social media may not help consumers who are uninterested, as they would not refer to nutrition information. Alternative approaches based on behavioral economics have recently picked up momentum. These approaches are based on subtle changes in the eating environment. Non-informational strategies such as healthier default options significantly promote healthy food choices without restricting the offer or reducing satisfaction in a variety of locations such as schools, workplace canteens, and restaurants [49,50]. Environmental weight-control cues, e.g., thin, human-like sculptures, drive decisions unconsciously and play a pivotal role in reducing calorie intake [51]. Similarly, it has been demonstrated that offering a variety of vegetables, e.g., carrots, broccoli, and snow peas, increased consumption compared to serving only one of these vegetables on its own [52]. These “nudges” are characterized by relatively significant effects on choice in an altered environment, relatively low costs, and little consumer resistance [53].



The main limitations of the present study are the geographical area of the survey performed and the self-reported methodology. Therefore, the survey, which was conducted in the capital city, is not representative of the general population of China. It is challenging to make generalize the findings. Future studies could extend the survey and make comparisons between urban and rural areas. Although self-reported and subjective opinions provide useful insights into consumer behavior, consumers in China probably suffer from a social desirability bias. People of Eastern cultures are likely to provide more socially desirable responses that are compatible with the predominant cultural dimensions in their home countries [54]. In this respect, the actual frequency of seeking nutrition information by the participants may be less than their stated frequency, which means that the findings have to be carefully interpreted. Although content validity and face validity were adopted, there may still be factors affecting validity. In the future, we need to improve the validity, including the addition of non-self-reported scales. Moreover, considering the increasing frequency of food being available away from home and buying food online, future studies on nutrition information intervention in these fields are recommended.




5. Conclusions


To the best of the authors’ knowledge, this study is the first to identify consumer segments on nutrition information-seeking behaviors and its relationship to food consumption in China. These findings are of relevance not only to China but also to other developing and developed countries. The results indicate that consumers who are more involved in nutrition information tend to eat healthier. Therefore, nutrition information is worth promoting, as it is of interest to some consumer groups. However, it must be acknowledged that information intervention is not a cure-all. Uninterested consumers cannot be reached by such information interventions. Therefore, in light of our findings, we propose targeted interventions that drive healthy food choices across these four segments. Intelligent nutritional policies for healthy eating should accordingly prioritize three areas of action. Top priority should be given to policies that create an effective information environment. Policies should ensure that those who wish to obtain nutritional information have the opportunity and capacity to do so. To ensure that nutrition information has a direct impact on consumer food choices, policies should be based on specific consumer clusters and should clearly identify barriers, such as the scarcity of capacity, mobility, or social support. A second priority is to provide a supportive social environment through school food education to shape healthy food preferences among youth. Therefore, the third priority is to modify the food environment with non-informational nudging strategies to promote healthy eating behaviors.
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Table A1. A comparison of the sample with the resident population in Beijing (%).






Table A1. A comparison of the sample with the resident population in Beijing (%).





	
Characteristics

	
Categories

	
Study Sample

	
Resident Population






	
Gender

	
Women

	
52.1

	
50.0




	
Men

	
47.9

	
50.0




	
Age

	
18–20

	
0.5

	




	
21–30

	
20.7

	
20.6




	
31–40

	
24.9

	
19.6




	
41–50

	
21.5

	
16.0




	
51–60

	
14.4

	
14.8




	
61–70

	
12.7

	
9.1




	
70 and more

	
5.3

	
6.5




	
Education

	
middle school

	
12.3

	
34.3




	
high school

	
15.7

	
21.2




	
technical school

	
17.8




	
bachelor degree

	
38.8

	
37.5




	
graduate degree

	
15.9




	
Monthly household income

	
Less than 5000

	
12.3

	




	
5000–10,000

	
40.4

	




	
10,000–18,000

	
27.2

	




	
18,000–30,000

	
12.3

	




	
30,000 and more

	
7.8
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Table 1. Descriptive of the segments and MANOVA analysis.






Table 1. Descriptive of the segments and MANOVA analysis.





	
Segments

	
Multi-Channel Seekers

(n = 124)

	
Mass-Media Seekers

(n = 93)

	
Moderate Seekers

(n = 126)

	
Uninterested

Seekers

(n = 109)

	
Total Sample

(n = 452)

	
F(3448)




	
Mean

	
SD

	
Mean

	
SD

	
Mean

	
SD

	
Mean

	
SD

	
Mean

	
SD






	
internet

	
3.47 b

	
1.108

	
3.88 a

	
0.832

	
3.91 a

	
1.004

	
1.96 c

	
0.838

	
3.31

	
1.240

	
99.30 ***




	
TV shows

	
3.89 a

	
0.876

	
3.53 ab

	
1.089

	
2.74 c

	
0.965

	
3.37 b

	
1.086

	
3.37

	
1.087

	
28.63 ***




	
newspapers and radios

	
3.69 a

	
0.932

	
3.28 b

	
0.852

	
2.14 d

	
0.846

	
2.42 c

	
0.955

	
2.87

	
1.102

	
77.07 ***




	
government campaign

	
3.21 a

	
0.819

	
2.15 b

	
0.722

	
1.76 c

	
0.650

	
1.75 c

	
0.596

	
2.24

	
0.934

	
115.94 ***




	
dietitians

	
2.75 a

	
0.934

	
1.78 b

	
0.705

	
1.63 bc

	
0.678

	
1.53 c

	
0.554

	
1.94

	
0.890

	
69.94 ***




	
relatives and friends

	
3.45 a

	
0.896

	
3.53 a

	
0.892

	
2.98 b

	
0.925

	
2.72 c

	
1.035

	
3.16

	
0.991

	
18.15 ***




	
food labels

	
3.99 a

	
0.924

	
2.44 c

	
0.800

	
3.78 b

	
0.725

	
2.06 d

	
0.831

	
3.15

	
1.170

	
153.54 ***








*** p < 0.01 for all F values. When a different letter appears in the segments, it means that they are significantly different at the 5% level; when the same letter appears in the segments, it means that no difference is found between each pair of segments. The same is true below. The mean level of a, b, c, and d shows a decreasing trend.
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Table 2. Food literacy of the four clusters.






Table 2. Food literacy of the four clusters.





	
Variables

	
Multi-Channel Seekers

(n = 116)

	
Mass-Media Seekers (n = 91)

	
Moderate Seekers

(n = 124)

	
Uninterested Seekers

(n = 107)

	
Total Sample

(n = 438)

	
F(3434)




	
M(SD)/%

	
M(SD)/%

	
M(SD)/%

	
M(SD)/%

	
M(SD)/%






	
Interest in healthy eating

	
13.67 a

(1.928)

	
12.54 bc

(1.951)

	
12.76 b

(2.101)

	
11.85 c

(2.708)

	
12.73

(2.284)

	
13.10 ***




	
Nutrition knowledge

	
15.16

(2.560)

	
14.80

(2.320)

	
15.09

(2.505)

	
14.50

(2.889)

	
14.90

(2.588)

	
1.54




	
Diet-health consciousness

	
8.16 ab

(1.087)

	
8.09 ab

(1.061)

	
8.21 a

(0.998)

	
7.74 b

(1.462)

	
8.06

(1.173)

	
3.74 **








** p < 0.05, *** p < 0.01. The mean level of a, b, and c shows a decreasing trend.
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Table 3. Sociodemographic profiling of the segments.






Table 3. Sociodemographic profiling of the segments.





	
Variables

	
Multi-Channel Seekers

(n = 116)

	
Mass-Media Seekers

(n = 91)

	
Moderate

Seekers

(n = 124)

	
Uninterested Seekers

(n = 107)

	
Total Sample

(n = 438)

	
F(3434)




	
M(SD)/%

	
M(SD)/%

	
M(SD)/%

	
M(SD)/%

	
M(SD)/%






	
gender (%)

	

	

	

	

	

	
0.27




	
male

	
46.55

	
48.35

	
45.97

	
51.40

	
47.95

	




	
female

	
53.45

	
51.65

	
54.03

	
48.60

	
52.05

	




	
age (years)

	
44.72 b (12.136)

	
44.45 b (16.121)

	
37.43 c (11.116)

	
54.06 a (15.912)

	
44.88

(14.997)

	
27.96 ***




	
age (category%)

	

	

	

	

	

	
26.37 **




	
age 18–30

	
12.09

	
25.27

	
34.68

	
12.15

	
21.23

	




	
age 31–40

	
27.59

	
25.27

	
33.06

	
12.15

	
24.89

	




	
age 41–50

	
32.76

	
17.58

	
20.97

	
13.08

	
21.46

	




	
age 51–60

	
16.38

	
8.79

	
7.26

	
25.23

	
14.38

	




	
age_60 above

	
11.21

	
23.08

	
4.03

	
37.38

	
18.04

	




	
education (years)

	
15.18 ab

(2.283)

	
14.60 b

(2.691)

	
15.64 a

(2.427)

	
12.79 c

(3.397)

	
14.61

(2.918)

	
23.58 ***




	
education (category%)

	

	

	

	

	

	
23.00 ***




	
middle school

	
6.90

	
8.79

	
4.84

	
29.91

	
12.33

	




	
high school

	
9.48

	
19.78

	
9.68

	
23.36

	
15.07

	




	
technical school

	
28.45

	
12.09

	
13.71

	
15.89

	
17.81

	




	
bachelor

	
38.79

	
49.45

	
44.35

	
23.36

	
38.81

	




	
graduate

	
16.38

	
9.89

	
27.42

	
7.48

	
15.98

	




	
special diet (%)

	
52.59 a

	
32.97 b

	
39.52 ab

	
36.45 ab

	
40.87

	
3.35 **




	
nutrition-related background (%)

	
10.34 a

	
8.79 ab

	
4.84 ab

	
1.87 b

	
6.39

	
2.71 **




	
food buying frequency

	
4.04

(0.879)

	
3.74

(0.917)

	
3.79

(0.965)

	
3.71

(1.108)

	
3.83

(0.977)

	
2.76 **




	
family size

	
3.56 a

(1.066)

	
3.09 b

(1.161)

	
3.39 ab

(1.187)

	
3.15 b

(1.235)

	
3.31

(1.174)

	
3.76 ***




	
monthly household income (category%)

	
2.51 b

	
2.67 ab

	
2.89 a

	
2.42 b

	
2.63

	
4.20 ***




	
income under 5000

	
15.52

	
8.79

	
5.65

	
19.63

	
12.33

	




	
income 5000–10,000

	
41.38

	
42.86

	
35.48

	
42.99

	
40.41

	




	
income 10,001–18,000

	
25.86

	
28.57

	
33.06

	
20.56

	
27.17

	




	
income 18,001–30,000

	
11.21

	
12.09

	
16.13

	
9.35

	
12.33

	




	
income 30,000 above

	
6.03

	
7.69

	
9.68

	
7.48

	
7.76

	








** p < 0.05, *** p < 0.01. The mean level of a, b shows a decreasing trend.
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Table 4. Attitudes related to food attributes and food consumption of the four clusters.






Table 4. Attitudes related to food attributes and food consumption of the four clusters.





	
Variables

	
Multi-Channel Seekers (n = 114)

	
Mass-Media Seekers

(n = 88)

	
Moderate Seekers (n = 118)

	
Uninterested Seekers (n = 98)

	
Total Sample (n = 418)

	
F(3414)




	

	
M(SD)/%

	
M(SD)/%

	
M(SD)/%

	
M(SD)/%

	
M(SD)/%

	






	
Attitudes to food attributes (%)




	
nutrition

	
85.09 a

	
75.00 ab

	
82.20 a

	
62.24 c

	
76.79

	
6.26 ***




	
price

	
36.84 ab

	
53.41 a

	
34.75 b

	
44.90 ab

	
41.63

	
2.98 **




	
taste

	
34.21

	
38.64

	
47.46

	
45.92

	
41.63

	
1.77




	
convenience

	
5.26

	
14.77

	
7.63

	
12.24

	
9.57

	
2.19 *




	
eating healthier

	
4.31(0.863) a

	
3.90(0.910) bc

	
3.98(0.762) b

	
3.59(1.044) c

	
3.96(0.926)

	
11.47 ***




	
Food consumption frequency




	
vegetable

	
30.59(12.852) ab

	
32.85(12.484) a

	
29.10(13.879) b

	
30.63(13.137) ab

	
30.66(13.159)

	
1.37




	
fruit

	
11.63(9.596) b

	
11.60(8.848) ab

	
13.19(10.493) a

	
8.27(6.340) ac

	
11.28(9.205)

	
5.44 ***




	
fish/poultry

	
2.40(2.676)

	
3.71(15.006)

	
1.91(1.973)

	
2.01(1.905)

	
2.45(7.164)

	
1.26




	
milk/dairy product

	
5.26 (3.935) ab

	
6.01 (3.740) a

	
5.49 (3.781) ab

	
4.47 (3.662) b

	
5.36(3.799)

	
1.82




	
fast food

	
0.24(0.499)

	
0.40(1.583)

	
0.50(1.028)

	
0.42(1.164)

	
0.39(1.101)

	
1.08








* p < 0.1, ** p < 0.05, *** p < 0.01. The mean level of a, b, and c shows a decreasing trend.
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