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More and more packaged products in China have been labeled as low-calorie products since the official implementation of nutrition claims in 2007. But little was known about the impact of such claims on the Chinese consumption of low-calorie food on the background of increasing rates of obesity among the Chinese population. This study sought to fill the gap by applying a consumer behavior model to a nationally representative online survey by means of structural equation modeling. The findings revealed that nutrition claims significantly affect the consumption of low-calorie products. Specifically, marketing stimulus on low-calorie products first affected consumer psychology, then consumer decision-making, and finally consumer responses. Despite the significant role of consumer psychology and decision-making in consumption, consumers were susceptible to the influence of targeted marketing strategies for foods with a low-calorie claim. It is recommended that appropriate use of low-calorie nutrition claims by manufacturers and choices of low-calorie food by consumers according to their own needs should be encouraged.
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INTRODUCTION

Overweight and obesity are growing problems in China and have been linked to a variety of adverse health outcomes (e.g., diabetes, heart disease, and certain cancers). Report on Nutrition and Chronic Diseases in China (2020) illustrated that over 50% of adults were overweight or obese in 2019, an increase of at least 8% from 2012 (Central People’s Government of the People’s Republic of China, 2020). Given that the calorie intake exceeding the calorie expenditure is a strong contributor to overweight or obesity (Blundell, 1975), consumers are increasingly concerned with the amount of calories from food (Zhang et al., 2008).

Nutrition claim, a nutrition labeling first advocated by the Codex Alimentarius Commission, refers to any representation which states, suggests, or implies that a food has particular nutritional properties (e.g., fat free, low in sugars, high protein, and source of calcium) (Codex Alimentarius Commission, 1985). Many countries have adopted Codex recommendations and regulated the use of nutrition claims (Franco-Arellano et al., 2018). For improvement in diet quality, China implemented Food Nutrition Labeling Management Standards in 2007, introducing voluntary nutrition claims to the country for the first time. The low-calorie claim, a form of nutrient content claim, can be used on prepackaged food of China when calorie is less than 170 kJ/100 g for solids or 80 kJ/100 ml for liquids, according to General Rules of National Prepackaged Food Nutrition Labels (GB 28050-2011) (Ministry of Health of the PRC, 2011), thus some food or drink products (e.g., low-calorie bread, low-calorie soda water) have been labeled as “low in calorie” by manufacturers. Therefore, identifying the impact of such a claim on the consumption of low-calorie packaged products is of importance to understand whether this claim is helpful to reduce the calorie intake of consumers.

Previous studies on the nutrition claim mainly focused on the influence of regulation concerning nutrition claims on food choice of consumers (Mathios, 1998; Stranieri et al., 2010) and preference of consumers for food labeled with nutrition claims (Wezemael et al., 2014; Klopčič et al., 2019). It remained unknown whether and how nutrition claims and other key factors impact low-calorie food consumption of consumers, although a few studies assessed the impact of nutrition claims on perceptions (Benson et al., 2019), attitudes (Garretson and Burton, 2000), and food choices of consumers (Oostenbach et al., 2019). In China, some studies investigated the objective understanding of Chinese residents toward nutrition claims (Song et al., 2015) and nutrients displayed on nutrition claims in China (Wang et al., 2011), but few studies focused on the impact of nutrition claims.

This study aims to achieve a better understanding of how a low-calorie-related claim influences consumption of prepackaged food by Chinese residents. Structural equation modeling (SEM) was utilized to establish possible linkages by employing the model of consumer behavior as an analytical framework. To the best of our knowledge, it is the first study in China to empirically investigate the consumption of foods with a low-calorie claim from the perspective of consumers. The findings will assist policymakers in achieving the public health goal that increases healthier food consumption.



HYPOTHESES

The model of consumer behavior used in this work is proposed by Professor Philip Kotler (Kotler and Armstrong, 2011), stems from the stimulus-response (S-R) model, and is a commonly used theoretical model describing the real and reasonable consumption process.

In contrast to other theories, the model of consumer behavior takes marketing stimulus as the only external element and uses consumer psychology, consumer decision-making, and consumer responses as internal elements. In other words, the model emphasizes consumption behavior in the process of consumer psychology, consumer decision-making, and consumer responses under marketing stimuli. Generally, foods with specific nutrition claims provide opportunities for product differentiation based on a health-related positioning, as compared with those without such claims (Verbeke et al., 2009). Nutrition claim is known as a marketing tool to make the products appear healthier resulting from the halo effect (Story and French, 2004; Barreiro-Hurlé et al., 2009), so manufacturers attempt to increase the exposure of consumers to nutrition claims through marketing and advertising (Andrews et al., 2000). Thus, the model of consumer behavior can be applied to identify the relationships and pathways between nutrition claims and consumers’ behavior.

The proposed conceptual model in Figure 1 suggests that marketing stimuli first influence consumer psychology, then consumer decision-making, and finally consumer responses. Marketing stimuli consists of four P’s, namely, product, price, place, and promotion, which, in this study, respectively, refer to the food labeled with a low-calorie claim, the amount of money customers must pay for such food, the channels through which consumers have access to such food, and the activities that advertise the merits of the claim to encourage consumer purchase.
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FIGURE 1. Model of consumer behavior. Source: Kotler and Armstrong (2011).


Consumer psychology refers to the psychological activities of consumers when they seek, choose, purchase, use, evaluate, and dispose of products. The psychosocial-anthropological approach indicates that there are four types of physiological effects among consumers, namely, herd mentality, the mind of difference, the mind of rivalry, and the practical mind (Katona, 1967). Specifically, herd mentality refers to the phenomenon that an individual’s ideas and behaviors involuntarily or unconsciously are consistent with those of the majority due to group guidance or pressure; the mind of difference means that individuals pursue originality and distinctness in consumption processes; the mind of rivalry is an individual’s consumption desire beyond one’s actual income level; the practical mind is primarily characterized by attention to the actual use value of goods. Most previous research on the effect of marketing- or advertising-driven strategies of manufacturers on consumer psychology concludes that marketing produces a positive influence (Foxall, 1986; Aaker et al., 2000). Hence, hypothesis 1 is proposed:


H1. Marketing of foods with a low-calorie nutrition claim has a positive effect on consumer psychology.



Consumer decision-making consists of cognition, experience, evaluation, and purchase (Kotler and Armstrong, 2011). Several empirical studies have found that consumer psychology could pose an influence on consumer decision-making (Foxall, 2016; Ebert, 2017). Hence, hypothesis 2 is proposed:


H2. Consumer psychology influences the decision-making process regarding foods with a low-calorie nutrition claim.



Consumer responses, generated after the process of decision-making, are composed of product selection, brand selection, purchase timing, and purchase quantity (Kotler and Armstrong, 2011). Specifically, product selection refers to the behavior of consumers in choosing a product; brand selection refers to the choice of consumers for the product brand; purchase timing refers to the time when consumers buy the product; and purchase quantity refers to how many/much products consumers buy. Prior studies have identified the links between consumer decision-making and consumer responses (Fan and Xiao, 1998; Loureiro and Mccluskey, 2000). Hence, hypothesis 3 is proposed:


H3. Consumer decision-making impacts consumer responses to foods with a low-calorie nutrition claim.





MATERIALS AND METHODS


Participants and Procedure

With respect to the model of consumer behavior, the four latent variables, namely, marketing stimuli, consumer psychology, consumer decision-making, and consumer responses could be measured by scale items designed based on a review of previous literature (Priester, 2010; Devika et al., 2020). Figure 2 illustrated the general experimental design process. The data were collected using a self-administered questionnaire consisting of socio-demographic information and 20 scale items (see “Supplementary Material’’). Each item was answered on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree), and 80 residents were randomly selected in Beijing by a pretest on October 21, 2020. As a company specializing in data collection via online surveys, Wenjuanxing platform1 has a sample pooling of 2.6 million potential respondents uniformly distributed by gender, age groups, and regions. Paid data collection service is provided by the Wenjuanxing platform for sending questionnaires to target samples and ensuring the validity of questionnaire information. From November 10, 2020, to December 28, 2020, the Wenjuanxing platform was commissioned to obtain 930 valid survey samples from the sample pooling. First of all, a stratified sampling approach was used to randomly select 45 individuals from each province (i.e., autonomous region, municipality) of China to fill out the online questionnaire, and then cross-checking was conducted to eliminate invalid questionnaires due to lack of information and implausible answers. Finally, a total of 930 valid samples (i.e., 30 samples × 31 provinces) were generated for analysis.
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FIGURE 2. The experimental design.




Measures

Propositions that connect endogenous variables with exogenous variables were analyzed using SEM, which provides a dependable framework for testing differences among groups on latent variables (i.e., constructs, factors) (Graham and Roberto, 2016). SEM allows the creation of observable variables per construct, which does not require the split analysis and yields valid and clear inferences (Lei and Wu, 2007), thus results of the relationships among variables were reliable and neutral (Neale et al., 2016). In addition, SEM is capable of scrutinizing complex correlations and a range of hypotheses by immediately incorporating mean structures and group estimation (Al-Gahtani, 2016). Therefore, the hypotheses proposed above were made out by the SEM. Specifically speaking, all data analyses were conducted in two steps. First, the reliability analysis was performed using the SPSS 25.0 software to evaluate the stability and consistency of measured items. Second, the evaluation of goodness-of-fit indices for the proposed SEM and tests of hypotheses was conducted by means of moment structure analysis using the AMOS 21.0 software.




RESULTS

The final sample is nationally representative of the Chinese population in terms of socio-demographic characteristics. Table 1 below outlines the demographic features of 930 valid samples. More males were surveyed (56.77%), and respondents were mostly young adults, with those aged between 18 and 44 years comprising about 31.61% of the sample. The majority of respondents had high school education (31.29%) followed by junior high school degrees (30.43%). Among the respondents, most (27.31%) had an annual household income between ¥10,000 and 50,000 after tax, but the percentage was slightly higher than those with an income from ¥50,001 to 100,000.


TABLE 1. Socio-demographic characteristics of the sample (n = 930).
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Table 2 presents the reactions of respondents toward the marketing of products by manufacturers with a low-calorie nutrition claim, together with consumer psychology, decision-making, and responses. The marketing strategy of products with a low-calorie claim mainly played a role with respect to product and place. More than half of the respondents (55.81%) had seen products with a low-calorie nutrition claim on sales, and nearly 50% had seen these products in multiple places. The respondents paid attention to such a claim with the herd mentality and practical mind rather than the mind of difference and rivalry. Up to 60.53% of the respondents indicated that they would follow their friends and relatives who read nutrition claims related to low calories. Also, as many as 64% would pay attention to the practical benefits of food with such claims. Few respondents had experience in reading nutrition claims or purchasing food with nutrition claims, whereas approximately 66 and 65% of them believed that the low-calorie nutrition claim could help make a healthy food choice and understand nutritional properties, respectively. Regarding consumer responses, the low-calorie claim shaped the choices of respondents among different kinds of foods, among different brands of similar foods, among different food package sizes, and prompted impulse purchase of low-calorie foods.


TABLE 2. Description of latent variables and summary statistics.
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Discriminant Validity Analysis

The interrelationships among constructs affecting the behavior of consumers were assessed using Pearson’s correlation test, and statistically significant (p < 0.05) positive correlations were reported (as described in Table 3). Discriminant validity was also assessed by examining the average variance extracted estimates (AVE). The discriminant validity analysis evaluates the extent to which the items are not theoretically correlated. The data did not have any problems of discriminant validity because the value of the square root of AVE was greater than its correlation with other constructs (Kline, 2005).


TABLE 3. Factor correlations and discriminant validity.
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Testing the Fit of the Model

An exploratory factor analysis (EFA) was employed to examine the reliability and validity of the measurement model. The suitability of data was examined by using the Kaiser-Meyer-Olkin (KMO) sampling adequacy test and Bartlett’s Test of Sphericity (BTS). As seen in Table 4, the sample is suitable to conduct EFA, owing to the statistically significant BTS value and KMO value (Kaiser, 1974). Also, the consistency of items of all constructs was examined by the composite reliability (CR) test. To evaluate the level to which the items were theoretically associated with each other, the convergent validity test was implemented by using AVE and item loadings (Anderson and Gerbing, 1988). Further empirical results revealed that all AVE values surpassed 0.50 for each construct, and this indicated that the latent constructs retained a minimum of 50% of the variance. The values of CR and Cronbach’s α exceeded 0.70 in all four constructs through a reliability analysis test (Nunnally, 1978), indicating that the sample was valid and reliable.


TABLE 4. Factor loadings and convergent validity results.
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Structural Equation Modeling Estimation and Hypothesis Testing

All hypotheses proposed were examined after the validity and reliability of the measures were attained. Figure 3 shows the estimation result, and Table 5 displays the goodness-of-fit indices for the model. Each fitting index value [standard chi-square (SCS) = 2.199, comparative fit index (CFI) = 0.950, incremental fit index (IFI) = 0.951, goodness-of-fit index (GFI) = 0.987, AGFI = 0.957, root mean square error of approximation (RMSEA) = 0.075, non-normalizing fitting index (NNFI) = 0.928, norm fitting index (NFI) = 0.927] outperformed the respective threshold value, signifying that the model was able to fit all data satisfactorily (Byrne, 1994; Thompson, 2004; Kline, 2005).
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FIGURE 3. Structural equation modeling results. Comparative fit index = 0.850; goodness-of-fit index = 0.887; root mean square error of approximation = 0.075; degrees of freedom = 136; chi-square = 1,029.143; X1–X16 is the scale items code and e1–e20 is statistical error of four latent variables and 16 scale items.



TABLE 5. Structural equation modeling fitting.
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As expected, all null hypotheses were supported at the statistical significance level of 0.01 (Table 6). Marketing stimuli had significant effects on consumer psychology, and the path coefficient was 0.363. Likewise, consumer psychology posed a significant impact on consumer decision-making, with the largest coefficient (0.913) out of the three relationships, which was followed by the path coefficient of consumer decision-making on consumer responses.


TABLE 6. Test results of the hypothesis.
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DISCUSSION

The present study has demonstrated two key strengths. On one hand, the model of consumer behavior offered a conceptual framework for exploring how the marketing strategy of food by manufacturers with a low-calorie nutrition claim influenced consumption behavior. On the other hand, this study considered consumer behavior as a process of transformation from individual psychology to behavior, which could identify whether the behaviors of Chinese consumers were rational or not in the context of marketing. As for methodological strength, the application of SEM was helpful to reveal interrelationships among constructs affecting consumer behavior. However, several limitations need to be acknowledged and addressed in future studies. First, the intrinsic factors in the model of consumer behavior did not take into account the socio-demographic characteristics of consumers, such as gender, age, occupation, and education level. Second, the model did not regard consumer cognition (Drugǎu-Constantin, 2019; Pocol et al., 2021), attitude (Graessley et al., 2019), and loyalty (Hollowell et al., 2019) as factors, despite the proven role of these factors in shaping the consumption behavior of individuals. Third, this study lacked an examination of satisfaction of consumers with consumption experience, which was yet proved an integral part of consumer behavior (Reibstein et al., 1975; Gounaris et al., 2007). Fourth, respondents may make wrong answers in the self-filled questionnaire concerning consumer psychology, and neuroscience techniques such as brain waves and eye movement tracking technologies, which have been thought to overcome such problems (Drugǎu-Constantin, 2019), should be considered to use in the future study. The last possible limitation is related to the small sample size analyzed in comparison with the Chinese large population, which hardly guaranteed that our findings above could be replicated within relevant studies, thus we call for a larger sample included.


Association Between Marketing Stimuli and Consumer Psychology

The research result coincided with the marketing theory of 4P’s and findings of existing studies (Foxall, 1986; Aaker et al., 2000), which suggested that current marketing strategies of food with low-calorie nutrition claims on the Chinese market could somewhat exert influence on consumer psychology. To be specific, manufacturers focused on the development of food nutrition function, product pricing, sales channel establishment, and product publicity, all of which were able to cause the psychological reaction of consumers and to increase their desire for low-calorie food (Wing et al., 1991; O’Neil and Jarrell, 1992). However, the marketing of food products with low-calorie claims played a minor role, which may be due to the recent scandals of “low calorie” misrepresentation on food packages in China and the concern of consumers about being misled. Meanwhile, it reflected that consumers may know little about the principles of nutrition claim usage.



Association Between Consumer Psychology and Consumer Decision-Making

This study found convincing evidence of a statistically significant link between consumer psychology and consumer decision-making, consistent with the results of existing studies (Foxall, 2016; Ebert, 2017).

In detail, consumer psychology toward the food with low-calorie nutrition claims, such as herd mentality, the mind of difference, the mind of rivalry, and practical mind, was found to likely affect their trust and use of low-calorie nutrition claim. It implied that marketing stimuli of manufacturers were likely to exert an obvious effect on consumer decision-making through shaping consumer psychology. That is, the decision of consumers to purchase and consume low-calorie products with help of nutrition claims was significantly influenced by marketing stimuli and is also mediated by consumer psychology.



Association Between Consumer Decision-Making and Consumer Responses

The study confirmed previous findings that consumer responses could be influenced by how a consumer reaches a decision (Kim and John, 2008; Aggarwal and Agarwal, 2015). Although the influence was not the strongest, consumers’ decision-making involving individuals’ trust (Dabija et al., 2018; Meilhan, 2019; Popescu and Ciurlǎu, 2019) on low-calorie nutrition claims, reading the claim, and purchasing related products seemed to have a positive impact on consumers’ product selection (Miricǎ, 2019), brand selection, purchase timing, and purchase quantity for products with low-calorie claims. This link was expected to increase the purchase and intake of healthy foods by consumers and eventually contribute to improved health status.




CONCLUSION

The study highlights the importance of understanding the effects of low-calorie nutrition claims on the consumption of packaged food in China. The model of consumer behavior, as a theoretical and empirical framework, was proved to be possibly suitable for explaining the use of nutrition claims by Chinese residents. The findings suggested that marketing of products by manufacturers with low-calorie claims first affects consumer psychology and then, exerts a positive impact upon consumer decision-making, which ultimately determines consumer responses. To sum up, the application of low-calorie nutrition claims by manufacturers is positively associated with the increasing consumption rate of low-calorie food among the residents, which provides a theoretical basis for adult obesity intervention by using low-energy nutrition claim in China.

To increase the access to and the use of low-calorie nutrition claims, the following policy recommendations are offered: (1) manufacturers should be guided to adopt appropriate and reasonable marketing techniques to promote low-calorie foods; (2) public propaganda should be widely carried out to educate consumers to choose low-calorie food according to their physical conditions and occupational needs; and (3) the regulation and supervision of nutrition claim use by manufactures should be strengthened through authoritative nutritional guidelines and standards, resulting in social trust on nutrition claims.
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Variables Scale items Code Scale items Standard Loadings AVE Composite Cronbach’ s o

reliability
Marketing stimuli X1 | have seen food with low-calorie nutrition claim on 0.506 0.627 0.703 0.816
sales.
X2 | know that the price of food with low-calorie 0.641
nutrition claim is affordable.
X3 | have seen food with low-calorie nutrition claim 0.562
sold in many places.
X4 | have seen the food with low-calorie nutrition claim 0.554
on promotion.
Consumer psychology X5 | would follow my friends and relatives’ example if 0.588 0.619 0.734 0.853
they all read low-calorie nutrition claim when
shopping.
X6 | would read low-calorie nutrition claim even if none 0.591
of my friends and relatives did it when shopping.
X7 I would buy the food with low-calorie nutrition claim 0.501
which is beyond my factual income.
X8 | would pay attention to the actual benefits of food 0.516
with low-calorie nutrition claim.
Consumer decision making X9 | believe low-calorie nutrition claim helps make 0.661 0.597 0.769 0.826
healthy food choice.
X10 | believe low-calorie nutrition claim helps 0.635
understand nutritional properties of food.
X11 | have read low-calorie nutrition claim when 0.718
shopping.
X12 | have bought foods with low-calorie nutrition claim 0.643
when shopping.

Consumer responses X13 | have made choices among different kinds of 0.729 0.537 0.792 0.899

foods through low-calorie nutrition claim.
X14 | have made choices among different brands of 0.755
similar foods through low-calorie nutrition claim.
X15 | have seized the moment to buy foods with 0.760
low-calorie nutrition claim.
X16 | have made choices among different amounts of 0.752
food through low-calorie nutrition claim.

Rotation technique: Promax; extraction technique: maximum likelihood; total variance elucidated: 59.05%; Bartlett’s test of sphericity: 2 = 5,901.666, p < 0.001;
Kaiser-Meyer-Olkin measure of sampling adequacy: 0.884 (p < 0.001).
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Marketing stimuli | have seen food with low-calorie 21 2.26 110 11.83 280 30.11 374 40.22 145 15.59
nutrition claim on sales.
| know that the price of food with 108 11.61 288 30.97 376 40.43 138 1484 20 2.15
low-calorie nutrition claim is affordable.

| have seen food with low-calorie 31 3.33 1563 16.45 300 32.26 336 36.13 110 11.83

nutrition claim sold in many places.
| have seen the food with low-calorie 64 6.88 301 32.37 338 36.34 178 1914 49 5.27

nutrition claim on promotion.

Consumer psychology | would follow my friends and relatives’ 24 2.58 85 9.14 258 27.74 455 48.92 108 11.61

example if they all read low-calorie
nutrition claim when shopping.
| would read low-calorie nutrition claim 36 3.87 223 23.98 380 40.86 226 24.30 65 6.99
even if none of my friends and relatives
did it when shopping.
| would buy the food with low-calorie 83 8.92 291 3129 352 37.85 176  18.92 28 3.01
nutrition claim which is beyond my
factual income.
| would pay attention to the actual 15 1.61 49 5.27 271 29.14 446 4796 149 16.02
benefits of food with low-calorie
nutrition claim.

Consumer decision | believe low calorie nutrition claim helps 14 1.51 70 7.53 231 24.84 453 48.71 162 17.42

making make healthy food choice.
| believe low calorie nutrition claim helps 17 1.83 64 6.88 247 26.56 428 46.02 174 18.71

understand nutritional properties of
food.
| have read low calorie nutrition claim 29 3.12 222 23.87 340 36.56 263 2828 76 8.2
when shopping.
| have bought foods with low calorie 14 1.51 135 1452 397 42.69 289 31.08 95 10.22
nutrition claim when shopping

Consumer responses | have made choices among different 31 3.33 210 2258 334 35.91 283 3043 72 7.74

kinds of foods through low-calorie
nutrition claim.
| have made choices among different 41 4.41 190 2043 353 37.96 276  29.68 70 7.53
brands of similar foods through
low-calorie nutrition claim.

| have seized the moment to buy foods 42 4.52 232 2495 376 40.43 228 24.52 52 5.59
with low-calorie nutrition claim.
| have made choices among different 73 7.85 221 23.76 369 39.68 194 2086 73 7.85

amounts of food through low-calorie
nutrition claim.
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Sample Option Sample size Percentage (%)
characteristics

Gender Male 528 56.77
Female 402 43.23
Age <18 168 18.06
From 18 to 44 294 31.61
From 45 to 59 275 29.57
>9.5 193 20.76
Education level Primary school and 127 13.66
below
Junior high school 283 30.43
High school 291 31.29
College/Bachelor 198 21.29
Postgraduate or 31 3.33
above
Annual household <10,000 Yuan 117 12.58
income (after tax)
From 10,000 Yuan 254 27381
to 50,000 Yuan
From 50,001 Yuan 246 26.45
to 100,000 Yuan
From 100,001 Yuan 180 19.35
to 150,000 Yuan
From 150,001 Yuan 83 8.92
10 200,000 Yuan
>200,000 Yuan 50 538

One US dollar is equal to 6.524 Chinese Yuan and One Euro is equal to 7.960
Chinese Yuan from November 10 to December 28, 2020.
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