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Previous studies have shown that nutritional labeling of dietary supplements 
plays a pivotal role in shaping consumer behavior. Nevertheless, few studies have 
focused on the relationship between purine labeling and consumers’ sustainable 
consumption intentions. To address this research gap, this study recruited 1,786 
participants through six experiments to explore the effects of purine labeling 
on consumers’ sustainable purchase intentions, underlying mechanisms, and 
boundary conditions. The results showed that purine labeling significantly 
enhanced consumers’ intention to continue purchasing dietary supplements 
(Experiment 1); furthermore, health consciousness mediated the relationship 
between purine labeling and sustainable purchase intention (Experiment 2); 
further, the interaction between the threat of disease and purine label had 
significant effects on consumer sustainable purchasing (Experiment 3); finally, the 
moderating effect of fear of risk on the relationship between purine labeling and 
consumer sustainable purchase intention (Experiment 4). Immediately following 
this, this study demonstrated the mediating role of perceived gout susceptibility 
(Experiment 5) and the moderating role of the connection of nature (Experiment 6). 
The strengths of this study include its comprehensive approach, which consists 
of six experiments that explore the effects of purine labeling systematically. The 
large sample size and the use of mediation and moderation analyses provided 
robust evidence for the proposed relationships. However, this study also has 
some limitations, such as the generalizability of the findings being limited by the 
manipulated environment, the self-reported sustainable purchasing intention 
are biased, and the cross-sectional study not demonstrating how purchase 
intention changes over time. This study advances our understanding of the 
relationship between dietary supplement purine labeling and consumer purchase 
decisions and provides empirical support for marketing strategies, especially in 
health consciousness and environmental sustainability. In addition, this study 
provides new insights into how purine labeling further influences consumers’ 
purchase intentions through factors such as health consciousness disease threat 
and fear of risk, contributing to developing more effective labeling design and 
promotional strategies to promote sustainable consumer behavior.
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1 Introduction

The global population is shifting toward healthier lifestyles, driven 
by both policy interventions and mass health perceptions (1–3). 
Therefore, governments are increasingly advocating for healthier diets 
in response to the increase in non-communicable diseases (NCDs) 
such as cardiovascular disease, diabetes and gout (4). One important 
initiative is the introduction of labeling systems to provide detailed 
nutritional information, including purine content, on dietary 
supplements. Purines are a metabolic product (5), with approximately 
80% of endogenous purines coming from the oxidative breakdown of 
nucleic acids and 20% being exogenous purines from food intake (6). 
In the human body, purines are metabolized into uric acid (7). 
Hyperuricemia, characterized by elevated blood uric acid levels, has 
significant health implications (8). It is the primary clinical feature of 
gouty arthritis and is also associated with the development of uric acid 
kidney stones and cardiovascular diseases (9). However, numerous 
studies have indicated that certain dietary supplements, such as those 
containing animal-derived nucleic acids or yeast extract, are notably 
high in purines (10). For instance, supplements like some energy 
drinks, certain protein powders, and specific vitamin B-complex 
supplements have been identified to have elevated purine content 
(11–14). It is important to specify these examples to clarify that not all 
dietary supplements possess this characteristic. In today’s highly 
competitive and fast-paced society, people’s physical state is mainly in 
a sub-healthy state (15). Many people are becoming aware that dietary 
supplements can be used as a supplement for nutritional deficiencies 
(16). Although previous studies have extensively examined the 
labeling of dietary supplements (e.g., calorie, sugar content labeling, 
fat labeling) (17, 18), previous studies have largely ignored the impact 
of purine labeling of dietary supplements on consumer behaviors, in 
particular on sustainable purchase intentions. Therefore, 
understanding the purine labeling of dietary supplements and its 
impact on consumers’ sustainable purchase intentions is crucial for 
developing effective marketing strategies and catering to specific 
consumer needs.

Sustainable purchase intention is the tendency and willingness of 
consumers to consider the long-term environmental, social and 
economic impacts of their consumption behavior (19, 20). To be sure, 
a large body of literature on consumer sustainable purchase intention 
has driven consumer sustainable purchase intention to become a 
research hotspot and trend in the marketing field (21, 22). However, 
previous studies have focused on the relationship between food 
labeling and consumer purchase intention (23, 24). For example, Khan 
et al. (25) found that sugar-free labeled food products are more likely 
to stimulate consumers’ purchase intention. However, research on 
how labeling of nutritional products stimulates consumers’ purchase 
intentions is still essentially flawed. A recent study focused on high-
pressure work groups showing a strong preference for dietary 
supplements with psychological ownership labels (26). However, the 
relationship between the purine labeling of dietary supplements and 
consumers’ sustainable purchase intentions has not received sufficient 
attention, and its theoretical value has not been fully recognized. This 
is because the transparency of purine content in purine labeling can 
help consumers make scientific purchasing decisions based on their 
health conditions. More importantly, for patients with gout and 
hyperuricemia, informative and transparent purine labeling is a key 
factor in managing their health status and preventing disease episodes. 

However, concerning the current literature survey, the mechanisms 
and boundary conditions by which the purine labeling of dietary 
supplements influences consumers’ sustainable purchase intentions 
are unclear. Therefore, does the purine labeling of dietary supplements 
positively affect on consumers’ sustainable purchase intentions? What 
are the internal mechanisms by which purine labeling of dietary 
supplements influences consumers’ sustainable purchase intentions?

In order to fill the research gap on the purine label of dietary 
nutritional supplements on consumers’ sustainable purchase intention, 
this study constructed a theoretical framework to explore the impact 
of the label of dietary nutritional supplements on consumers’ 
sustainable purchase intention and its internal mechanism and 
boundary conditions. In line with labeling theory, we focus on how 
information transmission in dietary supplements, specifically purine 
content information, guides consumer choice (27). Previous studies 
have discussed the impact of various nutrition labels on purchasing 
behavior (28), such as sugar-free (29), calorie labels (30), fat labels (31) 
and so on. However, purine labels have been neglected. Firstly, this 
study proposes the impact of purine labels on consumers’ sustainable 
purchase intention. Our study contributes to the existing literature by 
combining purine labeling of dietary supplements with sustainable 
purchase intentions and exploring the mechanisms linking the two. 
Immediately following, we examined the mediating effect of health 
awareness, which further explains the effectiveness of dietary 
supplement purine labeling in increasing consumer sustainable 
purchase intentions. We then analyze the disease threat and risk fear 
interactions that can better clarify the boundary conditions between 
the purine label of dietary supplements and the sustainable purchase 
intention of consumers. Therefore, the theoretical contribution of this 
study focuses on providing a systematic explanation and 
understanding of how purine labeling of dietary supplements 
combines with consumers’ health awareness, disease threat and risk 
fear to influence consumers’ sustainable purchasing intentions. The 
study also provides valuable guidelines for merchants to improve 
consumers’ sustainable purchase intentions.

2 Literature review and theoretical 
derivation

2.1 Application of labeling theory in 
marketing

Labeling theory was initially developed by sociologist Howard 
Becker in the 1960s to explain how social labels influence individual 
behavior (32–34). The core idea of labeling theory is that when society 
assigns particular labels to certain individuals or groups, these labels 
may shape an individual’s self-perception, which in turn influences the 
way he or she behaves (32, 35). In marketing, labeling theory is widely 
used to explain how the social perceptions of a brand, product or 
individual can influence consumer attitudes and behaviors through 
product labels (36, 37). For example, Pagès et al. (38) found that when 
a product is labeled as “alcohol-free,” consumers tend to perceive the 
product as more health-conscious, thus increasing their 
purchase intentions.

A reading of the literature reveals that there has been a significant 
amount of research exploring the application of labeling theory in 
marketing (39). Many scholars have focused on the ability of product 
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labels to influence consumer perceptions of products significantly (40, 
41). For example, Delmas and Lessem (42) found that the organic 
label made consumers willing to pay a premium for the product 
because of its strong association with high quality and health. In 
addition, Kühne et al. (43) explored the impact of ‘new product’ labels 
on consumers’ acceptance of innovation. They found that products 
with innovative labels were more likely to be perceived as cutting-edge 
and breakthrough technology products. Despite the wide application 
of labeling theory in marketing, some important research gaps remain. 
First, most current research focuses on the direct effects of labels on 
individual perceptions and behaviors (44). At the same time, there is 
a relatively limited exploration of how labels have indirect effects 
through complex social interactions and cultural contexts. Second, the 
differential manifestations of the label effect in different consumption 
contexts, cultural backgrounds and communities have not been 
thoroughly investigated, limiting the general applicability of the 
theory. Finally, most of the existing studies have focused on the simple 
association between specific types of labels and consumer behavior 
while neglecting the deeper psychological mechanisms and contextual 
factors moderating the label effect.

To address shortcomings of the above research, we propose the 
following solutions. First, by introducing health awareness as a 
mediating variable, we  delve into how purine labeling affects 
consumers’ purchase decisions by influencing their health perceptions. 
This helps to provide a more in-depth understanding of the internal 
mechanism of the labeling effect and reveals the psychological process 
of consumers in making purchase decisions, thus providing a more 
comprehensive theoretical explanation. Second, by introducing 
disease threat and fear of risk as moderating variables, we explore how 
these situational factors affect the strength and direction of the 
labeling effect. This move can fill the lack of exploration of the 
differential manifestation of the labeling effect in existing studies, 
making the application of labeling theory in marketing practice more 
relevant and flexible. Finally, this study takes sustainable purchase 
intention as an outcome variable, which not only expands the research 
scope of the labeling effect, but also provides theoretical support for 
promoting sustainable consumption. This shift in perspective makes 
up for the lack of exploration of the long-term impact of the labeling 
effect in existing studies, and helps companies to better consider 
sustainable development goals in label design.

2.2 Purine labeling and other health 
labelings

As food labeling becomes increasingly important in modern food 
production and consumption, various health labels have been 
developed to guide consumer choices and meet specific dietary needs 
(45, 46). Purine labeling have recently gained attention due to their 
relevance to specific health conditions. Previous studies have focused 
on sugar labeling, organic labeling, calorie labeling, and allergen 
warning labeling, among others (47–50), but have not specifically 
differentiated these from purine labeling. This section compares 
purine labeling with other standard health labeling, highlighting their 
unique characteristics, advantages, and limitations to provide insights 
into their practical applications and potential improvements.

Purine labeling and sugar labels both address specific dietary 
needs: Purine labels are targeted at consumers with gout or kidney 

disease, while sugar labels aim to help consumers manage sugar 
intake, particularly those at risk of diabetes or obesity (18). However, 
their target audiences differ significantly. Purine labeling are more 
specialized, focusing on managing purine intake, which is crucial for 
preventing the accumulation of uric acid in the body. In contrast, 
sugar labeling have a broader applicability, as they provide 
information relevant to a vast population, including those who 
prefer low-sugar products (29). Regarding information specificity, 
purine labeling offer detailed information about purine content, 
enabling precise dietary control for their target audience. While 
sugar labeling are important, they typically provide less granular 
information, often indicating whether a product is low in sugar or 
contains added sugars. Compared to the broad applicability of sugar 
labeling, this specificity highlights purine labeling’ niche but 
precise nature.

The comparison between purine and organic labeling reveals that 
both cater to health-conscious consumers (51), though their focuses 
and implications differ. Organic labeling emphasize production 
processes and ingredient sourcing, ensuring that products contain no 
synthetic chemicals, artificial additives, or genetically modified 
organisms during growth or production (52). These labelings appeal 
to consumers who prioritize environmental sustainability, animal 
welfare, and perceived health benefits associated with organic 
products. On the other hand, purine labeling is primarily health-
oriented, providing direct nutritional information to manage specific 
health conditions. While organic labelings encompass broader ethical 
and environmental considerations, purine labeling is confined to 
specific nutritional issues. This distinction underscores the 
complementary nature of these labelings: organic labelings address 
production practices and consumer values, whereas purine labeling 
address direct nutritional needs.

Calorie labeling is designed to assist with weight management and 
energy intake control (53, 54), serving a broad audience ranging from 
individuals aiming to lose weight to maintaining balanced diets. These 
labelings frequently appear on restaurant menus and packaged foods, 
offering consumers quick references to make informed decisions 
about their energy intake. In contrast, purine labeling serves a more 
specialized audience, focusing on dietary management for purine-
related health issues. Calorie labels provide direct measurements of 
energy content (55), while purine labelings offer nuanced 
measurements of specific nutrients critical to certain health 
conditions. This comparison highlights the importance of tailoring 
food labels to meet the needs of different consumer groups—calorie 
labelings address universal concerns, while purine labelings fulfill 
specific medical needs.

Finally, comparing purine labelings and allergen warning labelings 
reveals both similarities and differences. Both labels are critical for 
consumer health and safety, providing essential information to 
prevent adverse health reactions (56, 57). In many countries, allergen 
warning labelings are legally mandated to protect individuals with life-
threatening food allergies, such as those allergic to peanuts, tree nuts, 
milk, eggs, fish, shellfish, wheat, and soy (58). These labels ensure that 
allergic consumers can make safe food choices. Similarly, purine 
labelings serve a comparable purpose by providing critical information 
for individuals managing gout or kidney disease. However, unlike 
legally mandated allergen warning labelings, purine labelings are 
typically voluntary or advocated by health organizations. This 
distinction suggests that purine labelings could benefit from broader 
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adoption and regulation to ensure their availability and consistency 
across food products. Specific comparisons are detailed in Table 1.

2.3 The impact of purine labeling on 
consumers’ sustainable purchase intention

As living standards improve, consumers are increasingly 
concerned about the composition of food and health products (59, 
60). However, in the face of increasingly complex nutritional label 
information, consumers are often in a dilemma when choosing 
products. On the one hand, they want to obtain more health 
information through health labeling (61). Conversely, information 
overload and label comprehension difficulties may lead to decision-
making fatigue, affecting consumers’ purchase intention (62). Among 
the many nutritional labeling, the purine labeling is often ignored by 
manufacturers of dietary supplements. However, this dilemma is 
particularly salient for consumers when purchasing dietary 
supplements with purine content. Consumers are conflicted about 
dietary supplements, whether they should prioritize looking for or 
considering purine-labeled dietary supplements to assess the potential 
health effects of the food, or whether they should prioritize focusing 
on analyzing the dietary supplements for the presence of purines. In 
reality, consumer perceptions of purine labeling are very limited. 
According to the Health Belief Model (HBM), we  found that the 
stronger consumers’ perception of purine-related health risks, the 
higher their motivation to avoid high-purine products (63). However, 
among the existing studies, we found that few studies have proposed 
the concept of purine labeling and conducted relevant research. 
Therefore, we believe that purine labeling aims to help consumers 
understand the purine content of a product so that they can make 
more informed choices based on their health conditions. Such labeling 
provides important health information and can influence consumers’ 
purchasing decisions by guiding them to choose products that are 
better suited to their health needs.

Sustainable purchase intention reflects consumers’ recognition of 
product quality and brand trust, as well as their importance on 

environmental protection and healthy lifestyles (64, 65). Previous 
studies have shown that factors influencing sustainable purchase 
intention include brand image, product quality, perceived health risks, 
and consumers’ environmental awareness (66, 67). For example, in a 
study by Siraj et al. (68), sustainable labeling was found to contribute 
to consumers’ sustainable purchase intentions positively. Although 
this study focused on the relationship between labeling and 
consumers’ sustainable purchase intention, no logical relationship 
between purine labeling and consumers’ sustainable purchase 
intention has been found.

Purine labeling, as a health risk cue, can influence consumers’ 
health perceptions and thus their purchasing decisions. Between 
purine and sustainable purchase intention, a label enables consumers 
to make a clearer judgment on whether a particular product meets 
their health needs and motivates them to consistently choose these 
health-compliant products. This mechanism of action explains why 
purine labeling is effective in enhancing consumers’ sustainable 
purchase intentions, especially among those consumer groups that 
place a high value on health.

Based on the above analysis, we propose:

H1: Purine labeling of dietary supplements has a significant effect 
on consumers’ sustainable purchase intentions.

2.4 The mediating role of health 
consciousness

Health consciousness refers to an individual’s perceptions of his 
or her health status and behaviors and willingness to take action to 
maintain or improve health (69, 70). Research has shown that health 
consciousness is strongly associated with various health-related 
behaviors, including dietary choices, exercise habits and perceived 
health risks (71, 72). For example, Loebnitz and Grunert (73) noted 
that health consciousness not only influences an individual’s 
healthcare choices but also significantly affects consumers’ food 
choices and consumption behaviors. Specifically, consumers with 

TABLE 1 Summary table of purine labeling and other labelings.

Comparison 
aspect

Primary target 
audience

Specific focus Information 
specificity

Key benefit Application scope

Purine labeling
Gout sufferers, kidney 

disease patients

Purine content in 

food

Detailed purine content, 

often numerical

Prevents uric acid 

buildup, manages gout

Specific to high-purine 

foods

Sugar labeling

General population, 

particularly those 

managing diabetes or 

obesity

Sugar content, 

particularly added 

sugars

General or categorical (e.g., 

“low in sugar”)

Helps control sugar 

intake, reduces 

diabetes risk

Applicable to most 

packaged and processed 

foods

Organic labeling

Health-conscious, 

environmentally aware 

consumers

Production practices, 

no synthetic additives 

or GMOs

Broad, encompassing 

production practices

Promotes sustainable, 

ethical production; 

perceived health 

benefits

Applicable to all food 

products meeting organic 

standards

Calorie labeling

General population, 

especially those managing 

weight

Energy content, 

caloric intake
Numerical calorie count

Assists with weight 

management

Applicable to all foods with 

calorie information

Allergen warning labeling
Individuals with food 

allergies
Presence of allergens

Presence or absence of 

allergens

Protects against life-

threatening reactions

Applicable to all foods 

containing allergens
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higher health consciousness tend to be  more inclined to choose 
products that improve or maintain their health, especially regarding 
diet (74). These consumers are more likely to choose foods low in fat, 
sugar, salt, fiber and natural ingredients (75). At the same time, 
increased health consciousness has prompted consumers to pay more 
attention to the ingredients in food products, especially those that may 
have a negative impact on health (76), such as trans fatty acids.

Choi et al. (77) research further suggests that health-conscious 
consumers are more likely to understand and interpret food labeling 
information, especially the health information involved in the labels. 
Such consumers are more likely to use the nutritional information on 
the labels as an important basis for purchase decisions (78). 
Specifically, consumers with high health consciousness also show a 
stronger tendency to avoid health risks and choose products that are 
more beneficial to the body (79). This phenomenon is particularly 
noticeable in the choice of dietary supplements, which, as products 
that supplement the body with essential nutrients, have become the 
core of consumers’ attention in terms of their ingredients and health 
benefits (80). Against this backdrop, health consciousness has not only 
increased consumer demand for dietary supplements, but also raised 
the importance they place on ingredient labeling (81).

Although the relationship between health consciousness and 
dietary supplement choice has been extensively discussed in existing 
studies (82), the specific role of purine labeling remains insufficiently 
explored. Based on the existing research, it is hypothesized that 
consumers with higher health consciousness may be more concerned 
about the purine content of dietary supplements. Health-conscious 
consumers are more sensitive to perceived health risks and prefer 
products that are lower in purines. Purine labeling plays an important 
messaging role in this process, helping consumers better assess a 
product’s health risks or benefits.

In this framework, health consciousness enhances consumers’ 
comprehension of purine labeling and influences their purchasing 
decisions. For example, consumers with high health consciousness 
may develop negative attitudes toward dietary supplements with high 
purine content while showing higher purchase intentions toward 
products with lower purine content (83). This health risk aversion 
behavior is also reflected in consumers’ sustainable purchase 
intentions (84). The study shows that consumers’ sustainable 
purchasing behavior is not only related to environmental 
consciousness but also closely related to health consciousness. 
Therefore, health consciousness ultimately affects consumers’ 
sustainable purchase intentions by influencing their interpretation of 
purine labeling.

Based on the above analyses, we propose the following hypotheses:

H2: Health consciousness mediates purine labeling in dietary 
supplements and consumers’ sustainable purchase intentions.

2.5 Disease threat interactions

Disease threat refers to consumers’ perception of a disease or 
health risk that motivates them to take preventive measures to reduce 
risk exposure (85, 86). The Extended Parallel Process Model (EPPM) 
proposed by Witte (87) states that when individuals perceive a health 
threat, they are more inclined to take protective actions to avoid the 
risk, especially when the severity and susceptibility of the threat are 

high. The model is widely used in consumer behavior research, to 
explain how individuals make decisions when faced with health risks 
(88). It has been shown that higher disease threat perception enhances 
consumers’ concern for healthy products and significantly affects their 
sensitivity to food labeling and ingredients (89). Recent research 
further suggests that disease threat plays a key role in driving 
consumers to choose healthier products, particularly in the 
nutraceutical and functional food markets (90).

In the context of purine labeling, risk aversion has become an 
important feature of consumer behavior in disease-threatening 
situations. Purines, a compound commonly associated with gout, pose 
a significant risk to consumers prone to the disease (91). Therefore, 
labeling the product’s purine content can enhance their awareness of 
the potential health risks associated with consumption (92). When 
consumers perceive a health threat, they show a stronger tendency to 
be  risk-averse and are, therefore, more likely to choose low or 
no-purine alternatives. However, purine labeling may also serve as a 
risk management tool to help consumers who are highly concerned 
about their health to choose products that meet their health needs. 
Thus, purine labeling may have a dual impact on consumer purchasing 
decisions under the threat of disease, an impact that depends on the 
way consumers interpret health information and their perceived level 
of risk.

According to information processing theory, consumers usually 
adopt simplified cognitive strategies when faced with complex product 
information (93). When purine labeling is associated with disease 
threats, the message delivery effect will be more significant, especially 
among groups at high risk of diseases such as gout. Purine labeling not 
only helps them to avoid health risks but also enhances brand trust, 
thus increasing their willingness to make sustainable purchases (94). 
Consumers are more likely to remain motivated to make sustainable 
purchases when they perceive products as meeting their long-term 
health needs (95). Therefore, the standardization of purity labeling 
and information transparency plays an important role in enhancing 
consumers’ overall perception of nutritional products.

Based on the above analyses, we propose the following hypotheses:

H3: Disease threat significantly moderates purine labeling of 
dietary supplements and consumers’ sustainable 
purchase intentions.

2.6 The moderating role of fear of risk

Fear of risk is closely related to an individual’s perception of a 
potential threat or hazard (96, 97). This perception may arise from 
various factors, such as environmental, health, financial, or social 
risks, and significantly influences an individual’s decision-making 
process (98), especially in situations involving health and safety. In 
food consumption, fear of risk is closely linked to a high level of 
consumer concern about food safety (99). Research has shown that 
fear of risk substantially alters consumers’ purchasing behavior when 
faced with uncertainty about health threats (100).

The intensity and manifestation of fear of risk are moderated by 
several factors, including individual traits, cultural background, and 
risk cues in external messages (e.g., labeling or advertising) (100). 
Potential health risks have been the focus of attention in the selection 
of dietary supplements, especially for ingredients such as purines, 
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which have been directly associated with diseases such as gout, which 
in turn increases consumer risk perceptions.

According to risk perception theory, individuals tend to develop 
a self-protective response when they become aware of potential risks, 
influencing their purchase decision-making process (101). Consumers’ 
awareness of health risks associated with ingredients such as purines 
in a dietary supplement purchase situation prompts them to pay more 
attention to product labeling (102). When product labels explicitly 
suggest the presence of purines, this direct risk cue triggers consumers’ 
fear of risk and influences their purchase behavior. Specifically, when 
consumers see purine risk cues, they tend to enhance their perception 
of health threats, reducing their purchases of purine-containing 
dietary supplements and shifting them toward alternatives with lower 
health risks.

Further, consumers, when faced with risky decisions, tend to favor 
the avoidance of potential losses rather than the pursuit of gains (103). 
When purine labeling suggests potential health risks, the fear of risk 
triggered can lead to enhanced avoidance behavior, i.e., avoidance of 
purine-containing products. Risk-averse consumers react more 
sensitively to such risk information and may choose alternative 
products or even avoid the purchase altogether. However, for those 
consumers with lower fear of risk, their behavior may be different, and 
they may continue to purchase purine-containing products or base 
their decisions on other factors such as price and brand.

Based on the above analysis, we propose the following hypotheses:

H4: Fear of risk has a significant moderating effect on the purine 
labeling of dietary supplements and consumers’ sustainable 
purchase intentions.

2.7 The mediating role of perceived gout 
susceptibility

Perceived gout susceptibility is an individual’s subjective judgment 
of their likelihood of developing gout based on their health status, 
family history, and health behaviors (104). Gout is a metabolic 
disorder closely associated with abnormal purine metabolism (105), 
characterized by elevated blood uric acid levels that trigger 
inflammatory responses in joints and soft tissues (106). Research has 
shown that the pathogenesis of gout is closely linked to dietary habits, 
lifestyle, and genetic factors (107). In recent years, perceived gout 
susceptibility has garnered significant attention from academia as an 
important concept in health psychology. Studies indicate that 
perceived gout susceptibility is crucial in health interventions (108). 
For instance, individuals with higher perceived gout susceptibility are 
more likely to engage in proactive health behaviors, such as adjusting 
their diet, reducing purine intake, and increasing physical activity 
(109). This highlights that perceived gout susceptibility is a key 
psychological factor in the prevention and management of gout and a 
critical driver influencing dietary choices and health behaviors (93). 
From a nutritional perspective, perceived gout susceptibility is also 
closely related to the use of dietary supplements. Individuals with 
higher perceived susceptibility are more inclined to choose 
supplements that help lower uric acid levels or improve metabolic 
conditions. This trend reflects how consumers actively manage their 
health status through diet and nutrition when facing the risk of 
chronic diseases. However, the accuracy of perceived gout 

susceptibility is closely tied to an individual’s knowledge level, health 
beliefs, and information-processing abilities.

Purine labeling information holds significant relevance for 
consumers with high perceived gout susceptibility. Studies have shown 
that consumers carefully examine the nutritional information on 
product labels when purchasing dietary supplements, especially 
components related to their health conditions (110). Individuals with 
higher perceived susceptibility are likelier to opt for products with 
lower purine content and exhibit greater sensitivity to purine labeling 
information (111). Consequently, at the cognitive level, these 
individuals are more attentive to purine labeling information and tend 
to interpret it more deeply. They are inclined to perceive products with 
lower purine content as safer and more aligned with their health 
needs. Simultaneously, at the behavioral level, individuals with high 
perceived susceptibility are more likely to purchase based on purine 
labeling information, avoiding products with higher purine content. 
Perceived gout susceptibility may also influence consumers’ 
perceptions and usage of purine labels through their health beliefs and 
behavioral intentions. Individuals with higher perceived susceptibility 
may be more inclined to trust the accuracy of purine labels and rely 
on them as a key factor in their purchase decisions. This trust further 
strengthens the relationship between perceived gout susceptibility and 
purine labeling.

Individuals with high perceived gout susceptibility typically 
exhibit a heightened health consciousness, which extends beyond 
personal health concerns to environmental and social awareness. For 
instance, they may prefer organic, non-hazardous, or biodegradable 
packaging for dietary supplements, as these products benefit personal 
health and positively impact the environment and society.

Perceived gout susceptibility indirectly influences purchase 
decisions by affecting how consumers perceive and use purine 
labeling. In this process, individuals with higher perceived 
susceptibility are more inclined to pay attention to purine labeling 
information and make purchase choices based on this information. 
This indicates that perceived gout susceptibility plays a critical 
mediating role in shaping consumer choices of dietary supplements. 
Furthermore, perceived susceptibility influences consumers’ health 
beliefs and behavioral intentions, affecting their willingness to make 
sustainable purchases. Individuals with high perceived susceptibility 
are not only more inclined to choose products with lower purine 
content but may also pay greater attention to the sustainability 
attributes of products. This dual focus further reinforces the impact of 
perceived susceptibility on sustainable purchasing intentions.

Based on the above analysis, we propose the following hypothesis:

H5: Perceived gout susceptibility mediates the relationship 
between purine labeling and sustainable purchasing intentions.

2.8 The moderating role of connection of 
nature

Connection of nature refers to an individual’s perception of a close 
and unified relationship with the natural environment (112). In 1984, 
Wilson proposed the “biophilia” hypothesis, suggesting that humans 
have an inherent and profound connection with nature, rooted in the 
co-evolutionary process between humans and their natural 
surroundings (113). Subsequent research further expanded the 
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concept of connection of nature, defining it as a subjective experience 
that includes love for nature, dependence on it, and a sense of harmony 
with the natural world (114). Studies have demonstrated that 
connection of nature is not only closely associated with individual 
mental health but also significantly influences environmental 
behaviors and attitudes (115). For instance, high levels of connection 
of nature are often correlated with stronger environmental 
consciousness, more proactive eco-friendly behaviors, and a greater 
sense of ecological responsibility (116). Thus, the connection of 
nature, as a psychological and emotional state, is a critical bridge for 
human interaction with nature.

As consumer demand for healthy foods and natural products 
continues to grow, the role of connection of nature about purine 
labeling has become increasingly important. First, individuals with a 
high sense of connection of nature are more inclined to choose 
products with natural, eco-friendly, or sustainable attributes (117), 
making them more likely to be drawn to purine-labeled products. 
Second, individuals with a strong connection of natures tend to 
be more sensitive to the concept of “naturalness” and are more likely 
to trust natural ingredients’ safety and health benefits (118), thereby 
exhibiting stronger trust in purine labeling. However, the relationship 
between connection of nature and purine labeling may not be linear, 
as it is influenced by the complex cognitive and emotional perceptions 
individuals have of nature. For example, when the connection of 
nature is low, purine labeling may fail to trigger purchasing interest, 
while when the connection of nature is high, purine labeling may 
become a key decision-making factor. Therefore, the connection of 
nature plays a significant role in the effectiveness of purine labeling on 
dietary supplements.

The connection of nature as a psychological state has been widely 
studied and validated as a mechanism influencing sustainable 
purchasing intentions (119). According to theoretical and empirical 
research, individuals with a high sense of connection of nature 
typically exhibit stronger environmental attitudes, greater ecological 
responsibility, and a greater willingness to contribute to environmental 
protection (120). The intrinsic mechanisms underlying this 
relationship primarily include the connection of nature enhances 
ecological awareness (121), making individuals more attentive to the 

environmental impacts of products (122); connection of nature fosters 
intergenerational thinking, leading individuals to support sustainable 
development more readily; and connection of nature strengthens 
environmental responsibility (123), thereby increasing the likelihood 
of purchasing green products. Additionally, research has shown that 
individual values and consumption culture may moderate the 
relationship between the connection of nature and sustainable 
purchase intentions (124), but overall, the connection of nature is a 
significant positive predictor of sustainable purchasing intentions.

Connection of nature may also indirectly influence sustainable 
purchasing intentions by enhancing the perceived effects of purine 
labeling. Specifically, when consumers have a high sense of connection 
of nature, purine labeling may further stimulate their preference for 
and trust in natural products, strengthening their purchasing 
intentions. Conversely, when the connection of nature is low, the 
impact of purine labeling may be weaker or even negligible. According 
to Self-Concept Theory (125), individuals with a strong connection of 
nature are more likely to view being nature-friendly as part of their 
self-identity, making them more susceptible to the influence of nature-
related information. Empirical studies have also shown that the 
interaction between the connection of nature and purine labeling has 
a significant impact on sustainable purchasing intentions, particularly 
in product categories such as health foods and dietary 
supplements (126).

Based on the above analysis, we propose the following hypothesis:

H6: The connection of nature moderates the relationship between 
purine labeling on dietary supplements and consumers’ 
sustainable purchasing intentions.

The conceptual model is shown in Figure 1.

3 Overview of the study

Six experiments were conducted to test the above six research 
hypotheses. In Experiment 1, we verified the effect of purine labeling 
of dietary supplements (purine group vs. conventional group) on 

FIGURE 1

Theoretical model frame diagram.
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consumers’ sustainable purchase intentions to test Hypothesis H1; in 
Experiment 2, we analyzed the mediating effect of health awareness on 
the purine labeling of dietary supplements (purine group vs. 
conventional group) and on consumers’ sustainable purchase 
intentions to test Hypothesis H2; and in Experiment 3, we explored the 
effect of the interaction of disease threat (high vs. low) and purine 
labeling of dietary supplements (purine group vs. conventional group) 
on consumers’ sustainable purchase intentions, testing Hypothesis H3; 
in Experiment 4, we illustrate the moderating effect of fear of risk (high 
vs. low) on purine labeling of dietary supplements (purine group vs. 
conventional group) and consumers’ sustainable purchase intentions, 
testing Hypothesis H4. In Experiment 5, we tested the mediating effect 
of perceived gout susceptibility on purine labeling of dietary 
supplements and consumers’ sustainable purchase intention, testing 
Hypothesis H5. In Experiment 6, we examined the moderating effects 
of connection of nature on purine labeling of dietary supplements and 
consumers’ sustainable purchase intention. To further implement the 
purine labeling manipulation, we plotted different experimental stimuli 
and wrote different stimulus materials to enhance the accuracy of the 
experiment. Meanwhile, we designed two different contextual materials 
to manipulate disease threats. The experimental plot of purine labels of 
dietary supplements,1 as shown in Figure 2. The ingredients of this 
product are celery, parsley, cherries, poria powder, mulberry leaf, 
turmeric, chicory and liquorice, which help to alleviate hyperuricemia 
and inhibit xanthine oxidase activity (127–133), and the origin of this 
product is Germany. This dietary nutritional supplement is a 
low-purine food, and the “No purine” label was set for experimental 
purposes only.

In Table 2, the “no purine” labeling, “low purine” labeling, “medium 
purine” labeling, and “high purine” labeling designed in this study are 
shown. We chose the “no purine” labeling because this study aimed to 

1 https://e.tb.cn/h.6jgxa18xvGdnVvF?tk=letEVXZFokr

clearly distinguish whether the presence of purines in a product has a 
positive effect on the consumer’s intention to buy sustainable products. 
However, we chose other purine labeling to explore the impact of dietary 
supplements’ type of purine labeling on consumers’ sustainable purchase 
intention. Therefore, we  performed experiments using only the “no 
purine” labeling.

The experimental framework associated with these six studies is 
shown in Table 3. The demographic information of the six experiments 
is shown in Table 4. The scales used in the six experiments are shown 
in Table 5.

4 Experiment 1: main effects of purine 
labeling of dietary supplements and 
consumers’ sustainable purchase 
intentions

4.1 Experimental design

We designed a one-way ANOVA experiment (purine labeling: 
yes vs. no) to exploring the effect of purine labeling of dietary 
supplements on consumers’ sustainable purchases intentions. 
We  randomly summoned 200 subjects to participate in the 
experiment on a professional data collection platform, as shown 
in Table 4 and asked subjects whether they knew the meaning and 
risk hazards of purines. As 16 subjects were excluded due to 
strong consistency in questionnaire completion and an unclear 
understanding of the meaning of purine labeling, the effective 
sample size was 184. We randomly assigned all subjects to the 
dietary supplement sales scenario and divided them into a purine 
group (93) and a conventional group (91).

Experimental procedure: We  guided all subjects to recall 
imagining that they had recently recovered from a serious illness, 
had weakened body resistance, and were selecting medicines in a 
large pharmacy where they would buy some dietary supplements. 
Immediately thereafter, we showed the dietary supplements with 
purine labeling to the study subjects in the purine group; the regular 
dietary supplements were shown to the study subjects in the 
conventional group. Immediately thereafter, we  asked subjects 
about sustainable purchase intention measurement questions, such 
as, “When you  learn about the dietary supplement mentioned 
above, would you consider purchasing the product?” (1 = strongly 
disagree, 7 = strongly agree) (134). Finally, we  collected 
demographic information about the subjects.

4.2 Experimental results

Main effects test: We conducted a one-way ANOVA with the purine 
labeling of dietary supplements (purine group vs. conventional group) as 
the independent variable and consumers’ sustainable purchase intention 
as the dependent variable. The experimental results showed that the 
sustainable purchase intention of consumers in the purine group 
(M = 4.86, SD = 0.685) was significantly higher than that of the 
conventional group (M = 4.56, SD = 0.718), and F(1, 182) = 8.396, 
p = 0.004. It can be seen that consumers show higher purchase intention 
for dietary supplements containing purine labeling, which verifies 
hypothesis H1.

FIGURE 2

Experimental plot of purine labels of dietary supplement. (A) is the 
experimental stimulus picture of the control group (conventional 
group) and (B) is the experimental stimulus picture of the 
experimental group (purine group).
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Control variable analysis: Given that Mostafa (135) study found 
that a consumer’s gender is an important influence on a consumer’s 
sustainable purchases intentions. Therefore, we  used gender as a 
control variable and performed ANOVA. The experimental results 
showed that gender had no significant effect on consumers’ sustainable 
purchase intention [F(1,182) = 0.049, p = 0.825]. Therefore, gender 
has no significant effect on experiment results, testing hypothesis H1.

4.3 Discussion

We analyzed in Experiment 1 that the purine labeling of 
dietary supplements has a significant effect on consumers’ 
sustainable purchase intention to test Hypothesis H1. Specifically, 
consumers are more inclined to purchase dietary supplements with 
purine labeling than conventional dietary supplements. This may 

TABLE 2 Four types of purine labeling and typical foods.

Purine label 

types

Product purine 

content 

(mg/100 g)

<30 <75 75 ~ 150 150~

Common foods

Dairy products, cheese, eggs, 

fruits, cocoa, carrots, tea, sea 

cucumbers, soy milk, corn, etc

Asparagus, cauliflower, green beans, 

green beans, kidney beans, 

mushrooms, spinach, peas, etc

Lentils, carp, sea bass, smoked ham, 

pork, beef, quails, rabbits, etc

Liver, brain, kidney, beef and mutton 

tripe, sardines, thick broth, etc

TABLE 3 Organization and description of statistical analysis of the experiments.

Experiment Purpose Independent 
variable

Dependent 
variable

Mediators Moderator Methods Results

Experiment 1

To test for 

main effect 

(H 1)

Purine label

Sustainable 

purchase 

intention

- - ANOVA
Supported 

H1

Experiment 2

To test the 

mediation 

effect of health 

consciousness 

(H2)

Purine label

Sustainable 

purchase 

intention

Health 

consciousness
- ANOVA

PROCESS 

4

Supported 

H2

Experiment 3

To test the 

interaction 

effect of disease 

threat (H3)

Purine label

Sustainable 

purchase 

intention

- Disease threat ANOVA

TWO-

WAY-

ANOVA

Supported 

H3

Experiment 4

To test the 

moderating 

effect of fear of 

risk (H4)

Purine label

Sustainable 

purchase 

intention

- Fear of risk ANOVA
PROCESS 

1

Supported 

H4

Experiment 5

To test the 

mediation 

effect of 

perceived gout 

susceptibility 

(H5)

Purine label

Sustainable 

purchase 

intention

Perceived gout 

susceptibility
- ANOVA

PROCESS 

4

Supported 

H5

Experiment 6

To test the 

moderating 

effect of 

connection of 

nature (H6)

Purine label

Sustainable 

purchase 

intention

-
Connection of 

nature
ANOVA

PROCESS 

1

Supported 

H6
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be due to the fact that modern consumers pay more attention to 
health management, and purine labeling enables these consumers 
to determine whether the product meets their health needs quickly, 
thus enhancing consumers’ purchase intention. In addition, 
we excluded the effect of gender on the experimental results in 
Experiment 1, which enhanced the accuracy of the study. Despite 
the above findings in Experiment 1, Experiment 1 did not further 
explore the internal mechanisms and boundary conditions between 
the purine labeling of dietary supplements and consumers’ 
sustainable purchase intentions. Therefore, we introduced health 
consciousness as a mediating variable in Experiment 2 to explore 
the mediating role of health consciousness.

5 Experiment 2: the mediating role of 
health consciousness

5.1 Experimental design

Experiment 2 aimed to investigate the mediating role of health 
consciousness on purine labeling of dietary supplements and 
consumers’ sustainable purchase intentions. We  designed a 
one-way ANOVA experiment and randomly called 300 subjects to 
participate in the experiment by asking whether the subjects were 
aware of the meaning and risk hazards of purines in a professional 
data collection platform, as shown in Table 4. Since 25 subjects 
were excluded due to strong consistency in questionnaire 
completion and lack of knowledge about the meaning and hazards 
of purines, the effective sample size was 275. We  randomly 
assigned all subjects to dietary supplement sales scenarios and 
divided them into a purine group (143) and a conventional 
group (132).

Experimental procedure: All subjects were instructed to 
imagine needing a dietary supplement to replenish their 
micronutrient depletion after a stressful work day. We presented 
a purine-labeled dietary supplement to the subjects in the purine 
group and a conventional dietary supplement to the subjects in 
the conventional group. Immediately following this, we asked 
subjects questions about measures of health consciousness, such 
as “Do you  agree that you  often reflect on your health? 
“(1 = strongly disagree, 7 = strongly agree) (136). Immediately 
after this the subjects were required to answer questions about 
the measurement of consumers’ sustainable purchase 
intentions (134).

Given Saba and Di Natale (137) research findings, consumption 
habits enhance consumers’ motivation to spend. Therefore, we need 
to control for consumption habits. We asked subjects, “Do you choose 
to buy regular dietary supplements out of habit? “(1 = strongly 
disagree, 7 = strongly agree) (137). Finally, we collected demographic 
information related to the subjects.

In view of the findings of De Canio et al. (138), environmental 
concerns play a mediating role in food labeling and consumers’ 
sustainable purchase intention. Therefore, to further enhance the 
accuracy of the experimental results of this study, we  included 
environmental concerns as a surrogate explanatory variable for health 
consciousness. We collected participants’ measurement questions on 
environmental concerns (1 = strongly disagree, 7 = strongly 
agree) (139).T
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5.2 Experimental results

Main effects test: We conducted one-way ANOVA with the purine 
labeling of dietary supplements (purine group vs. conventional group) 
as the independent variable and consumer sustainable purchase 
intention as the dependent variable. The experimental results showed 
that consumers’ sustainable purchase intention (M Purine group = 5.347, 
SD Purine group = 1.541; M Conventional group = 4.368, SD Conventional group = 1.6), 
F(1, 273) = 26.67, p < 0.001. It can be seen that consumers showed 
higher purchase intention for dietary supplements containing purine 
labeling compared with conventional dietary supplements, which 
verified hypothesis H1.

Mediating effects test: We  used purine labeling of dietary 
supplements as the independent variable, consumers’ sustainable 
purchase intention as the dependent variable, and health consciousness 
as the mediating variable. We  used Process Model 4 to test the 
mediating effect of health consciousness. The experimental results 
found that the purine labeling of dietary supplements-health 
consciousness-consumers’ sustainable purchase intention has a 

significant mediating effect (β  = −0.5508, SE = 0.1284, 95% 
CI = [−0.8179~−0.3168]). Among them, purine labeling had a 
significant effect on consumers’ sustainable purchase intention 
(β = −0.6671, p  < 0.001); health consciousness had a significant 
positive effect on consumers’ sustainable purchase intention 
(β = 0.5629, p < 0.001); and purine labeling had a positive effect on 
health consciousness (β = −0.9786, p < 0.001). It can be  seen that 
health consciousness is a mediator of purine labeling and consumers’ 
sustainable purchase intention, testing hypothesis H2. As shown in 
Figure 3.

Control variable analysis: In view of Saba and Di Natale (137) 
research findings, consumption habit is an influential factor affecting 
consumers’ sustainable purchase intentions. Therefore, we conducted 
an analysis of covariance with consumption habit as covariates. The 
results showed that consumption habit had no significant effect on 
consumers’ sustainable purchase intention between purine labeling 
groups [F(1, 273) = 6.376, p  = 0.002]. Therefore, the influence of 
consumption habits on the experimental results can be excluded, and 
hypothesis H1 can be tested again.

TABLE 5 Scales used in the six experiments.

Variable Measurement items Scale source

Demographic information

What is your gender?

What’s your age?

What is your education background?

Health consciousness

I care deeply about your health. Gould (136)

I regularly reflect on my health.

I are usually very mindful of how I feel inside about my health.

Fear of risk

I become nervous or anxious when I see disease-related information on dietary 

supplements.
Rather (141)

My heart races or palpitates when I think of diseases caused by purines.

I cannot sleep because I’m worried about the purine content of my dietary 

supplements.

Emotion I current emotional state is positive (positive, happy, cheerful). Kuang et al. (140)

Consumption habit Do you choose to buy regular dietary supplements out of habit? Saba and Di Natale (137)

Perceived gout susceptibility

I’m unlikely to get gout, hyperuricemia, or other kidney disease, even though it’s highly 

susceptible.(reverse-scored)

Duncan et al. (142)
My immune system protects me from most illnesses that other people get.

If an illness is ‘going around’, I will get it.

I am more prone to gout, hyperuricemia or other kidney diseases than people around 

me (reverse-scored)

Environmental concerns

You often feel at one with the natural world around you.

Tan et al. (139)You recognize and appreciate the wisdom of other creatures

You can imagine yourself as part of a larger life cycle process.

Familiarity
I know this nutritional product well and am familiar with this nutritional brand.

Gandhi and Ubba (145)
I am very familiar with the nutritional products in this brand.

Connection of nature

I am very aware of environmental issues.

Individuals’ connection (146)I always think about how my actions affect the environment.

I think a lot about the suffering of animals.

Sustainable purchase intention
When you learnt about the above dietary supplements, would you consider purchasing 

this product on an ongoing basis?
Rausch and Kopplin (134)
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Alternative explanations were excluded: Referring to the method 
of Tan et al. (139), we took environmental concerns as the mediating 
variable and used Process Model 4 to analyze the mediating effect of 
environmental concerns. The results showed that environmental 
concerns had no significant mediating effect between purine labeling 
and consumers’ sustainable purchase intention (β  = −0.1095, 
SE = 0.1018, 95%CI = [−0.3308~0.0651]). Therefore, there was no 
alternative explanation effect of environmental concern, which again 
verified hypothesis H2.

5.3 Discussion

We verified the mediating role of health consciousness on purine 
labeling and consumers’ sustainable purchase intentions in 
Experiment 2. Specifically, health consciousness enhances consumers’ 
attention to purine labeling and promotes their focus on sustainability 
choices. At the same time, we excluded the influence of consumption 
habits on the experimental results to enhance the robustness and 
scientific validity of the study. Despite the above findings in 
Experiment 2, Experiment 2 did not further explore whether there is 
a moderating effect between purine labeling and consumers’ 
sustainable purchase intention. Therefore, we  introduced disease 
threat as an interaction variable in Experiment 3 to discuss the impact 
of the interaction effect of disease threat and purine labeling on 
consumers’ sustainable purchase intention.

6 Experiment 3: the interaction effect 
of disease threat and purine labeling

6.1 Experimental design

Experiment 3 aimed to verify the effect of the interaction of 
disease threat and purine labeling on consumers’ sustainable purchase 
intentions. We  designed a 2 (purine labeling: purine group vs. 
conventional group) × 2 (disease threat: high vs. low) ANOVA 
experiment, and randomly called 500 subjects to participate in the 
experiment, a professional data collection platform. The demographic 
information is shown in Table 4. We randomly assigned all subjects to 
dietary supplement sales scenarios and divided them into a purine 
group (222) and a conventional group (278).

Experimental procedure: We asked all subjects to imagine that they 
were purchasing goods in a large pharmacy, and we then assigned the 

subjects in the purine group into two groups: high and low disease 
threat. We presented all subjects in the purine group with dietary 
supplements containing purine labeling. For the high-threat group, 
we told them: “Recently, there has been a new coronary epidemic in 
your area, and the number of infected people is increasing day by day, 
so the immunocompromised people need to take nutrient 
supplements.” For the low-threat group, we told them: “Recently, a 
new tertiary hospital has been constructed in the vicinity of your area, 
which has made it more convenient to go to the doctor in your daily 
life.” However, we showed the conventional dietary supplements for 
all subjects in the conventional group, in which the manipulation for 
disease threat was consistent with the purine group. Immediately after, 
we asked the subjects about measuring sustainable purchase intentions.

Given Kuang et al. (140) findings, emotions are an important 
influence on consumers’ sustainable purchase intentions. Therefore, 
using emotion as a control variable, we asked subjects, “When you see 
the above material information, do you agree that your emotions are 
positive (happy, joyful, blissful)?” (1 = strongly disagree, 7 = strongly 
agree) (140). Finally, we collected demographic information related to 
the subjects.

6.2 Experimental results

Main effects test: We  conducted a one-way ANOVA with the 
purine labeling of dietary supplements (purine group vs. conventional 
group) as the independent variable and consumers’ sustainable 
purchase intention as the dependent variable. The experimental results 
show that the sustainable purchase intention of consumers in the 
purine group (M = 5.88, SD = 0.829) is significantly higher than that 
of the conventional group (M = 4.76, SD = 1.193), F(1, 498) = 140.149, 
p < 0.001. It can be seen that the consumers show higher purchase 
intention for dietary nutrients containing purine labeling, which 
verifies hypothesis H1.

Interaction effect analysis: We used purine labeling (purine group 
Vs. conventional group) as the independent variable, consumers’ 
sustainable purchase intention as the dependent variable and disease 
threat as the interaction variable. We used two-way ANOVA to test 
this. The results of the experiment showed that the interaction of 
disease threat and purine labeling had a significant effect on 
consumers’ sustainable purchase intention [F(1,498) = 8.71, 
p  = 0.003]. Disease threat has a significant effect on consumers’ 
sustainable purchase intention [F(1,498) = 19.416, p < 0.001]. Purine 
labeling has a significant effect on consumers’ sustainable purchase 

FIGURE 3

Path coefficient of the mediating effect of health consciousness. * * * p < 0.001, * * p < 0.01, * p < 0.05.
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intention [F(1,498) = 133.447, p < 0.001]. Specific details are shown in 
Figure 4 to test hypothesis H3.

Based on the findings of Liang et al. (26), we used emotion as a 
covariate for the control variable test. Based on the results of the 
analysis of covariance showed that emotion had no significant effect 
on the experimental results [F(1,497) = 66.765, p < 0.001]. Therefore, 
the control variable emotion can be excluded, and hypothesis H3 can 
be tested again.

6.3 Discussion

We verified the effect of the interaction of disease threat and 
purine labeling on consumers’ sustainable purchase intentions in 
Experiment 3. Specifically, dietary supplements containing purine 
labeling were more popular among consumers compared to dietary 
supplements in the conventional group. At the same time, 
we  elaborated that emotion had no significant effect on the 
experimental results. Despite the above findings in Experiment 3, 
Experiment 3 had not been analyzed from the perspective of 
consumers’ disease fear. Therefore, we introduced the fear of risk as a 
moderating variable in Experiment 4 to analyze the moderating effect 
of fear of risk on the purine labeling of dietary supplements and 
consumers’ sustainable purchase intentions.

7 Experiment 4: the moderating effect 
of fear of risk

7.1 Experimental design

Experiment 4 aimed to verify the moderating effect of fear of risk 
on the purine labeling of dietary supplements and consumers’ 
sustainable purchase intentions. We designed a 2 (purine labeling: 
purine group vs. conventional group) × 2 (fear of risk: high vs. low) 
variance experiment and randomly called 300 subjects to participate 
in the experiment by asking them if they knew the meaning of purine 
and the risk hazards in a professional data collection platform. Since 
30 subjects were excluded because they did not know the meaning of 

purine, the effective sample size was 270. The demographic 
information is shown in Table 4. We randomly assigned all subjects to 
dietary supplement sales scenarios and divided them into a purine 
group (132) and a conventional group (138).

Experimental procedure: All subjects were instructed to imagine 
that they had recently needed to purchase a nutritional supplement 
for their personal health care needs, and they traveled to a large 
pharmacy to make their selections. During the selection process, the 
researcher showed the study subjects in the purine group a dietary 
supplement with a purine labeling; the study subjects in the 
conventional group were shown a conventional dietary supplement. 
Immediately after, subjects were asked to answer questions measuring 
fear of risk, e.g., I become nervous or anxious when I see disease-
related information on dietary supplements (1 = Strongly Disagree, 
7 = Strongly Agree) (141); then, subjects were asked to answer 
questions measuring sustainable purchase intentions. Finally, 
we collected demographic information related to the subjects.

7.2 Experimental results

Main effects test: We  used the purine labeling of dietary 
supplements (purine group vs. conventional group) as the independent 
variable and consumers’ sustainable purchase intention as the 
dependent variable and conducted a one-way ANOVA. The results 
showed that consumers’ sustainable purchase intentions (M purine 

group  = 6.67, SD purine group  = 0.473; M conventional group  = 6.1, SD conventional 

group  = 1.234), F(1, 268) = 24.279, p  < 0.001. It can be  seen that, 
compared with conventional dietary supplements, consumers showed 
a higher willingness to purchase, testing hypothesis H1.

Moderating effects test: We used the purine labeling of dietary 
supplements (purine group Vs. conventional group) as the 
independent variable, consumers’ sustainable purchase intention as 
the dependent variable, and fear of risk as the moderating variable. 
We used Process Model 1 for the moderating effect of fear of risk. The 
experimental results show that the interaction of fear of risk and 
purine labeling has a significant effect on consumers’ sustainable 
purchase intentions (β = 0.5812, SE = 0.099, p < 0.001); fear of risk has 
a significant effect on consumers’ sustainable purchase intentions 
(β = 0.3783, SE = 0.0497, p < 0.001); purine labeling has a significant 
effect on consumer sustainable purchase intention (β = −0.5406, 
SE = 0.099, p < 0.001). It can be seen that fear of risk has a significant 
moderating effect on the purine labeling of dietary supplements and 
consumers’ sustainable purchase intentions, testing hypothesis H4, as 
shown in Figure 5.

7.3 Discussion

We verified in Experiment 4 that fear of risk has a significant 
moderating effect on the purine labeling of dietary supplements 
and consumers’ sustainable purchase intentions. Specifically, 
sustainable purchase intentions were consistently higher for 
consumers with high fear of risk, regardless of purine labeling, 
compared to the group with low fear of risk. In the conventional 
group, the difference in sustainable purchase intentions between 
low-risk-phobic and high-risk-phobic consumers was slight. 
However, when purine labeling is introduced, a more significant 

FIGURE 4

Interaction of disease threat and purine label.
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gap emerges. Specifically, low-risk-phobic consumers exhibited a 
significant decrease in sustainable purchase intentions, while high-
risk-phobic consumers maintained their purchase intentions. This 
suggests that purine labeling may deter lower fear of risk consumers 
more than higher fear of risk consumers. Consumers with higher 
risk sensitivity appear less negatively affected by purine labeling, 
possibly because they are more concerned about health or 
consumption-related risks.

8 Experiment 5: mediating effects of 
perceived gout susceptibility

8.1 Experimental design

Experiment 5 was designed to test the mediating effect of 
perceived gout susceptibility on the purine labeling of dietary 
supplements and consumers’ sustainable purchase intention. 
We designed a single-factor inter-subject variance experiment (purine 
labeling: purine group vs. conventional group) and asked whether 
they knew the meaning and risk of purine through a professional data 
collection platform. Three hundred subjects were randomly recruited 
to participate in the experiment. 19 subjects were excluded because 
the meaning of purines was unknown, resulting in an effective sample 
size of 281. Demographic information is presented in Table  4. 
We randomly assigned all subjects to the dietary supplement sales 
scenario and divided them into purine (140) and conventional 
groups (141).

Experimental procedure: All participants were instructed to 
imagine that they had recently received a lecture on gout and 
hyperuricemia and, in the process, learned about the importance of 
choosing appropriate dietary supplements. Therefore, participants 
were prepared to go to the pharmacy to select the appropriate 
supplement that was pressed. During selection, participants in the 
purine group were shown a purine-labeled dietary supplement; 
Participants in the usual care group received conventional dietary 
supplements. Immediately following, participants were asked to 
answer the perceived gout susceptibility scale, which was adapted 
from the perceived illness susceptibility scale developed by Duncan 

et al. (142) (1 = strongly disagree, 7 = strongly agree). For example, my 
immune system protects me from most illnesses that other people get. 
Then, the participants were asked to answer a question measuring the 
sustainable purchase intention. Cai et al. (143) and Wu et al. (144) 
found that familiarity often mediated the effect of product labels on 
consumers’ sustainable purchase intention. Based on this, we included 
familiarity as an alternative explanatory variable on a scale derived 
from Gandhi and Ubba (145) (1 = strongly disagree, 7 = strongly 
agree). Finally, we  collected the demographic information of 
the subjects.

8.2 Experimental results

Main effect test: We conducted a one-way ANOVA with the purine 
labeling of the dietary supplement as the independent variable and the 
consumer’s sustainable purchase intentions as the dependent variable. 
The results showed that the sustainable purchasing intention of the 
purine group (M = 5.49, SD = 1.462) was significantly higher than that 
of the conventional group (M = 4.38, SD = 1.019), F(1, 279) = 53.887, 
p < 0.001. Thus, it can be seen that consumers show higher purchase 
intention for dietary nutrients containing purine labeling, verifying 
hypothesis H1.

Mediation effect test: We  used Process Model 4 to test the 
mediating role of perceived gout susceptibility using the purine 
labeling of dietary supplements as the independent variable, perceived 
gout susceptibility as the mediating variable, and consumers’ 
sustainable purchase intention as the dependent variable. The results 
showed that the purine labeling of dietary supplements had a 
significant impact on consumers’ sustainable purchase intention 
(β = −0.8309, p < 0.001). The purine labeling of dietary supplements 
had a significant effect on the perceived susceptibility to gout 
(β = −0.7336, p < 0.001). Perceived gout susceptibility had a significant 
impact on consumers’ sustainable purchase intention (β = 0.3706, 
p  < 0.001). Overall, perceived gout susceptibility had a mediating 
effect on purine labeling and consumers’ sustainable purchase 
intention (β = −0.2719, SE = 0.079, 95% CI = [−0.44~−0.1292]), as 
shown in Figure 6 to test hypothesis H5.

Alternative explanations were excluded: We  examined the 
mediating effect of familiarity by substituting familiarity for perceived 
gout susceptibility as a mediating variable. Referring to the study of 
Tan et al. (139), we used Process Model 4 to examine the mediating 
effect of familiarity. The results showed that familiarity had no 
significant mediating effect on purine labeling and consumers’ 
sustainable purchase intention (β = −0.2169, SE = 0.1743, 95% 
CI = [−0.5599~0.1335]). Therefore, we can rule out the alternative 
explanatory role of familiarity, again validating hypothesis H5 and 
enhancing the accuracy of the experiment.

8.3 Discussion

We demonstrated in Experiment 5 that perceived gout 
susceptibility has a mediating effect on purine labeling and consumers’ 
sustainable purchase intention, testing hypothesis H5. At the same 
time, we excluded the alternative explanatory role of familiarity and 
enhanced the robustness of the experiment. Specifically, this mediating 
effect comes from consumers’ pursuit of health and self-protection 

FIGURE 5

Interaction of fear of risk and purine labeling.
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consciousness. Through purine labeling, consumers can better manage 
their diet and reduce gout risk, enhancing their sustainable purchase 
intention. Despite the above findings of Experiment 5, Experiment 5 
did not explore the internal motivation of consumers’ sustainable 
purchase from the perspective of consumption 
sustainable consumption.

The raw materials of dietary nutritional supplements are 
mainly from natural species, such as protein powder. If soybeans 
are used as raw material because soybeans themselves contain 
relatively high purine contain, the purine content of this kind of 
protein powder will also be high. Some nutritional supplements are 
made from animal offal, seafood, etc. In the production process, 
dietary nutritional supplements will also contain purines if 
additives and excipients containing purines are used or factors such 
as production environment and process lead to the introduction of 
purines. Therefore, purine labels can effectively reflect the content 
of purine in products and stimulate consumers’ sustainable 
purchase intention. Therefore, dietary nutritional supplements 
with low purines may bring lower environmental damage and 
lower damage to animal viscera, seafood, high-protein plants, etc. 
At the same time, low-purine or zero-purine dietary supplements 
can reduce the intake of purine, reduce the incidence of gout or 
hyperuricemia, reduce the consumption of medical resources, and 
improve the quality of life of the population, which is in line with 
the goal of sustainable consumption to promote human long-term 
well-being.

Therefore, we  introduced the connection of nature as an 
independent variable in Experiment 6 to analyze its moderating effect 
of connection of nature on purine label and consumer sustainable 
purchase intention.

9 Experiment 6: the moderating effect 
of connection of nature

9.1 Experimental design

This study aimed to verify the interaction of natural associations 
and purine labeling on consumers’ sustainable purchase intention. 
We  designed a 2 (purine labeling: purine group vs. conventional 
group) × 2 (connection of nature: high vs. low) variance experiment 
in Experiment 6. We  immediately recruited 300 participants on a 
professional data collection platform and asked them whether they 

knew the meaning and risks of purine. Since 24 subjects were removed 
due to failure of the attention test and ignorance of purine meaning, 
the effective sample size was 276. Demographic information is 
presented in Table 4. We randomly assigned all subjects to the dietary 
supplement sales scenario and divided them into the purine group 
(145) and the conventional group (131).

Experimental procedure: All participants were instructed to 
imagine that they had recently been in relatively poor physical 
condition due to the impact of the COVID-19 pandemic and urgently 
needed a dietary supplement. During selection, participants in the 
purine group were shown a purine-labeled dietary supplement; 
Participants in the conventional group received conventional dietary 
supplements. Next, participants were asked to answer the connection 
of nature measurement question, which was adapted from the 
Individuals’ Connection (146) research scale (1 = strongly disagree, 
7 = strongly agree), e.g.: When you  see the dietary supplements 
mentioned above, I  think a lot about animal suffering. Then, the 
participants were asked to answer a question measuring the 
sustainable purchase intention. Finally, we collected the demographic 
information of the subjects.

9.2 Experimental results

Main effect test: We conducted a one-way ANOVA with the purine 
labeling of the dietary supplement as the independent variable and the 
consumer’s sustainable purchase intention as the dependent variable. 
The results showed that the consumer’s sustainable purchase intention 
(M purine group = 5.29, SD purine group = 1.699; M conventional group = 4.49, SD 
conventional group = 1.643), F(1,274) = 15.787, p < 0.001. Thus, it can be seen 
that consumers show higher purchase intention for dietary 
supplements with purine labels, which validates hypothesis H1.

Moderation effect test: We  used Process Model 1 to test the 
moderating effect of the connection of nature using the connection of 
nature as moderator variables, purine labeling of dietary supplements 
as independent variables and consumers’ sustainable purchase 
intention as dependent variables. The results showed that purine 
labeling of dietary supplements had a significant impact on consumers’ 
sustainable purchase intention (β  = −0.7485, p  < 0.001). The 
connection of nature had a significant impact on consumers’ 
sustainable purchase intention (β = 0.2148, p  = 0.0118). The 
interaction between purine labeling and connection of nature had a 
significant impact on consumers’ sustainable purchase intention 

FIGURE 6

Mediating effect path coefficient of perceived gout susceptibility. * * * p < 0.001, * * p < 0.01, * p < 0.05.

https://doi.org/10.3389/fnut.2025.1526713
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Yang et al. 10.3389/fnut.2025.1526713

Frontiers in Nutrition 16 frontiersin.org

(β = −0.3996, p = 0.0188, 95% CI = [−0.7325~−0.0667]). Therefore, 
The connection of nature have a significant impact on the purine 
labeling of dietary supplements and consumers’ sustainable purchase 
intention, as shown in Figure 7 to test hypothesis H6.

9.3 Discussion

In Experiment 6, we  demonstrated the significant effects of 
connection of nature on purine labeling and consumers’ sustainable 
purchase intention of dietary supplements. Specifically, in the purine 
labeling condition, consumers often show higher sustainable purchase 
intentions when they have higher connection of nature. In the high 
connection of nature condition, consumers are more likely to buy the 
dietary supplements with purine labeling.

10 Discussion

10.1 Theoretical implications

This study has several important theoretical implications. First, 
this study found that purine labeling of dietary supplements had a 
positive effect on consumers’ sustainable purchase intentions. In 
previous studies, nutritional labeling has been identified as an 
effective factor influencing consumers’ consumption decisions 
(147–149). However, few studies have linked purine labeling to 
consumer behavior. For example, sugar-free labeling can effectively 
enhance consumers’ consumption motivation (25). Although the 
above studies have focused on the relationship between nutrition 
labeling and consumer behavior, the impact of purine labeling of 
dietary supplements on consumer’s sustainable purchase intention 
has not been deeply studied. Therefore, the present study responds 
to the call for recent studies highlighting the important impact of 
nutritional indicators of dietary supplements (150, 151). By 
integrating these factors into the effect of purine labeling of dietary 
supplements on consumers’ sustainable purchase intention, this 
study provides new perspectives for research in consumer nutrition 

consumption. On the one hand, this study expands the literature 
related to the purine labeling of dietary supplements and the 
sustainable consumption behavior of consumers; on the other hand, 
by highlighting new antecedents of consumers’ sustainable purchase 
intentions of dietary supplements, the findings provide a priori 
knowledge and a better explanation of how the purine labeling of 
dietary supplements may influence consumers’ sustainable 
purchase intentions.

Based on the Health Belief Model, this study aims to analyze 
the mediating role of health consciousness in how purported 
labeling of dietary supplements influences consumers’ sustainable 
purchase intentions. It has been shown that nutritional labeling 
plays an important role in consumers’ choice of nutritional 
supplements, especially in consumer consumption decisions and 
health consciousness (152, 153). However, the specific mechanisms 
by which purine labeling influences consumers’ sustainable 
purchase intentions have not been fully explored. Therefore, the 
present study further extends the relevant field of research by 
exploring the mediating role of health consciousness in dietary 
supplements and consumers’ sustainable purchase intentions. 
Although previous studies have supported the ability of health 
consciousness to influence consumers’ choice of dietary 
supplements (154, 155), the specific mediating role of health 
consciousness between purine labeling and sustainable purchase 
intentions is not known. Therefore, this study is the first attempt to 
validate the mediating role of health consciousness in this 
relationship, revealing that purine labeling influences consumers’ 
sustainable purchase intentions for dietary supplements by 
enhancing their health consciousness and, consequently, their 
willingness to purchase dietary supplements. This finding has 
important theoretical implications for the development of more 
targeted product labeling and marketing strategies.

This study further identifies the moderating role of disease threat 
and fear of risk in the impact of purine labeling on consumers’ 
sustainable purchase intentions. It has been shown that individuals’ 
perceived health threat and fear of potential disease risk significantly 
affect their sensitivity to relevant food labelings (156, 157). On the one 
hand, in the face of health problems caused by high purine content, 
such as gout and cardiovascular disease, consumers with higher health 
consciousness are more likely to be  concerned about the purine 
labeling of dietary supplements. This concern prompts them to more 
prudently choose products that meet their health needs, thus 
enhancing their sustainable purchase intention. On the other hand, 
consumers with a lower perceived disease threat or a lower fear of risk 
may not prioritize the impact of purine labeling, and thus their 
moderating effect on sustainable purchase intentions may be weaker.

In addition, fear of risk reinforces consumers’ health behaviors 
decision-making process (158). When consumers perceive a high risk 
of disease threat, they tend to take preventive measures (159), such as 
choosing healthier dietary supplements. Purine labeling become 
important reference information at this point, and consumers will 
make more rational purchase decisions based on the labels to avoid 
future health risks. Thus, fear of risk and disease threat together play 
a key moderating role in the way purine labeling affects consumers’ 
sustainable purchase intention. This finding expands research in the 
field of dietary supplements and provides new perspectives for 
understanding consumers’ purchasing behavior in the face of 
health risks.

FIGURE 7

Interaction effects of connection of nature and purine labels.
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10.2 A dual drive model for health and the 
environment

As an important health information signal, the purine label of 
dietary supplements has a significant impact on consumers’ health 
perception and purchase behavior. Purines are a potential health 
risk factor, especially for consumers with gout or hyperuricemia, 
which may be  aggravated by excessive intake. Therefore, the 
existence of purine labeling is not only a reflection of information 
transparency, but also a direct protection of consumer health. 
Consumers’ perceived gout susceptibility as the key mediating 
variable may have reinforced the effect of purine labeling on 
sustainable purchase intention. Specifically, when consumers 
perceive that they are at higher risk of gout, they may be  more 
inclined to choose low-purine or no-purine dietary supplements, 
significantly increasing the sustainable purchase intention. In 
addition, health consciousness, as another mediating variable, also 
plays an important role in this relationship. Consumers with higher 
health consciousness are more likely to pay attention to purine 
labeling, thereby forming health preferences and sustainable 
purchasing behaviors. In general, purine labeling significantly 
enhanced consumers’ sustainable purchase intention by arouse their 
health risk cognition and health consciousness, which provided 
theoretical support for health-driven consumption decisions.

Environmental drivers also play an important role in the 
formation of consumers’ sustainable purchase intention. As a 
psychological state, the connection of nature reflects consumers’ 
sense of dependence on the natural environment and environmental 
responsibility. Studies have shown that consumers with high 
connection of nature are more likely to choose products with 
sustainability and environmental features. In the context of purine 
labeling of dietary supplements, the connection of nature can 
further influence consumers’ purchase intention by strengthening 
their environmental attitude and sustainable consumption behavior. 
For example, consumers with a high connection of nature may 
be more concerned about a product’s environmental footprint and 
tend to choose products that are sustainably produced and clearly 
labeled with natural ingredients in their packaging. In addition, 
disease threat and fear of risk, as moderating variables, may also 
further moderate the effect of purine labeling on sustainable 
purchase intention by reinforcing consumer perceptions of health 
and environmental risks. For example, when consumers perceive 
the threat of gout, they may not only choose low-purine products 
but also be more inclined to support environmental policies and 
sustainable businesses. Therefore, environmental drivers 
significantly influence consumers’ sustainable purchase intentions 
by modulating their environmental attitudes and risk perceptions.

The dual driving effect of health and environment on 
consumers’ sustainable purchase intention has important theoretical 
significance. Firstly, from the theoretical level, this study extends 
the theoretical framework of sustainable purchase intention to 
include health and environmental factors in the analysis, and 
reveals the multi-dimensional mechanism by which purine labels 
affect consumer behavior. Traditional studies often focus on a single 
driver, such as health or the environment, but ignore the possible 
synergistic effect of both. This study revealed the complex 
interaction between health and environmental factors in sustainable 
purchase intention by introducing mediating variables such as 

perceived gout susceptibility and health consciousness, and 
moderating variables such as connection of nature and disease 
threat. Secondly, from a practical level, this study provides 
important guidance for food companies and policymakers. For 
example, companies can meet consumer needs driven by both 
health and the environment by designing clearer purine labels and 
strengthening the environmental characteristics of products. At the 
same time, policymakers should strengthen the supervision of food 
labels to ensure the accuracy and comparability of purine labeling, 
thereby protecting consumer rights and promoting 
sustainable consumption.

10.3 Practical implications

This study has several practical implications. First, this study 
demonstrates that under the influence of purine labels, consumers 
will pay more attention to the health attributes of products when 
making purchase decisions, especially for consumers with higher 
health consciousness, who will analyze the health risk information 
conveyed by purine labeling more deeply. Recent studies have found 
that more health consciousness, consumers are more willing to buy 
organic green food (160). This suggests that companies should focus 
on the precise design of purine labeling in product marketing, clearly 
highlighting the health attributes of the product, especially for 
consumer groups with higher health consciousness. Through effective 
health messaging, consumers can be helped to better understand 
product ingredients and their possible health effects (161), thereby 
increasing their sustainable purchase intentions, which is crucial to 
the long-term market competitiveness of the product.

Second, this study also reveals the moderating role of disease 
threat in the relationship between purine labeling and consumer 
purchase intention. The experimental results show that when 
consumers perceive a higher disease threat, they are more inclined to 
pay attention to the health risk cues of purine labeling, which further 
increases the sustainable purchase intention of the product. For 
consumer groups with higher health risks, especially those with 
diseases related to purine metabolism, such as gout, companies 
should pay more attention to the communication of labeling 
information in the marketing process of dietary supplements to 
strengthen consumers’ perception of health risks. This labeling 
strategy based on risk perception can help enhance consumer 
consciousness and trust in the product and promote market 
expansion, especially in the special population market.

Finally, the study found a significant effect of fear of risk on 
consumers’ sensitivity to purine labeling, which further highlights 
the psychological response of consumers when faced with specific 
health risks (162, 163). By combining strong risk education with 
labeling information, companies can take advantage of consumers’ 
fear of risk and raise their awareness of product ingredients and 
health risks. This not only promotes consumer recognition and 
trust in dietary supplements but also establishes the company’s 
healthy brand image in the market, enhances the product’s 
sustainable purchase intention (21). In product promotion, through 
accurate market segmentation, differentiated labeling strategies for 
high-risk groups can not only effectively convey health risk 
information but also enhance the market influence and long-term 
competitiveness of the product.
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10.4 Policy implications

From the perspective of policymakers, this study explored the 
impact of purine labeling on consumers’ sustainable purchase 
intention and its policy implications, which provided a scientific 
basis for regulators to optimize labeling regulations, improve public 
health and promote the sustainable development of the food 
industry. It was found that purine labeling significantly affected 
consumers’ sustainable purchase intention by triggering their health 
consciousness and perceived gout susceptibility, and this effect 
showed significant differences under different levels of the 
connection of nature, disease threat, and fear of risk. These findings 
suggest that purine labeling is not only an important tool for 
consumer health management but also a key means for 
policymakers to achieve public health goals. The core of this study 
is to optimize the design and promotion of purine labeling through 
policy intervention to achieve win-win results among consumers, 
enterprises and society.

Regulatory agencies, such as the FDA and the European Food 
Safety Authority, establish clear regulations related to purine 
labeling, especially mandatory labeling measures for high-risk 
populations. First, regulators should promote the standardization 
and transparency of purine labeling in the food industry, requiring 
manufacturers to clearly purine labeling content and its potential 
health risks on product packaging, especially for high-risk groups 
such as gout patients and people with abnormal uric acid 
metabolism. Second, for specific high-risk groups, regulatory 
agencies can introduce high-purine warning labeling or low-purine 
recommendation labeling to help these groups quickly identify 
suitable products for them. Finally, regulatory agencies should 
establish a dynamic update mechanism to regularly revise the 
standards and requirements for purine labeling according to 
scientific research progress and public health needs. These policy 
measures will help consumers make more informed purchasing 
decisions but also help move the food industry in a healthier and 
more sustainable direction.

In addition, this study provides important implications for the 
role of policymakers in public health education and nutrition 
interventions. Policymakers can use a variety of channels, including 
social media, public health activities and school education, to 
popularize the meaning and interpretation of the purine labeling 
and improve the public’s attention and understanding of the purine 
labeling. For example, regulators could work with medical 
institutions and patient organizations to develop specialized health 
education programs for gout patients and those with high uric acid 
to help them better use purine labeling information. In addition, 
policymakers can also encourage companies to develop and 
promote low-purine products through tax incentives or subsidies, 
thereby reducing the health threat of high-purine foods to high-risk 
populations. These policy measures will contribute to a healthier 
and more sustainable environment for food consumption.

10.5 Research limitations and future 
research directions

Despite the above findings of this study, there are still some 
limitations. Firstly, the main limitations of this study are sample 

selection and external validity. The sample was mainly from China, 
which may limit the generalizability of the findings. Consumer patterns 
of dietary supplement use and interpretation of health labeling may 
differ significantly across cultures. Therefore, the results of this study 
may be more reflective of the behavior of Chinese consumers, and the 
results may be different in other cultural contexts, such as Western 
countries. Future studies could be cross-validated in Western countries 
to confirm the generalizability of the findings in this study. The sample 
in this study had some limitations in terms of age and educational level. 
Older adults were underrepresented in the sample, which may have 
limited our understanding of differences in behavior across age groups 
under the influence of purine labels. Considering that consumption 
behavior may be significantly influenced by health concerns, lifestyle 
habits, and other factors at different ages, future research should focus 
more on the diversity of samples, including a broader age range and 
educational background.

Second, the experimental design of this study is an 
operationalized way of defining and measuring health threats and 
risk fears. Although this study induced consumers’ health anxiety 
through specific situations in the experiment, these situations 
may not fully reflect the complexity of real-life situations. 
Consumers’ perceived disease threat and risk fear are the result 
of a multifactorial combination of factors. Future research should 
consider incorporating more contextual variables, such as social 
pressure, the influence of the consumption environment, and a 
longitudinal study design over a long period in order to capture 
the long-term effects of purine labeling on consumers’ behavior 
more comprehensively.

Third, the limitations of the data analysis methodology are of 
concern. This study relied heavily on laboratory-controlled 
settings and questionnaire data, which may have led to social 
desirability bias and self-reported limitations. Consumers may 
show inconsistent purchase intentions with their actual behavior 
in experimental situations. Future studies could incorporate 
behavioral data, such as actual purchase records, or use objective 
indicators, such as eye-tracking or field experiments (e.g., 
tracking real pharmacy purchase). This approach would validate 
the findings and enhance the reliability and authenticity of the 
results. Additionally, the study should explore the applicability of 
purine labeling in different product categories and market 
contexts further to extend the application and value of the study.

Fourth, this study only used “no purine” labeling, not other 
ones, to measure consumers’ sustainable purchase intention. This 
may lead consumers to choose the product for health reasons, 
resulting in limitations in the accuracy of the experiment. This is 
mainly because the experimental purpose of this study was to 
analyze whether the sustainable purchase intention of consumers 
would be affected by purine labeling. Therefore, future research 
can use the remaining labeling to analyze further the relationship 
between purine label types and consumer purchase intention.

Finally, the cross-sectional nature of the experiments presents 
another limitation. While the study provides valuable insights 
into consumers’ responses to purine labeling, it does not examine 
whether these effects are sustained over time. To address this, 
future research should employ longitudinal study designs to test 
habit formation and determine whether the behavioral changes 
induced by purine labeling are maintained in the long term. This 
would provide deeper insights into the potential of purine 
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labeling as a tool for promoting public health and informed 
decision-making.

11 Conclusion

In this study, we  systematically conducted six empirical 
experiments to comprehensively investigate consumers’ cognitive 
perception of purine labels and the mechanisms by which they 
influence sustainable purchasing behavior. Specifically, we  first 
demonstrated that consumers’ willingness to purchase dietary 
supplements with purine labels is higher than that for conventional 
dietary supplements. Additionally, we found that health-conscious 
consumers are more likely to pay attention to the ingredients of 
dietary supplements and their associated health risks, which 
enhances their understanding of purine labeling and promotes their 
sustainable purchase intention. Furthermore, we explained how 
disease threat amplifies the impact of purine labels on consumers’ 
purchasing intentions by increasing their attention to the health 
risks of products. Disease threat increases consumers’ concerns 
about health risks, thereby intensifying the influence of purine 
labeling on their purchasing intentions. Consumers under high 
disease threats are likelier to exhibit strong and sustainable purchase 
intentions to prevent or mitigate disease risks. Fourth, we discovered 
that when consumers face health risks related to purine metabolism, 
such as gout, fear of risk may significantly increase their sensitivity 
to product label information and deepen their attention to dietary 
supplement ingredients, thereby affecting their attention to purine 
labeling and sustainable purchasing intentions. Fifth, we found that 
when consumers perceive disease susceptibility, they trigger risk-
avoidance behaviors, prompting them to seek information to reduce 
health risks actively. Purine labeling serve as external health 
information cues, and individuals with high susceptibility exhibit 
heightened sensitivity to purine labeling information, leading to 
increased purchasing intentions. Sixth, we  found that the 
connection of nature amplifies the environmental signaling effect 
of purine labeling. Purine labeling content on dietary supplement 
packaging may imply low-pollution production processes, and 
consumers with high connection of nature are more willing to 
engage in purchase behavior.

The results of the six experiments collectively demonstrate that 
purine labels play a significant positive role in driving consumers’ 
sustainable purchasing behavior, and this influence is the result of the 
joint action of multiple health-related psychological mechanisms. 
Specifically, the experiments revealed how factors such as health 
consciousness, disease threat, perceived gout susceptibility, fear of risk, 
and connection of nature reinforce the effects of purine labeling through 
different pathways. Therefore, purine labeling, as a tool for conveying 
health information, have demonstrated significant practical application 
value in promoting consumers’ sustainable purchase behavior. Future 
research can further explore the effects of other health information 
labeling and extend these findings to application scenarios in different 
cultural and environmental contexts to provide more universally 
applicable theoretical support and practical recommendations for 
health marketing. Researchers and practitioners should also focus on 
optimizing label design and precise marketing strategies to release the 
potential value of purine labeling further, creating dual benefits for 
consumer health management and corporate sustainable development.

Data availability statement

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

Ethics statement

This study was approved by the Ethics Committee of North 
Sichuan Medical College (No. 2024068). The studies were conducted 
in accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

DY: Conceptualization, Data curation, Formal analysis, 
Investigation, Project administration, Resources, Writing – original 
draft, Writing – review & editing. GG: Formal analysis, Investigation, 
Methodology, Writing – original draft, Writing – review & editing. YY: 
Conceptualization, Formal analysis, Investigation, Writing – original 
draft, Writing – review & editing. XK: Conceptualization, Formal 
analysis, Funding acquisition, Investigation, Methodology, Writing – 
original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. This project was funded by 
the Innovation and Entrepreneurship Program of Sichuan College 
Students in 2025 (Project title: Young and adolescent dietary behavior: 
based on the perspective of internal characteristics and external 
environment; Number: S202510634031).

Conflict of interest

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

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

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

https://doi.org/10.3389/fnut.2025.1526713
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Yang et al. 10.3389/fnut.2025.1526713

Frontiers in Nutrition 20 frontiersin.org

References
 1. Faghy MA, Whitsel L, Arena R, Smith A, Ashton RE. A united approach to 

promoting healthy living behaviours and associated health outcomes: a global call for 
policymakers and decisionmakers. J Public Health Policy. (2023) 44:285. doi: 
10.1057/s41271-023-00409-6

 2. Faghy MA, Yates J, Hills AP, Jayasinghe S, da Luz Goulart C, Arena R, et al. 
Cardiovascular disease prevention and management in the COVID-19 era and beyond: 
an international perspective. Prog Cardiovasc Dis. (2023) 76:102–11. doi: 
10.1016/j.pcad.2023.01.004

 3. Ramalho A, Petrica J. The quiet epidemic: an overview of emerging qualitative 
research trends on sedentary behavior in aging populations. Healthcare. (2023) 11:2215. 
doi: 10.3390/healthcare11152215

 4. Wander GS, Panda JK, Pal J, Mathur G, Sahay R, Tiwaskar M, et al. Management 
of Hypertension in patients with type 2 diabetes mellitus: Indian guideline 2024 by 
Association of Physicians of India and Indian College of Physicians. Hypertension. 
(2024) 35:2. doi: 10.59556/japi.72.0620

 5. Chen Y, Luo L, Hu S, Gan R, Zeng L. The chemistry, processing, and preclinical 
anti-hyperuricemia potential of tea: a comprehensive review. Crit Rev Food Sci Nutr. 
(2023) 63:7065–90. doi: 10.1080/10408398.2022.2040417

 6. Mehmood A, Iftikhar A, Chen X. Food-derived bioactive peptides with anti-
hyperuricemic activity: a comprehensive review. Food Chem. (2024) 139444:417. doi: 
10.1016/j.foodchem.2024.139444

 7. Cicero AF, Fogacci F, Di Micoli V, Angeloni C, Giovannini M, Borghi C. Purine 
metabolism dysfunctions: experimental methods of detection and diagnostic potential. 
Int J Mol Sci. (2023) 24:7027. doi: 10.3390/ijms24087027

 8. Du L, Zong Y, Li H, Wang Q, Xie L, Yang B, et al. Hyperuricemia and its related 
diseases: mechanisms and advances in therapy. Signal Transduct Target Ther. (2024) 
9:212. doi: 10.1038/s41392-024-01916-y

 9. Wen S, Arakawa H, Tamai I. Uric acid in health and disease: from physiological 
function to pathogenic mechanism. Pharmacol Ther. (2024) 256:108615. doi: 
10.1016/j.pharmthera.2024.108615

 10. Kaneko K, Takayanagi F, Fukuuchi T, Yamaoka N, Yasuda M, Mawatari K-I, et al. 
Determination of total purine and purine base content of 80 food products to aid 
nutritional therapy for gout and hyperuricemia. Nucleosides Nucleotides Nucleic Acids. 
(2020) 39:1449–57. doi: 10.1080/15257770.2020.1748197

 11. Aihemaitijiang S, Zhang Y, Zhang L, Yang J, Ye C, Halimulati M, et al. The 
association between purine-rich food intake and hyperuricemia: a cross-sectional study 
in Chinese adult residents. Nutrients. (2020) 12:3835. doi: 10.3390/nu12123835

 12. Fukuuchi T, Itahashi I, Takayanagi F, Yamaoka N, Kaneko K. Determination of 
total purine and free purine content in milk, soymilk, and enteral nutritional 
supplements to assist nutritional therapy for hyperuricemia and gout. Nucleosides 
Nucleotides Nucleic Acids. (2022) 41:1287–95. doi: 10.1080/15257770.2022.2093362

 13. Yan M, Liu Y, Wu L, Liu H, Wang Y, Chen F, et al. The association between dietary 
purine intake and mortality: evidence from the CHNS cohort study. Nutrients. (2022) 
14:1718. doi: 10.3390/nu14091718

 14. Zhang T, Liu W, Gao S. Exercise and hyperuricemia: an opinion article. Ann Med. 
(2024) 56:2396075. doi: 10.1080/07853890.2024.2396075

 15. Ni H-M, He Y-M, Yang X-M. Optimization model research on major underlying 
factors in the subhealth condition evaluation in 1 city and 7 provinces in China. World 
J Tradition Chin Med. (2019) 5:88–94. doi: 10.4103/wjtcm.wjtcm_7_19

 16. Wierzejska RE. Dietary supplements—for whom? The current state of knowledge 
about the health effects of selected supplement use. Int J Environ Res Public Health. 
(2021) 18:8897. doi: 10.3390/ijerph18178897

 17. Oostenbach LH, Slits E, Robinson E, Sacks G. Systematic review of the impact of 
nutrition claims related to fat, sugar and energy content on food choices and energy 
intake. BMC Public Health. (2019) 19:1–11. doi: 10.1186/s12889-019-7622-3

 18. Scapin T, Fernandes AC, Curioni CC, Pettigrew S, Neal B, Coyle DH, et al. 
Influence of sugar label formats on consumer understanding and amount of sugar in 
food choices: a systematic review and meta-analyses. Nutr Rev. (2021) 79:788–801. doi: 
10.1093/nutrit/nuaa108

 19. Gallo T, Pacchera F, Cagnetti C, Silvestri C. Do sustainable consumers have 
sustainable behaviors? An empirical study to understand the purchase of food products. 
Sustain For. (2023) 15:4462. doi: 10.3390/su15054462

 20. Hosta M, Zabkar V. Antecedents of environmentally and socially responsible 
sustainable consumer behavior. J Bus Ethics. (2021) 171:273–93. doi: 
10.1007/s10551-019-04416-0

 21. Gong Y, Xiao J, Tang X, Li J. How sustainable marketing influences the customer 
engagement and sustainable purchase intention? The moderating role of corporate social 
responsibility. Front Psychol. (2023) 14:1128686. doi: 10.3389/fpsyg.2023.1128686

 22. Lee EJ, Bae J, Kim KH. The effect of environmental cues on the purchase intention 
of sustainable products. J Bus Res. (2020) 120:425–33. doi: 10.1016/j.jbusres.2019.10.048

 23. Calderon-Monge E, Redondo-Rodriguez R-G, Ramírez-Hurtado JM. Narrowing 
the gap between consumer purchasing intention and behaviour through ecolabelling: a 
challenge for eco-entrepreneurism. Br Food J. (2021) 123:3293–308. doi: 
10.1108/BFJ-09-2020-0874

 24. Ducrot P, Julia C, Méjean C, Kesse-Guyot E, Touvier M, Fezeu LK, et al. Impact of 
different front-of-pack nutrition labels on consumer purchasing intentions: a 
randomized controlled trial. Am J Prev Med. (2016) 50:627–36. doi: 
10.1016/j.amepre.2015.10.020

 25. Khan A, Evangelista AU, Varua ME. Evaluating the impact of marketing 
interventions on sugar-free and sugar-sweetened soft drink sales and sugar purchases 
in a fast-food restaurant setting. BMC Public Health. (2023) 23:1578. doi: 
10.1186/s12889-023-16395-z

 26. Liang B, Yang D, Tan F, Sun D, Li J. How psychological ownership over nutritional 
products affects purchase intentions of high-pressure working groups. Front Nutr. (2024) 
11:1401035. doi: 10.3389/fnut.2024.1401035

 27. Costa DS, Mercieca-Bebber R, Tesson S, Seidler Z, Lopez A-L. Patient, client, 
consumer, survivor or other alternatives? A scoping review of preferred terms for 
labelling individuals who access healthcare across settings. BMJ Open. (2019) 9:e025166. 
doi: 10.1136/bmjopen-2018-025166

 28. An R, Liu J, Liu R, Barker AR, Figueroa RB, McBride TD. Impact of sugar-
sweetened beverage warning labels on consumer behaviors: a systematic review and 
Meta-analysis. Am J Prev Med. (2021) 60:115–26. doi: 10.1016/j.amepre.2020.07.003

 29. Haasova S, Florack A. Sugar labeling: how numerical information of sugar content 
influences healthiness and tastiness expectations. PLoS One. (2019) 14:e0223510. doi: 
10.1371/journal.pone.0223510

 30. Finlay A, Boyland E, Jones A, Witkam R, Robinson E. The impact of calorie 
labelling and proportional pricing on out of home food orders: a randomised controlled 
trial study using a virtual food and drink delivery app. Int J Behav Nutr Phys Act. (2023) 
20:112. doi: 10.1186/s12966-023-01513-2

 31. Norton J, Fryer P, Parkinson J. The effect of reduced-fat labelling on chocolate 
expectations. Food Qual Prefer. (2013) 28:101–5. doi: 10.1016/j.foodqual.2012.08.004

 32. Howard J. Expecting and accepting: the temporal ambiguity of recovery identities. 
Soc Psychol Q. (2006) 69:307–24. doi: 10.1177/019027250606900402

 33. Mead GH, Becker H. Labeling theory. Int Encycloped Soc Behav Sci. (2011):150–5.

 34. Plummer K. Labeling theory. Encyclop Criminol Deviant Behav. (2001) 1:191–3.

 35. Ciaravolo E. B. (2011). Once a criminal, always a criminal: how do individual 
responses to formal labeling affect future behavior? A comprehensive evaluation of 
labeling theory. Electronic Theses, Treatises and Dissertations.

 36. Aitken R, Watkins L, Williams J, Kean A. The positive role of labelling on 
consumers’ perceived behavioural control and intention to purchase organic food. J 
Clean Prod. (2020) 255:120334. doi: 10.1016/j.jclepro.2020.120334

 37. Johansson JK. Determinants and effects of the use of ″made in ″labels. Int Mark 
Rev. (1989) 6:1502. doi: 10.1108/EUM0000000001502

 38. Pagès AR, Zaragoza BD, López MP. Sipping a sustainable life: exploring drivers 
and barriers in consumer attitudes toward non or low alcoholic spirits. Appetite. (2024) 
197:107308. doi: 10.1016/j.appet.2024.107308

 39. Barham E. Towards a theory of values-based labeling. Agric Hum Values. (2002) 
19:349–60. doi: 10.1023/A:1021152403919

 40. Bernard JC, Duke JM, Albrecht SE. Do labels that convey minimal, redundant, or 
no information affect consumer perceptions and willingness to pay? Food Qual Prefer. 
(2019) 71:149–57. doi: 10.1016/j.foodqual.2018.06.012

 41. Mazis MB, Raymond MA. Consumer perceptions of health claims in 
advertisements and on food labels. J Consum Aff. (1997) 31:10–26. doi: 
10.1111/j.1745-6606.1997.tb00824.x

 42. Delmas MA, Lessem N. Eco-premium or eco-penalty? Eco-labels and quality in 
the organic wine market. Bus Soc. (2017) 56:318–56. doi: 10.1177/0007650315576119

 43. Kühne B, Vanhonacker F, Gellynck X, Verbeke W. Innovation in traditional food 
products in Europe: do sector innovation activities match consumers’ acceptance? Food 
Qual Prefer. (2010) 21:629–38. doi: 10.1016/j.foodqual.2010.03.013

 44. Grunert KG, Wills JM. A review of European research on consumer response to 
nutrition information on food labels. J Public Health. (2007) 15:385–99. doi: 
10.1007/s10389-007-0101-9

 45. Martini D, Menozzi D. Food labeling: analysis, understanding, and perception. 
Nutrients. (2021) 13:268. doi: 10.3390/nu13010268

 46. Penca J. Mainstreaming sustainable consumption of seafood through enhanced 
mandatory food labeling. Front Mar Sci. (2020) 7:598682. doi: 10.3389/fmars.2020.598682

 47. An R, Shi Y, Shen J, Bullard T, Liu G, Yang Q, et al. Effect of front-of-package 
nutrition labeling on food purchases: a systematic review. Public Health. (2021) 
191:59–67. doi: 10.1016/j.puhe.2020.06.035

 48. Ellison B, Lusk JL, Davis D. Looking at the label and beyond: the effects of calorie 
labels, health consciousness, and demographics on caloric intake in restaurants. Int J 
Behav Nutr Phys Act. (2013) 10:21. doi: 10.1186/1479-5868-10-21

 49. Gendel SM. Comparison of international food allergen labeling regulations. Regul 
Toxicol Pharmacol. (2012) 63:279–85. doi: 10.1016/j.yrtph.2012.04.007

 50. Richetin J, Caputo V, Demartini E, Conner M, Perugini M. Organic food 
labels bias food healthiness perceptions: estimating healthiness equivalence using 

https://doi.org/10.3389/fnut.2025.1526713
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1057/s41271-023-00409-6
https://doi.org/10.1016/j.pcad.2023.01.004
https://doi.org/10.3390/healthcare11152215
https://doi.org/10.59556/japi.72.0620
https://doi.org/10.1080/10408398.2022.2040417
https://doi.org/10.1016/j.foodchem.2024.139444
https://doi.org/10.3390/ijms24087027
https://doi.org/10.1038/s41392-024-01916-y
https://doi.org/10.1016/j.pharmthera.2024.108615
https://doi.org/10.1080/15257770.2020.1748197
https://doi.org/10.3390/nu12123835
https://doi.org/10.1080/15257770.2022.2093362
https://doi.org/10.3390/nu14091718
https://doi.org/10.1080/07853890.2024.2396075
https://doi.org/10.4103/wjtcm.wjtcm_7_19
https://doi.org/10.3390/ijerph18178897
https://doi.org/10.1186/s12889-019-7622-3
https://doi.org/10.1093/nutrit/nuaa108
https://doi.org/10.3390/su15054462
https://doi.org/10.1007/s10551-019-04416-0
https://doi.org/10.3389/fpsyg.2023.1128686
https://doi.org/10.1016/j.jbusres.2019.10.048
https://doi.org/10.1108/BFJ-09-2020-0874
https://doi.org/10.1016/j.amepre.2015.10.020
https://doi.org/10.1186/s12889-023-16395-z
https://doi.org/10.3389/fnut.2024.1401035
https://doi.org/10.1136/bmjopen-2018-025166
https://doi.org/10.1016/j.amepre.2020.07.003
https://doi.org/10.1371/journal.pone.0223510
https://doi.org/10.1186/s12966-023-01513-2
https://doi.org/10.1016/j.foodqual.2012.08.004
https://doi.org/10.1177/019027250606900402
https://doi.org/10.1016/j.jclepro.2020.120334
https://doi.org/10.1108/EUM0000000001502
https://doi.org/10.1016/j.appet.2024.107308
https://doi.org/10.1023/A:1021152403919
https://doi.org/10.1016/j.foodqual.2018.06.012
https://doi.org/10.1111/j.1745-6606.1997.tb00824.x
https://doi.org/10.1177/0007650315576119
https://doi.org/10.1016/j.foodqual.2010.03.013
https://doi.org/10.1007/s10389-007-0101-9
https://doi.org/10.3390/nu13010268
https://doi.org/10.3389/fmars.2020.598682
https://doi.org/10.1016/j.puhe.2020.06.035
https://doi.org/10.1186/1479-5868-10-21
https://doi.org/10.1016/j.yrtph.2012.04.007


Yang et al. 10.3389/fnut.2025.1526713

Frontiers in Nutrition 21 frontiersin.org

a discrete choice experiment. Appetite. (2022) 172:105970. doi: 
10.1016/j.appet.2022.105970

 51. Hanspal S, Devasagayam PR. Impact of consumers’ self-image and demographics 
on preference for healthy labeled foods. SAGE Open. (2017) 7:2158244016677325. doi: 
10.1177/215824401667732

 52. Bain C, Selfa T. Non-GMO vs organic labels: purity or process guarantees in a 
GMO contaminated landscape. Agric Hum Values. (2017) 34:805–18. doi: 
10.1007/s10460-017-9776-x

 53. Bleich SN, Economos CD, Spiker ML, Vercammen KA, VanEpps EM, Block JP, 
et al. A systematic review of calorie labeling and modified calorie labeling interventions: 
impact on consumer and restaurant behavior. Obesity. (2017) 25:2018–44. doi: 
10.1002/oby.21940

 54. Nikolaou CK, Hankey CR, Lean ME. Preventing weight gain with calorie-labeling. 
Obesity. (2014) 22:2277–83. doi: 10.1002/oby.20885

 55. VanEpps EM, Downs JS, Loewenstein G. Calorie label formats: using numeric and 
traffic light calorie labels to reduce lunch calories. J Public Policy Mark. (2016) 35:26–36. 
doi: 10.1509/jppm.14.112

 56. Corallo A, Latino ME, Menegoli M, De Devitiis B, Viscecchia R. Human factor in 
food label design to support consumer healthcare and safety: a systematic literature 
review. Sustain For. (2019) 11:4019. doi: 10.3390/su11154019

 57. Hellier E, Edworthy J, Derbyshire N, Costello A. Considering the impact of 
medicine label design characteristics on patient safety. Ergonomics. (2006) 49:617–30. 
doi: 10.1080/00140130600568980

 58. Mark J. May contain peanuts, eggs, and a" natural" solution: how to challenge food 
Manufacturers' harmful use of precautionary allergen labels. Minnesota Law Rev. 
(2025) 109:8.

 59. Mesías F, Martín A, Hernández A. Consumers’ growing appetite for natural foods: 
perceptions towards the use of natural preservatives in fresh fruit. Food Res Int. (2021) 
150:110749. doi: 10.1016/j.foodres.2021.110749

 60. Szakos D, Ózsvári L, Kasza G. Perception of older adults about health-related 
functionality of foods compared with other age groups. Sustain For. (2020) 12:2748. doi: 
10.3390/su12072748

 61. Sharot T, Sunstein CR. How people decide what they want to know. Nat Hum 
Behav. (2020) 4:14–9. doi: 10.1038/s41562-019-0793-1

 62. Khaleel I, Wimmer BC, Peterson GM, Zaidi STR, Roehrer E, Cummings E, et al. 
Health information overload among health consumers: a scoping review. Patient Educ 
Couns. (2020) 103:15–32. doi: 10.1016/j.pec.2019.08.008

 63. Saghafi-Asl M, Aliasgharzadeh S, Asghari-Jafarabadi M. Factors influencing 
weight management behavior among college students: An application of the health belief 
model. PLoS One. (2020) 15:e0228058. doi: 10.1371/journal.pone.0228058

 64. Al-Kumaim NH, Shabbir MS, Alfarisi S, Hassan SH, Alhazmi AK, Hishan SS, et al. 
Fostering a clean and sustainable environment through green product purchasing behavior: 
insights from Malaysian consumers’ perspective. Sustain For. (2021) 13:12585. doi: 
10.3390/su132212585

 65. Zahra S, McCarthy B, Chaiechi T. Sustainable meat consumption intentions: 
conceptualisation, scale development and validation. Br Food J. (2022) 124:1659–79. doi: 
10.1108/BFJ-02-2021-0113

 66. Majeed MU, Aslam S, Murtaza SA, Attila S, Molnár E. Green marketing approaches 
and their impact on green purchase intentions: mediating role of green brand image and 
consumer beliefs towards the environment. Sustain For. (2022) 14:11703. doi: 
10.3390/su141811703

 67. Tan Z, Sadiq B, Bashir T, Mahmood H, Rasool Y. Investigating the impact of green 
marketing components on purchase intention: the mediating role of brand image and 
brand trust. Sustain For. (2022) 14:5939. doi: 10.3390/su14105939

 68. Siraj A, Taneja S, Zhu Y, Jiang H, Luthra S, Kumar A. Hey, did you see that label? 
It's sustainable!: understanding the role of sustainable labelling in shaping sustainable 
purchase behaviour for sustainable development. Bus Strateg Environ. (2022) 
31:2820–38. doi: 10.1002/bse.3049

 69. Chimezie RO. Health awareness: a significant factor in chronic diseases prevention 
and access to care. J Biosci Med. (2023) 11:64–79. doi: 10.4236/jbm.2023.112005

 70. Ranieri J, Guerra F, Ferri C, Di Giacomo D. Chronic non-communicable diseases and 
health awareness of patients: An observational study analysing the health adaptive behaviours 
through self-care skills. J Psychiatr Res. (2022) 155:596–603. doi: 10.1016/j.jpsychires.2022.09.007

 71. Gardner B. A review and analysis of the use of ‘habit’in understanding, predicting 
and influencing health-related behaviour. Health Psychol Rev. (2015) 9:277–95. doi: 
10.1080/17437199.2013.876238

 72. Tan BC, Lau TC, Sarwar A, Khan N. The effects of consumer consciousness, food 
safety concern and healthy lifestyle on attitudes toward eating “green”. Br Food J. (2022) 
124:1187–203. doi: 10.1108/BFJ-01-2021-0005

 73. Loebnitz N, Grunert KG. Impact of self-health awareness and perceived product 
benefits on purchase intentions for hedonic and utilitarian foods with nutrition claims. 
Food Qual Prefer. (2018) 64:221–31. doi: 10.1016/j.foodqual.2017.09.005

 74. Shah SK, Zhongjun T, Sattar A, XinHao Z. Consumer's intention to purchase 5G: 
do environmental awareness, environmental knowledge and health consciousness 
attitude matter? Technol Soc. (2021) 65:101563. doi: 10.1016/j.techsoc.2021.101563

 75. McClements DJ. Future foods: is it possible to design a healthier and more 
sustainable food supply? Nutr Bull. (2020) 45:341–54. doi: 10.1111/nbu.12457

 76. Díaz LD, Fernández-Ruiz V, Cámara M. An international regulatory review of food 
health-related claims in functional food products labeling. J Funct Foods. (2020) 
68:103896. doi: 10.1016/j.jff.2020.103896

 77. Choi H, Northup T, Reid LN. How health consciousness and health literacy 
influence evaluative responses to nutrient-content claimed messaging for an unhealthy 
food. J Health Commun. (2021) 26:350–9. doi: 10.1080/10810730.2021.1946217

 78. Medina-Molina C, Perez-Gonzalez B. Nutritional labelling and purchase intention 
interaction of interpretative food labels with consumers' beliefs and decisions. Br Food 
J. (2021) 123:754–70. doi: 10.1108/BFJ-04-2020-0353

 79. Banovic M, Otterbring T. Athletic abs or big bellies: the impact of imagery, arousal 
levels, and health consciousness on consumers’ attitudes towards plant-based protein 
products. Food Qual Prefer. (2021) 87:104067. doi: 10.1016/j.foodqual.2020.104067

 80. Vlaicu PA, Untea AE, Varzaru I, Saracila M, Oancea AG. Designing nutrition for 
health—incorporating dietary by-products into poultry feeds to create functional foods 
with insights into health benefits, risks, bioactive compounds, food component 
functionality and safety regulations. Food Secur. (2023) 12:4001. doi: 
10.3390/foods12214001

 81. Mansfield E, Wahba R, Lafrenière J, De Grandpré E. A risk-based labelling strategy 
for supplemented foods in Canada: consumer perspectives. Appl Physiol Nutr Metab. 
(2023) 48:771–88. doi: 10.1139/apnm-2022-0391

 82. Neufeld LM, Andrade EB, Suleiman AB, Barker M, Beal T, Blum LS, et al. Food 
choice in transition: adolescent autonomy, agency, and the food environment. Lancet. 
(2022) 399:185–97. doi: 10.1016/S0140-6736(21)01687-1

 83. Chen Z, Wu Z, Zhang Y. Association between dietary magnesium intake and pelvic 
inflammatory disease in US women: a cross-sectional study of NHANES. Front Nutr. 
(2024) 11:1430730. doi: 10.3389/fnut.2024.1430730

 84. Li S, Kallas Z, Rahmani D. Did the COVID-19 lockdown affect consumers’ 
sustainable behaviour in food purchasing and consumption in China? Food Control. 
(2022) 132:108352. doi: 10.1016/j.foodcont.2021.108352

 85. Barauskaitė D, Gineikienė J, Fennis BM. Saved by the past? Disease threat triggers 
nostalgic consumption. Psychol Mark. (2022) 39:1433–50. doi: 10.1002/mar.21663

 86. Yi Y, Luo Z, Wang W, Li J, Han B. Getting away from death fear: how disease threat 
drives consumers' colorfulness seeking. J Consum Behav. (2024) 23:1087–101. doi: 
10.1002/cb.2262

 87. Witte K. Putting the fear back into fear appeals: the extended parallel process 
model. Commun Monogr. (1992) 59:329–49. doi: 10.1080/03637759209376276

 88. Dholakia UM. A motivational process model of product involvement and 
consumer risk perception. Eur J Mark. (2001) 35:1340–62. doi: 
10.1108/EUM0000000006479

 89. Park J, Kim C, Park S. The threat of contagious diseases: when consumers avoid 
human presence in product packaging. Asia Pac J Mark Logist. (2024) 37:537–55. doi: 
10.1108/APJML-02-2024-0211

 90. Hailu G, Boecker A, Henson S, Cranfield J. Consumer valuation of functional 
foods and nutraceuticals in Canada. A conjoint study using probiotics. Appetite. (2009) 
52:257–65. doi: 10.1016/j.appet.2008.10.002

 91. Huang Z, Xie N, Illes P, Di Virgilio F, Ulrich H, Semyanov A, et al. From purines 
to purinergic signalling: molecular functions and human diseases. Signal Transduct 
Target Ther. (2021) 6:162. doi: 10.1038/s41392-021-00553-z

 92. Whelton A. Current and future therapeutic options for the management of gout. 
Am J Ther. (2010) 17:402–17. doi: 10.1097/MJT.0b013e3181df8ad2

 93. Bettman JR, Luce MF, Payne JW. Constructive consumer choice processes. J 
Consum Res. (1998) 25:187–217. doi: 10.1086/209535

 94. Awasthi MK, Kumar V, Hellwig C, Wikandari R, Harirchi S, Sar T, et al. 
Filamentous fungi for sustainable vegan food production systems within a circular 
economy: present status and future prospects. Food Res Int. (2023) 164:112318. doi: 
10.1016/j.foodres.2022.112318

 95. White K, Habib R, Hardisty DJ. How to SHIFT consumer behaviors to be more 
sustainable: a literature review and guiding framework. J Mark. (2019) 83:22–49. doi: 
10.1177/0022242919825649

 96. Slovic P, Fischhoff B, Lichtenstein S. Facts and fears: understanding perceived risk 
In: The perception of risk. London, UK: Routledge (2016). 175–91.

 97. Wildavsky A, Dake K. Theories of risk perception: who fears what and why? In: 
The institutional dynamics of culture, Volumes I  and II. London, UK: Routledge 
(2018). 243–62.

 98. Slovic P, Peters E, Finucane ML, MacGregor DG. Affect, risk, and decision making. 
Health Psychol. (2005) 24:S35. doi: 10.1037/0278-6133.24.4.S35

 99. Nardi VAM, Teixeira R, Ladeira WJ, de Oliveira Santini F. A meta-analytic review 
of food safety risk perception. Food Control. (2020) 112:107089. doi: 
10.1016/j.foodcont.2020.107089

 100. Eger L, Komárková L, Egerová D, Mičík M. The effect of COVID-19 on consumer 
shopping behaviour: generational cohort perspective. J Retail Consum Serv. (2021) 
61:102542. doi: 10.1016/j.jretconser.2021.102542

https://doi.org/10.3389/fnut.2025.1526713
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1016/j.appet.2022.105970
https://doi.org/10.1177/215824401667732
https://doi.org/10.1007/s10460-017-9776-x
https://doi.org/10.1002/oby.21940
https://doi.org/10.1002/oby.20885
https://doi.org/10.1509/jppm.14.112
https://doi.org/10.3390/su11154019
https://doi.org/10.1080/00140130600568980
https://doi.org/10.1016/j.foodres.2021.110749
https://doi.org/10.3390/su12072748
https://doi.org/10.1038/s41562-019-0793-1
https://doi.org/10.1016/j.pec.2019.08.008
https://doi.org/10.1371/journal.pone.0228058
https://doi.org/10.3390/su132212585
https://doi.org/10.1108/BFJ-02-2021-0113
https://doi.org/10.3390/su141811703
https://doi.org/10.3390/su14105939
https://doi.org/10.1002/bse.3049
https://doi.org/10.4236/jbm.2023.112005
https://doi.org/10.1016/j.jpsychires.2022.09.007
https://doi.org/10.1080/17437199.2013.876238
https://doi.org/10.1108/BFJ-01-2021-0005
https://doi.org/10.1016/j.foodqual.2017.09.005
https://doi.org/10.1016/j.techsoc.2021.101563
https://doi.org/10.1111/nbu.12457
https://doi.org/10.1016/j.jff.2020.103896
https://doi.org/10.1080/10810730.2021.1946217
https://doi.org/10.1108/BFJ-04-2020-0353
https://doi.org/10.1016/j.foodqual.2020.104067
https://doi.org/10.3390/foods12214001
https://doi.org/10.1139/apnm-2022-0391
https://doi.org/10.1016/S0140-6736(21)01687-1
https://doi.org/10.3389/fnut.2024.1430730
https://doi.org/10.1016/j.foodcont.2021.108352
https://doi.org/10.1002/mar.21663
https://doi.org/10.1002/cb.2262
https://doi.org/10.1080/03637759209376276
https://doi.org/10.1108/EUM0000000006479
https://doi.org/10.1108/APJML-02-2024-0211
https://doi.org/10.1016/j.appet.2008.10.002
https://doi.org/10.1038/s41392-021-00553-z
https://doi.org/10.1097/MJT.0b013e3181df8ad2
https://doi.org/10.1086/209535
https://doi.org/10.1016/j.foodres.2022.112318
https://doi.org/10.1177/0022242919825649
https://doi.org/10.1037/0278-6133.24.4.S35
https://doi.org/10.1016/j.foodcont.2020.107089
https://doi.org/10.1016/j.jretconser.2021.102542


Yang et al. 10.3389/fnut.2025.1526713

Frontiers in Nutrition 22 frontiersin.org

 101. Van der Pligt J. Risk perception and self-protective behavior. Eur Psychol. (1996) 
1:34–43. doi: 10.1027/1016-9040.1.1.34

 102. Saraiva A, Carrascosa C, Raheem D, Ramos F, Raposo A. Natural sweeteners: the 
relevance of food naturalness for consumers, food security aspects, sustainability and 
health impacts. Int J Environ Res Public Health. (2020) 17:6285. doi: 
10.3390/ijerph17176285

 103. Gal D, Rucker DD. The loss of loss aversion: will it loom larger than its gain? J 
Consum Psychol. (2018) 28:497–516. doi: 10.1002/jcpy.1047

 104. Li Q, Liu T, Zhang S, Miao X. Illness perception and treatment experience in 
patients with gout: a descriptive qualitative study. Clin Rheumatol. (2022) 41:1185–95. 
doi: 10.1007/s10067-021-06014-w

 105. Falasca GF. Metabolic diseases: gout. Clin Dermatol. (2006) 24:498–508. doi: 
10.1016/j.clindermatol.2006.07.015

 106. Ahn EY, So MW. The pathogenesis of gout. J Rheum Dis. (2025) 32:8–16. doi: 
10.4078/jrd.2024.0054

 107. Roman YM. Moving the needle in gout management: the role of culture, diet, 
genetics, and personalized patient care practices. Nutrients. (2022) 14:590. doi: 
10.3390/nu14173590

 108. Ramsubeik K, Ramrattan LA, Kaeley GS, Singh JA. Effectiveness of healthcare 
educational and behavioral interventions to improve gout outcomes: a systematic review 
and meta-analysis. Ther Adv Musculoskelet Dis. (2018) 10:235–52. doi: 
10.1177/1759720X18807117

 109. Liu L, Jia HH, Zhou YQ, Liu YR, Yin F, Liu XF. The illness perception and health 
promotion behaviour of young and middle-aged patients with hyperuricaemia: a 
qualitative study. Nurs Open. (2022) 9:1343–52. doi: 10.1002/nop2.1179

 110. Boon H, Bozinovski N. A systematic narrative review of the evidence for labeling 
of natural health products and dietary supplements. J Altern Complement Med. (2019) 
25:777–88. doi: 10.1089/acm.2018.0533

 111. McCann MA. Dietary supplement labeling: cognitive biases, market 
manipulation & consumer choice. Am J Law Med. (2005) 31:215–68. doi: 
10.1177/009885880503100204

 112. Tam K-P. Concepts and measures related to connection to nature: similarities and 
differences. J Environ Psychol. (2013) 34:64–78. doi: 10.1016/j.jenvp.2013.01.004

 113. Wilson EO. Cambridge City, Boston, USA: Biophilia Harvard university 
press (1986).

 114. Kaplan S. The restorative benefits of nature: toward an integrative framework. J 
Environ Psychol. (1995) 15:169–82. doi: 10.1016/0272-4944(95)90001-2

 115. Whitburn J, Linklater WL, Milfont TL. Exposure to urban nature and tree 
planting are related to pro-environmental behavior via connection to nature, the use of 
nature for psychological restoration, and environmental attitudes. Environ Behav. (2019) 
51:787–810. doi: 10.1177/0013916517751009

 116. Mayer FS, Frantz CM. The connectedness to nature scale: a measure of 
individuals’ feeling in community with nature. J Environ Psychol. (2004) 24:503–15. doi: 
10.1016/j.jenvp.2004.10.001

 117. Stern PC. New environmental theories: toward a coherent theory of 
environmentally significant behavior. J Soc Issues. (2000) 56:407–24. doi: 
10.1111/0022-4537.00175

 118. Li H, Cao Y. For the love of nature: people who prefer natural versus synthetic 
drugs are higher in nature connectedness. J Environ Psychol. (2020) 71:101496. doi: 
10.1016/j.jenvp.2020.101496

 119. Cao L, Hou Y, Shen X, Feng S, Liu C, Huang Q. The influence of social mass 
environmental cognition on consumption intentions in green stadiums from the 
perspective of CAC modeling. Buildings. (2024) 14:2744. doi: 10.3390/buildings14092744

 120. Restall B, Conrad E. A literature review of connectedness to nature and its 
potential for environmental management. J Environ Manag. (2015) 159:264–78. doi: 
10.1016/j.jenvman.2015.05.022

 121. Otto S, Pensini P. Nature-based environmental education of children: 
environmental knowledge and connectedness to nature, together, are related to 
ecological behaviour. Glob Environ Chang. (2017) 47:88–94. doi: 
10.1016/j.gloenvcha.2017.09.009

 122. Nisbet EK, Zelenski JM, Murphy SA. The nature relatedness scale: linking 
individuals' connection with nature to environmental concern and behavior. Environ 
Behav. (2009) 41:715–40. doi: 10.1177/0013916508318748

 123. Boiral O, Heras-Saizarbitoria I, Brotherton M-C. Nature connectedness and 
environmental management in natural resources companies: an exploratory study. J 
Clean Prod. (2019) 206:227–37. doi: 10.1016/j.jclepro.2018.09.174

 124. Sheng G, Xie F, Gong S, Pan H. The role of cultural values in green purchasing 
intention: empirical evidence from Chinese consumers. Int J Consum Stud. (2019) 
43:315–26. doi: 10.1111/ijcs.12513

 125. Wylie RC. The self-concept: Theory and research on selected topics (Vol. 2) Lincoln 
USA: U of Nebraska Press (1974).

 126. Groenen A. J. C., van der Laan L. (2024). The impact of advertisement type and 
health claims on consumers’ perceived accuracy and purchase intentions of dietary 
supplements.

 127. Jafari-Nozad AM, Jafari A, Yousefi S, Bakhshi H, Farkhondeh T, Samarghandian 
S. Anti-gout and urate-lowering potentials of curcumin: a review from bench to beside. 
Curr Med Chem. (2024) 31:3715–32. doi: 10.2174/0929867331666230721154653

 128. Janda K, Gutowska I, Geszke-Moritz M, Jakubczyk K. The common Cichory 
(Cichorium intybus L.) as a source of extracts with health-promoting properties-a review. 
Molecules. (2021) 26:814. doi: 10.3390/molecules26061814

 129. Lv M, Jiang S, Deng S, Zhao Z, Yang Z, Liu L, et al. Discovery and characterization 
of moracin C as an anti-gouty arthritis/hyperuricemia candidate by docking-based 
virtual screening and pharmacological evaluation. J Nat Prod. (2023) 86:2091–101. doi: 
10.1021/acs.jnatprod.3c00099

 130. Mahrous RS, Fathy HM, Ibrahim RS. Metabolic bioprofiling for discovering 
xanthine oxidase inhibitors from Glycyrrhiza glabra root solvent fractions using 
orthogonal separation modalities coupled with chemometry. S Afr J Bot. (2023) 
154:251–9. doi: 10.1016/j.sajb.2023.01.037

 131. Wang R, Zhang F, Zan S, Gao C, Tian C, Meng X. Quality characteristics and 
inhibitory xanthine oxidase potential of 21 sour cherry (Prunus Cerasus L.) 
varieties cultivated in China. Front Nutr. Lincoln, USA (2021) 8:796294. doi: 
10.3389/fnut.2021.796294

 132. Wang Y, Yu Z, Zhang Z, Mu R, Song J, Yang Z, et al. Integrating metabolomics 
with network pharmacology to reveal the mechanism of Poria cocos in 
hyperuricemia treatment. J Ethnopharmacol. (2025) 337:118977. doi: 
10.1016/j.jep.2024.118977

 133. Zhang C, Zhao M, Jiang B, Yu J, Hao Q, Liu W, et al. Extraction optimization, 
structural characterization and potential alleviation of hyperuricemia by flavone 
glycosides from celery seeds. Food Funct. (2022) 13:9832–46. doi: 10.1039/D2FO01715F

 134. Rausch TM, Kopplin CS. Bridge the gap: consumers’ purchase intention and 
behavior regarding sustainable clothing. J Clean Prod. (2021) 278:123882. doi: 
10.1016/j.jclepro.2020.123882

 135. Mostafa MM. Gender differences in Egyptian consumers’ green purchase 
behaviour: the effects of environmental knowledge, concern and attitude. Int J Consum 
Stud. (2007) 31:220–9. doi: 10.1111/j.1470-6431.2006.00523.x

 136. Gould SJ. Health consciousness and health behavior: the application of a new 
health consciousness scale. Am J Prev Med. (1990) 6:228–37. doi: 
10.1016/S0749-3797(18)31009-2

 137. Saba A, Di Natale R. A study on the mediating role of intention in the impact of 
habit and attitude on meat consumption. Food Qual Prefer. (1998) 10:69–77. doi: 
10.1016/S0950-3293(98)00039-1

 138. De Canio F, Martinelli E, Endrighi E. Enhancing consumers' pro-environmental 
purchase intentions: the moderating role of environmental concern. Int J Retail Distrib 
Manag. (2021) 49:1312–29. doi: 10.1108/IJRDM-08-2020-0301

 139. Tan F, Kuang T, Yang D, Jia Z, Li R, Wang L. The higher the cuteness the more it 
inspires garbage sorting intention? J Clean Prod. (2023) 426:139047. doi: 
10.1016/j.jclepro.2023.139047

 140. Kuang T, Yang D, Zou D. The impact of transparent packaging: how transparent 
packaging for organic foods affects tourists' green purchasing behavior. Front Nutr. 
(2024) 11:1328596. doi: 10.3389/fnut.2024.1328596

 141. Rather RA. Monitoring the impacts of tourism-based social media, risk perception 
and fear on tourist’s attitude and revisiting behaviour in the wake of COVID-19 pandemic. 
Curr Issue Tour. (2021) 24:3275–83. doi: 10.1080/13683500.2021.1884666

 142. Duncan LA, Schaller M, Park JH. Perceived vulnerability to disease: development 
and validation of a 15-item self-report instrument. Personal Individ Differ. (2009) 
47:541–6. doi: 10.1016/j.paid.2009.05.001

 143. Cai Z, Xie Y, Aguilar FX. Eco-label credibility and retailer effects on green 
product purchasing intentions. Forest Policy Econ. (2017) 80:200–8. doi: 
10.1016/j.forpol.2017.04.001

 144. Wu S, Hu Z, Li Y, Yuan Y. How brand familiarity affects green product purchase 
intention: the moderating role of streamers’ environmental knowledge. Technol Soc. 
(2024) 77:102572. doi: 10.1016/j.techsoc.2024.102572

 145. Gandhi M, Ubba S. Mediating effect of perceived risk on familiarity and purchase 
intention: an empirical analysis for private label apparels. Asia Pac J Bus Admin. (2024) 
17:178. doi: 10.1108/APJBA-04-2024-0178

 146. Individuals’Connection L. (2008). The nature relatedness scale.

 147. Batista MF, de Carvalho-Ferreira JP, Thimoteo da Cunha D, De Rosso VV. Front-
of-package nutrition labeling as a driver for healthier food choices: lessons learned and 
future perspectives. Compr Rev Food Sci Food Saf. (2023) 22:535–86. doi: 
10.1111/1541-4337.13085

 148. Braesco V, Drewnowski A. Are front-of-pack nutrition labels influencing food 
choices and purchases, diet quality, and modeled health outcomes? A narrative review 
of four systems. Nutrients. (2023) 15:205. doi: 10.3390/nu15010205

 149. Feteira-Santos R, Fernandes J, Virgolino A, Alarcão V, Sena C, Vieira CP, et al. 
Effectiveness of interpretive front-of-pack nutritional labelling schemes on the 
promotion of healthier food choices: a systematic review. JBI Evid Implement. (2020) 
18:24–37. doi: 10.1097/XEB.0000000000000214

 150. Hamulka J, Jeruszka-Bielak M, Górnicka M, Drywień ME, Zielinska-Pukos MA. 
Dietary supplements during COVID-19 outbreak. Results of google trends analysis 

https://doi.org/10.3389/fnut.2025.1526713
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1027/1016-9040.1.1.34
https://doi.org/10.3390/ijerph17176285
https://doi.org/10.1002/jcpy.1047
https://doi.org/10.1007/s10067-021-06014-w
https://doi.org/10.1016/j.clindermatol.2006.07.015
https://doi.org/10.4078/jrd.2024.0054
https://doi.org/10.3390/nu14173590
https://doi.org/10.1177/1759720X18807117
https://doi.org/10.1002/nop2.1179
https://doi.org/10.1089/acm.2018.0533
https://doi.org/10.1177/009885880503100204
https://doi.org/10.1016/j.jenvp.2013.01.004
https://doi.org/10.1016/0272-4944(95)90001-2
https://doi.org/10.1177/0013916517751009
https://doi.org/10.1016/j.jenvp.2004.10.001
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1016/j.jenvp.2020.101496
https://doi.org/10.3390/buildings14092744
https://doi.org/10.1016/j.jenvman.2015.05.022
https://doi.org/10.1016/j.gloenvcha.2017.09.009
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1016/j.jclepro.2018.09.174
https://doi.org/10.1111/ijcs.12513
https://doi.org/10.2174/0929867331666230721154653
https://doi.org/10.3390/molecules26061814
https://doi.org/10.1021/acs.jnatprod.3c00099
https://doi.org/10.1016/j.sajb.2023.01.037
https://doi.org/10.3389/fnut.2021.796294
https://doi.org/10.1016/j.jep.2024.118977
https://doi.org/10.1039/D2FO01715F
https://doi.org/10.1016/j.jclepro.2020.123882
https://doi.org/10.1111/j.1470-6431.2006.00523.x
https://doi.org/10.1016/S0749-3797(18)31009-2
https://doi.org/10.1016/S0950-3293(98)00039-1
https://doi.org/10.1108/IJRDM-08-2020-0301
https://doi.org/10.1016/j.jclepro.2023.139047
https://doi.org/10.3389/fnut.2024.1328596
https://doi.org/10.1080/13683500.2021.1884666
https://doi.org/10.1016/j.paid.2009.05.001
https://doi.org/10.1016/j.forpol.2017.04.001
https://doi.org/10.1016/j.techsoc.2024.102572
https://doi.org/10.1108/APJBA-04-2024-0178
https://doi.org/10.1111/1541-4337.13085
https://doi.org/10.3390/nu15010205
https://doi.org/10.1097/XEB.0000000000000214


Yang et al. 10.3389/fnut.2025.1526713

Frontiers in Nutrition 23 frontiersin.org

supported by PLifeCOVID-19 online studies. Nutrients. (2020) 13:54. doi: 
10.3390/nu13010054

 151. Ranganath LR, Khedr M, Milan AM, Davison AS, Hughes AT, Norman BP, et al. 
Anthropometric, body composition, and nutritional indicators with and without 
nutritional intervention during Nitisinone therapy in Alkaptonuria. Nutrients. (2024) 
16:722. doi: 10.3390/nu16162722

 152. Acton RB, Rynard VL, Adams J, Bhawra J, Cameron AJ, Contreras-Manzano A, 
et al. Awareness, use and understanding of nutrition labels among adults from five 
countries: findings from the 2018-2020 international food policy study. Appetite. (2023) 
180:106311. doi: 10.1016/j.appet.2022.106311

 153. Priya KM, Alur S. Analyzing consumer behaviour towards food and nutrition labeling: 
a comprehensive review. Heliyon. (2023) 9:e19401. doi: 10.1016/j.heliyon.2023.e19401

 154. Iqbal J, Yu D, Zubair M, Rasheed MI, Khizar HMU, Imran M. Health 
consciousness, food safety concern, and consumer purchase intentions toward organic 
food: the role of consumer involvement and ecological motives. SAGE Open. (2021) 
11:21582440211015727. doi: 10.1177/21582440211015727

 155. Wang Y, Neilson LC, Ji S. Why and how do consumers use dietary supplements? 
A systematic review and thematic analysis. Health Promot Int. (2023) 38:197. doi: 
10.1093/heapro/daac197

 156. Cabelkova I, Sanova P, Hlavacek M, Broz D, Smutka L, Prochazka P. The 
moderating role of perceived health risks on the acceptance of genetically modified food. 
Front Public Health. (2023) 11:1275287. doi: 10.3389/fpubh.2023.1275287

 157. Jezewska-Zychowicz M, Plichta M, Drywień ME, Hamulka J. Food neophobia 
among adults: differences in dietary patterns, food choice motives, and food labels 
reading in poles. Nutrients. (2021) 13:1590. doi: 10.3390/nu13051590

 158. Shimul AS, Cheah I, Lou AJ. Regulatory focus and junk food avoidance: the 
influence of health consciousness, perceived risk and message framing. Appetite. (2021) 
166:105428. doi: 10.1016/j.appet.2021.105428

 159. Domosławska-Żylińska K, Włodarczyk D, Krysińska-Pisarek M. Cardiovascular 
disease threat and perceived efficacy of selected preventive behaviors among polish men: 
an analysis based on the extended parallel process model. Front Public Health. (2023) 
11:1244302. doi: 10.3389/fpubh.2023.1244302

 160. Wang J, Xue Y, Liu T. Consumer motivation for organic food consumption: health 
consciousness or herd mentality. Front Public Health. (2022) 10:1042535. doi: 
10.3389/fpubh.2022.1042535

 161. Silva P, Araújo R, Lopes F, Ray S. Nutrition and food literacy: framing the 
challenges to health communication. Nutrients. (2023) 15:708. doi: 10.3390/nu15224708

 162. Huang S, Zhou C, Yuan Q, Chen G, Shen H. How do online users perceive health 
risks during public health emergencies? Empirical evidence from China. Front Psychol. 
(2023) 14:1087229. doi: 10.3389/fpsyg.2023.1087229

 163. Khan AN. Students are at risk? Elucidating the impact of health risks of 
COVID-19 on emotional exhaustion and academic performance: role of mindfulness 
and online interaction quality. Curr Psychol. (2023) 43:12285. doi: 
10.1007/s12144-023-04355-0

https://doi.org/10.3389/fnut.2025.1526713
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.3390/nu13010054
https://doi.org/10.3390/nu16162722
https://doi.org/10.1016/j.appet.2022.106311
https://doi.org/10.1016/j.heliyon.2023.e19401
https://doi.org/10.1177/21582440211015727
https://doi.org/10.1093/heapro/daac197
https://doi.org/10.3389/fpubh.2023.1275287
https://doi.org/10.3390/nu13051590
https://doi.org/10.1016/j.appet.2021.105428
https://doi.org/10.3389/fpubh.2023.1244302
https://doi.org/10.3389/fpubh.2022.1042535
https://doi.org/10.3390/nu15224708
https://doi.org/10.3389/fpsyg.2023.1087229
https://doi.org/10.1007/s12144-023-04355-0

	Effect on consumers’ sustainable purchase intention of dietary supplement purine labeling
	1 Introduction
	2 Literature review and theoretical derivation
	2.1 Application of labeling theory in marketing
	2.2 Purine labeling and other health labelings
	2.3 The impact of purine labeling on consumers’ sustainable purchase intention
	2.4 The mediating role of health consciousness
	2.5 Disease threat interactions
	2.6 The moderating role of fear of risk
	2.7 The mediating role of perceived gout susceptibility
	2.8 The moderating role of connection of nature

	3 Overview of the study
	4 Experiment 1: main effects of purine labeling of dietary supplements and consumers’ sustainable purchase intentions
	4.1 Experimental design
	4.2 Experimental results
	4.3 Discussion

	5 Experiment 2: the mediating role of health consciousness
	5.1 Experimental design
	5.2 Experimental results
	5.3 Discussion

	6 Experiment 3: the interaction effect of disease threat and purine labeling
	6.1 Experimental design
	6.2 Experimental results
	6.3 Discussion

	7 Experiment 4: the moderating effect of fear of risk
	7.1 Experimental design
	7.2 Experimental results
	7.3 Discussion

	8 Experiment 5: mediating effects of perceived gout susceptibility
	8.1 Experimental design
	8.2 Experimental results
	8.3 Discussion

	9 Experiment 6: the moderating effect of connection of nature
	9.1 Experimental design
	9.2 Experimental results
	9.3 Discussion

	10 Discussion
	10.1 Theoretical implications
	10.2 A dual drive model for health and the environment
	10.3 Practical implications
	10.4 Policy implications
	10.5 Research limitations and future research directions

	11 Conclusion

	References

