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Introduction: This study investigates the effect of shapes in food packaging graphics (SFPG) on consumer purchase intentions. While prior research has primarily focused on cross-modal associations between SFPG and other sensory modalities (e.g., taste, smell), the direct influence of SFPG on purchase behavior remains underexplored.

Methods: Three experiments were conducted to examine how SFPG influences perceived healthiness and purchase intentions. Experiment 1 compared the effects of angular vs. circular SFPG on consumer purchase intentions. Experiment 2 tested the mediating role of perceived healthiness in this relationship. Experiment 3 explored the moderating effect of self-construal (independent vs. interdependent) on the SFPG-purchase intention link.

Results: Results from Experiment 1 revealed that angular SFPG significantly enhanced purchase intentions compared to circular SFPG. In Experiment 2, perceived healthiness was found to mediate the relationship between SFPG and purchase intentions. Experiment 3 demonstrated that self-construal moderated the effect of SFPG on purchase intentions. Specifically, angular SFPG increased purchase intentions for individuals with an independent self-construal, whereas circular SFPG had a more significant effect for individuals with an interdependent self-construal. Additionally, the study rules out alternative explanations of visual salience.

Discussion: These findings offer a new perspective on how SFPG influences consumer decision-making, highlighting the role of perceived healthiness and self-construal in shaping purchase intentions. The results provide valuable implications for food packaging design and help businesses better position their products in the market and attract their target consumers.
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1 Introduction

In the food economy, understanding how consumers make purchasing decisions is crucial because it directly affects market demand and supply chain management. The graphical design of packaging is crucial to consumer choice and purchase intention (Hamlin, 2016). Existing literature primarily emphasizes the cross-modal associations between shapes on food packaging graphics (SFPG) and other sensory modalities. Cross-modal associations refer to the interactions and connections between different sensory modalities, such as vision, hearing, touch, taste, and smell (Spence, 2011). For instance, consumers may categorize circular, symmetrical, and less complex graphic shapes as sweet (and more pleasant tastes) while associating angular, asymmetrical, and more complex shapes with sourness (and less pleasant tastes) (Salgado-Montejo et al., 2015). The cross-modal associations between SFPG and other sensory modalities (such as taste and smell) in packaging design can significantly modulate consumers’ sensory expectations of product attributes. Specifically, angular flame icons increase expectations of spiciness, while circular flame icons enhance expectations of baked flavors (Gil-Pérez et al., 2019). Some studies have found that the cross-modal associations between (angular vs. circular) SFPG and colors, and wine aromas have no significant impact on consumers’ sensory matching or label preferences (Heatherly et al., 2019). However, other research indicates that in coffee packaging, angular shapes paired with green colors (perceived as more acidic) and circular shapes paired with pink colors (perceived as sweeter) better stimulate consumers’ purchase intentions and preferences (Sousa et al., 2020). This study primarily focuses on exploring the impact of SFPG on consumers’ purchase intentions, while considering the mediating role of perceived healthiness of food and the moderating role of self-construal, thereby addressing the gaps in existing literature on SFPG.

Shapes are generally categorized into angular and circular in individual contexts (Arnheim, 1974). Angular shapes are more frequently evaluated as angular, geometric, flat, hard, static, rough, sharp, restrictive, sour, cold, masculine, cold, and passive, whereas circular shapes are perceived as organic, rounded, soft, dynamic, fluffy, rigid, free, sweet, sensual, feminine, warm, and lively (Albertazzi et al., 2021). Moreover, research indicates a connection between angular (vs. circular) shapes and healthy (vs. unhealthy) foods (Wang et al., 2022). Thus, this study proposes that angular (vs. circular) SFPG enhances the perceived healthiness of food, thereby increasing individual purchase intentions. Furthermore, self-construal elicits individual goals and social orientations, influencing their psychology and decision-making (Aaker and Lee, 2001). For example, individuals in Japan often exhibit interdependent self-construal, where their identity is closely tied to their relationships and group memberships. In contrast, individuals in the United States typically display independent self-construal, defining themselves through personal goals and attributes. Therefore, self-construal moderates the effect of SFPG on individual purchase intentions. Specifically, for individuals with independent self-construal, angular (vs. circular) SFPG enhances purchase intentions; for those with interdependent self-construal, circular (vs. angular) SFPG enhances purchase intentions.

To better serve the practical and theoretical needs in the field of food economics, this paper makes the following three main contributions. Firstly, it explores the impact of SFPG on individual purchase intentions, addressing a gap in the existing literature that primarily focuses on the cross-modal associations between SFPG and other sensory modalities (such as taste and smell). Secondly, it enriches the study of perceived healthiness in the food consumption decision-making process by demonstrating that the effect of SFPG on individual purchase intentions is mediated by perceived healthiness, expanding the relevant research in this area. Finally, it extends self-construal to the food consumption decision-making process. This study finds that individuals with independent self-construal, and angular (vs. circular) SFPG enhance purchase intentions; for those with interdependent self-construal, circular (vs. angular) SFPG enhances purchase intentions, which further broadens the literature on graphic shapes. These findings not only provide a fresh perspective for understanding consumer behavior but also offer valuable insights for economic decisions in packaging design for food companies. They help businesses better position their products in the market and attract their target consumers.



2 Literature review


2.1 Food packaging

Packaging design is a crucial component of product marketing. Selecting appropriate packaging design elements can effectively communicate the perceived healthiness of food products to consumers and contribute to the success of a brand (Chrysochou, 2010). Previous research on food packaging design elements has primarily focused on three categories: informational elements, graphic elements, and structural elements. Specifically, informational elements refer to those that express the characteristics of the food, such as ingredients and nutritional content. Graphic elements pertain to the visual identity provided by the printed elements on the packaging, like shapes, colors, patterns, and fonts. Structural elements refer to those that give the product its form and texture, such as size, and material (Festila and Chrysochou, 2018). Other studies have divided food packaging into product information on the front of the package and ingredient information on the back, distinguishing between product-level credibility cues that describe the overall characteristics of the food and ingredient-level credibility cues that detail the food’s components (Baksi et al., 2017; Hieke and Taylor, 2012). Both types significantly influence consumers’ willingness to purchase healthy foods (Resano et al., 2018; Verbeke et al., 2013).

Therefore, this study focuses on the shape of graphic elements on the front of food packaging. Existing research in the field of marketing has shown that SFPG is crucial to consumer choices (Hamlin, 2016).



2.2 Angular/circular shapes

Shapes can generally be categorized as angular and circular (Arnheim, 1974; Liu, 1997). Similar to human beings, shapes possess distinct “personalities” (Arnheim, 1974; Colwell, 1975). Angular shapes (such as rectangles and triangles) are composed of straight lines and sharp angles, whereas circular shapes are characterized by curves and smoothness. The disparity between angular and circular shapes extends beyond their compositional elements to the symbolic meanings they convey (Arnheim, 1974). According to shape symbolism literature, angular shapes signify toughness, strength, hardness, and individuality, also symbolizing masculinity, severity, independence, and aggression, often perceived as fostering confrontational relationships between primary stimuli and the surrounding environment. On the other hand, circular shapes symbolize femininity, gentleness, softness, harmony, friendliness, and approachability, often perceived as fostering harmonious relationships between primary stimuli and the surrounding environment (Arnheim, 1974; Bar and Neta, 2006; Colwell, 1975; Jiang et al., 2016; Liu, 1997; Liu and Kennedy, 1993; Rompay et al., 2009; van Rompay and Pruyn, 2011; Zhang et al., 2006).

Furthermore, existing research indicates that angular and circular shapes play crucial roles in individual judgment and decision-making (Jiang et al., 2016; Maimaran and Wheeler, 2008; Zhang et al., 2006; Zhu and Argo, 2013). Previous studies have shown that the shape of a product itself, the shape of product containers (e.g., utensils, packaging, labels), and even any shapes inadvertently near the product can impact various aspects of individual behavior (Lynch and Zauberman, 2007). Previous research (e.g., Theo et al., 2015) suggests that the shape of brand designs impacts individuals’ perceptions of brand personality, with angular shapes enhancing perceptions of masculinity and circular shapes enhancing perceptions of femininity. Moreover, the shape of a logo not only affects individuals’ inferences about product attributes but also impacts their evaluations of the product manufacturer, with individuals believing that manufacturers using circular logos are more caring and customer-oriented than those using angular logos (Jiang et al., 2016).

Combining self-construal and shape literature, it has been found that angular-shaped logos are more attractive to individuals with independent self-construal (who form antagonistic relationships with others), while circular-shaped logos are more attractive to individuals with interdependent self-construal (who form harmonious relationships with others) (Zhang et al., 2006). Previous research on seating arrangements found that angular seating arrangements evoke a need for uniqueness (a desire to distinguish oneself from others), while circular seating arrangements evoke a need for belonging (a desire to connect oneself with others) (Zhu and Argo, 2013). Previous studies have also resolved this issue by mapping angular and circular shapes to the two basic dimensions of social judgment—warmth and competence. For example, research found that in fast-paced services, by adjusting physical environmental cues (such as shape cues) and social cues (such as busyness level), customer evaluations of service experiences can be effectively managed; specifically, angular (vs. circular) cues in service landscapes activate customers’ competence (warmth) associations, enhancing customer satisfaction by enhancing perceived provider competence in busy environments, while circular cues in non-busy environments enhance customer satisfaction by conveying warmth feelings, thus improving customer satisfaction (Liu et al., 2018). Circular logo shapes help enhance individuals’ green perceptions and thereby enhance green brand preference (Liu and Wei, 2021). The study found that there is a cross-modal association between the taste of liquids and shape, with angular shapes are associated with bitterness and thinness, while circular shapes associated with sweetness and voluminosity, indicating that certain taste characteristics may have sensory correspondences with corresponding shape perceptions rather than purely linguistic associations (Deroy and Valentin, 2011).



2.3 Perceived healthiness of food

Perceived healthiness of food refers to people’s overall cognition of the nutritional value, low-fat, and low-calorie content of food (Hagen, 2020). As a subjective cognition, the perceived healthiness of food often exhibits bias due to the general lack of individual ability to judge the healthiness of food accurately. The literature on the perceived healthiness of food primarily focuses on graphic shapes, individual cognition, and food types. Firstly, previous research has discussed that the perceived healthiness of food is significantly impacted by different types of graphic shapes, nutritional information, and individual nutritional knowledge. These factors can significantly alter individuals’ perceived healthiness of food and subsequently affect their purchase intentions (De Temmerman et al., 2021; Jürkenbeck et al., 2022). Furthermore, food labels claiming low (vs. high) calories lead to higher (vs. lower) perceived healthiness of food and lower (vs. higher) satiety (Watson et al., 2020). Additionally, previous research (e.g., Leila et al., 2024) has found that individuals generally hold a positive attitude toward Traffic Light Labeling (TLL) and tend to perceive foods with green TLL labels as healthier.

Secondly, the perceived healthiness of food is significantly affected by individual nutritional cognition and food categories. Specifically, individuals with higher levels of nutritional knowledge are more likely to recognize the close relationship between health and diet and therefore are more inclined to try functional foods containing healthy ingredients such as fiber or antioxidants. In contrast, individuals with lower nutritional knowledge may hold conservative attitudes toward these products, affecting their perceptions of food healthiness (Ares et al., 2008; Bech-Larsen and Grunert, 2003). Lastly, previous research has shown that consumers tend to favor aesthetically pleasing foods because they perceive them as more natural and healthier (Hagen, 2020). However, recent studies have found that “ugly” labels can correct consumers’ negative expectations of unattractive produce, thereby increasing their purchase intentions and providing a new approach to reducing food waste (Mookerjee et al., 2021). Additionally, other research indicates that individuals believe food types and brand-related cognitive factors play important roles in judging the perceived healthiness of food. Individuals think of ultra-processed foods as less healthy and believe that healthy snacks contain fewer calories, leading to enhanced consumption (Hässig et al., 2023; Provencher et al., 2009; Provencher and Jacob, 2016).

In summary, consumers are increasingly valuing the perceived healthiness of food in their purchasing decisions. The design elements of food packaging, particularly graphic shapes, significantly impact consumers’ perception of food healthiness. This perceived healthiness, in turn, greatly influences consumers’ purchase intentions. Therefore, shapes, as crucial design elements on packaging graphics, effectively influence consumers’ purchase decisions by shaping their perceived healthiness of food.



2.4 Self-construal

Self-construal is the perception and understanding of one’s relationship with others and the surrounding world (Kitayama et al., 1997; Markus and Kitayama, 1991). Self-construal comprises two aspects: independent self-construal, which emphasizes personal autonomy, self-reliance, and uniqueness, and interdependent self-construal, which focuses on social connections, group harmony, and relationships with others (Markus and Kitayama, 1991). At the sociocultural level, self-construal is highly related to individualism and collectivism, depicting individual differences shaped by social values and normative orientations (Markus and Kitayama, 1991; Oyserman et al., 2002). Individualistic cultures prioritize independence, autonomy, and personal achievement. In contrast, collectivistic cultures prioritize interdependence, social harmony, and group goals (Singelis and Brown, 1995). Additionally, self-construal has been shown to impact various aspects of social cognition and behavior, such as interpersonal communication, decision-making (Markus and Kitayama, 1991), and prosocial and antisocial behaviors (Simpson et al., 2018). Previous research indicates that constructivist self-cognition is a dynamic, non-continuous, and non-essentialist view of self, exhibiting consistency in multicultural contexts, especially within Buddhist collectivist cultures. This provides new perspectives and directions for self-cognition research (Ge et al., 2021).



2.5 The effect of SFPG on purchase intentions

Information on food packaging such as food labels serves as an essential source for consumers to obtain nutritional information about food (Schoonbrood and Delarue, 2024), and is directly related to the perceived healthiness of food. It plays a significant role in consumers’ evaluation of food healthiness (Bialkova et al., 2013). Currently, scholars have extensively studied the impact of food label characteristics on perceived healthiness, with common features including label color (Shen et al., 2018), imagery (Miklavec et al., 2021), nutritional content labeling (Sütterlin and Siegrist, 2015), information expression (Mohr et al., 2012), information presentation style (simple vs. complex) (Andrews et al., 2011), and typography (Karnal et al., 2016). Thus, shapes on packaging graphics, as a characteristic of food packaging information, are also a subjective perception. The perceived healthiness of food is influenced by this feature.

Existing research from the fields of cognitive psychology, neuroscience, and sensory marketing has provided empirical evidence demonstrating a connection between angular (vs. circular) shapes and healthy (vs. unhealthy) foods (Wang et al., 2022). Some research indicates consumers are prone to be influenced by the shape of a product (angular versus circular) (Vallen et al., 2019). For instance, studies have shown that the consistency between brand name pronunciation and dessert shapes can enhance persuasiveness, but circular dessert shapes may hinder this consistency effect, reducing brand appeal and purchase intentions. Previous research (e.g., Kim, 2016; Spears et al., 2016) has also tested that angular shapes on food packaging, compared to circular graphic shapes, convey more vitality and energy, thereby increasing hunger and appetite. In addition, cross-modal strategies have been proven useful in food research. For example, a study aimed to investigate whether cross-sensory strategies could alter sweetness perception across different age groups (young, middle-aged, and elderly) found that the effects of cross-sensory interactions were similar across all age groups (Romeo-Arroyo et al., 2024). The mentioned studies collectively confirm the association between angular (vs. circular) shapes and concepts of healthy eating. Existing research has indicated that the stronger people’s perception of the healthiness of food, the stronger their intention to purchase (Steinhauser et al., 2019).

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


H1: Angular (vs. circular) SFPG can enhance individuals' purchase intentions.
H2: Perceived healthiness of food mediates the impact of angular (vs. circular) SFPG on purchase intentions.




2.6 The moderating role of self-construal

Individuals with interdependent self-construal tend to think and interact with groups or strengthen existing relationships (Cross et al., 2010), emphasizing harmonious social values (Millan and Reynolds, 2014). In contrast, individuals with independent self-construal tend to focus on their inner attributes or characteristics (Spassova and Lee, 2013). Individuals with interdependent self-awareness tend to adhere to social or group norms and rely on others’ information, while those with independent self-awareness prefer their inner thoughts and follow their emotions (Zhang and Shrum, 2009).

Circular shapes symbolize femininity, gentleness, harmony, and approachability, often perceived as fostering a harmonious relationship with the surroundings; angular shapes represent toughness, strength, and individuality, symbolizing masculinity, severity, and aggression, often seen as creating a confrontational relationship with the surroundings (Arnheim, 1974; Bar and Neta, 2006; Colwell, 1975; Jiang et al., 2016; Liu, 1997; Liu and Kennedy, 1993; Rompay et al., 2009; van Rompay and Pruyn, 2011; Zhang et al., 2006).

Previous research has found that individuals with independent self-construal prefer angular shapes, while those with interdependent self-construal prefer circular shapes due to different “conflict resolution styles.” Chinese scholars have also proposed that the preference for independent (vs. interdependent) self-construal for angular (vs. circular) brand logos is due to different needs for uniqueness (Wang et al., 2017). Both studies confirm that individuals with independent self-construal prefer angular shapes, while those with interdependent self-construal prefer circular shapes. Additionally, previous research (e.g., Escalas and Bettman, 2005). Suggests that having internally consistent imagery can enhance the connection between individuals and brands, meaning that individuals with independent (vs. interdependent) self-construal evaluate angular (vs. circular) brand logos more favorably.

The previous research indicates that individuals with independent self-construal prefer angular shapes, thus angular label shapes can enhance their purchase intentions. Conversely, individuals with interdependent self-construal prefer circular shapes, leading to higher purchase intentions for products labeled with their preferred circular shapes. Thus, we selected self-construal as a moderator variable to explore how it influences the relationship between SFPG and purchase intention, which enriches research on the impact of individual differences on decision-making within consumer behavior theory. In summary, combining packaging metaphors and shape symbolism literature, we propose the following hypothesis:


H3: Self-construal moderates the impact of SFPG on individual purchase intentions. Specifically, for individuals with independent self-construal, angular (vs. circular) SFPG enhances purchase intentions; for individuals with interdependent self-construal, circular (vs. angular) SFPG enhances purchase intentions.


The conceptual model for hypotheses is shown in Figure 1.

[image: Flowchart illustrating the influence of self-construal and label shapes on perceived healthiness of food and subsequent purchase intentions. Self-construal (independent vs. interdependent) influences both label shapes (angular vs. circular) and perceived healthiness of food, which then affects purchase intentions.]

FIGURE 1
 The figure of the conceptual model for hypotheses.





3 Materials and methods

The study included three experiments aimed at investigating the impact of SFPG on consumers’ purchase intentions. Detailed descriptions of the measurement items and an overview of the experiments can be found in Appendixes A, B. This study utilized SPSS version 25 and PROCESS version 3.5 for statistical analyses, focusing on mediation effects.


3.1 Experiment 1

Experiment 1 aimed to verify the influence of angular (vs. circular) SFPG on purchase intention using real brand bread (healthy food and necessities) (H1). Our manipulation of graphic shapes uses a rectangular label for the angular group and a circular label for the circular group (Jiang et al., 2016). Additionally, we measured product familiarity (Mead and Richerson, 2018; Schoonbrood and Delarue, 2024) and product preference (Cowart et al., 2008), excluding the exclusion explanations of product familiarity and product preference.


3.1.1 Experimental design and participants

Experiment 1 employed a single-factor two-level design (SFPG: angular vs. circular). A total of 258 participants were recruited through a professional survey platform. The average age of the participants was 32.72 years (SD = 10.768), with 167 female participants, accounting for 64.7% of the total sample.



3.1.2 Experimental procedure

The experiment was conducted online, and participants received monetary compensation upon completing all the items. The real brand “Huiyou,” a famous bread brand in China (see Figures 2, 3), was used as the stimulus to closely mimic a real-world scenario. We adopted the presentation style of products and product information from online shopping platforms like JD.com and Taobao. Specifically, we placed the image of the food item on the left side of the screen and the food information on the right, allowing consumers to see the food details. Additionally, we provided more comprehensive food information to the participants, including the ingredients list, shelf life, production license, and nutritional facts table. Participants were randomly assigned to one of two experimental groups (SFPG: angular vs. circular). Each participant was presented with images of whole wheat bread packaging and product information. Participants in the angular shape group saw angular graphic shapes, while those in the circular shape group saw circular graphic shapes. All other information was identical across both groups.

[image: The image is divided into two parts. The left section displays an individual package of whole wheat bread, with the product name "Purple Sweet Potato Whole Wheat Bread" written in Chinese. The pattern encircling the product name was square. The right section shows the product's ingredient information and storage instructions in Chinese, with the overall product packaging displayed below the text.]

FIGURE 2
 Bread with angular shapes on food packaging graphics.


[image: The image is divided into two parts. The left section displays an individual package of whole wheat bread, with the product name "Purple Sweet Potato Whole Wheat Bread" written in Chinese. The pattern encircling the product name was circular. The right section shows the product's ingredient information and storage instructions in Chinese, with the overall product packaging displayed below the text.]

FIGURE 3
 Bread with circular shapes on food packaging graphics.


After viewing the images, participants answered three questions regarding their purchase intention: “I will consider buying this whole wheat bread,” “I am very likely to buy this whole wheat bread,” and “I will buy this whole wheat bread” (Cronbach’s α = 0.79) (Sweeney et al., 1999). Subsequently, participants rated product familiarity and product preference. All scales used were 7-point Likert scales (1 = strongly disagree, 7 = strongly agree). Finally, participants answered demographic questions.



3.1.3 Experimental results

Manipulation test. An analysis of variance (ANOVA) was conducted to examine the manipulation of shapes. The results indicated that the sharpness perception reported by the angular shapes group (M = 4.98, SD = 0.910) was higher than that of the circular shapes group [M = 4.03, SD = 0.627, F(1, 256) = 94.166, p < 0.001], and η2 = 0.2688. These findings indicate that the shape manipulation in Experiment 1 was effective.

Purchase intention. The results of a one-way ANOVA indicated that participants in the angular shape group (M = 5.087, SD = 0.648) exhibited a greater intention to purchase the bread compared to participants in the circular shape group [M = 4.443, SD = 0.912, F(1, 256) = 42.941, p < 0.001], and η2 = 0.1432, supporting H1 (see Table 1).


TABLE 1 Statistics descriptive results in experiment 1.


	N = 258, 64.7% females, 35.3% males, Mage = 32.72 years, SD = 10.768



	Variable
	M (SD)
	fd
	p



	Angular
	Circular

 

 	Purchase intention 	5.087 (0.648) 	4.443 (0.912) 	F [1, 256] = 42.941 	0.000


 	Product familiarity 	5.703 (0.957) 	5.510 (0.892) 	F [1, 256] = 15.04 	0.107




 

Exclusion explanations. The results of a one-way ANOVA indicated that there was no significant difference in product familiarity between participants in the angular shape group and the circular shape group (p > 0.06). When controlling for preference, we found that fondness did not significantly influence purchase intentions [F(1, 256) = 0.45, p = 0.502]. This suggests that while participants may have a general preference for whole wheat bread, this preference does not drive their purchase intentions in the context of our study. Consequently, we could exclude the influence of product familiarity and product preference (see Table 1).



3.1.4 Experimental discussion

Experiment 1 verified the effect of angular (vs. circular) SFPG on purchase intention (H1). In contrast to experiment 1 using healthy food (necessities), experiment 2 would replace the stimuli with unhealthy food (non-necessities) to further validate H1, thereby eliminating the potential influence of healthy food (necessities) on experimental outcomes. While Experiment 1 excluded the alternative explanation of product familiarity, previous research has indicated the interference of product information richness (Janina et al., 2018) and product transparency on purchase intention (Cheng et al., 2018); these influences will also be excluded in the next experiment. In Experiment 1, the entire food label shape was utilized. Subsequent experiments would employ the shape of the food label itself to further validate the influence of graphic shapes on purchase intention.




3.2 Experiment 2

Experiment 2 aimed to verify the mediating role of perceived healthiness of food in the effect of SFPG on purchase intentions (H2), utilizing unhealthy food (non-necessities; real brand chocolate), using opaque packaging, and eliminating the effect of product transparency (Cheng et al., 2018). Meanwhile, to eliminate the influence of product information richness (Janina et al., 2018), this experiment uses stimuli with minimal product information. Additionally, product evaluation can serve as a proxy for purchase intentions. Therefore, Experiment 2 employs a product evaluation scale (Förster, 2004) to measure purchase intentions, thereby enhancing external validity and increasing generalizability. This experiment also measures perceived product innovativeness (Rogers et al., 2014; Stock and Zacharias, 2013) to rule out exclusion explanations. The shape manipulation in this experiment differs from Experiment 1, where the entire label shape was used, whereas Experiment 2 focuses on SFPG.


3.2.1 Experimental design and participants

Experiment 2 employed a single-factor two-level design (SFPG: angular vs. circular). A total of 231 participants were recruited through a professional survey platform. The average age of the participants was 32.59 years (SD = 9.543), with 118 female participants, accounting for 51.1% of the total sample.



3.2.2 Experimental procedure

Similar to experiment 1, experiment 2 was also conducted online, and participants received monetary compensation upon completing all the items. The real brand “Wonder,” a famous chocolate brand in China (see Figures 4, 5), was used as the stimulus to closely mimic a real-world scenario. We adopted the presentation style of products and product information from online shopping platforms like JD.com and Taobao. First, participants were informed that a chocolate manufacturer was about to launch a new chocolate product and wanted to gauge consumer attitudes toward the product before its official release. Next, participants were shown an image of the product information for the chocolate and were told that this was a screenshot of the product information on the chocolate’s packaging. The product information included the product name (Wonder), product specifications (120 g), nutrition label (100% COCOA Cocoa Extract), and a disclaimer (Image for reference only; please refer to the actual product). Participants were randomly assigned to one of two experimental groups (SFPG: angular vs. circular). Each participant was presented with images of the chocolate packaging and product information. Participants in the angular shape group were shown graphic shapes with angular shapes, while those in the circular shape group were shown labels with circular shapes. All other information was identical across both groups.

[image: The image features a chocolate packaging labeled "KIEMEO." The product's logo is located at the top left corner, with the text "100% Cocoa Mass" displayed in the center. The pattern surrounding the text is square. The net weight of the product, 120g, is indicated at the bottom right corner of the packaging.]

FIGURE 4
 Chocolate with angular shapes on food packaging graphics.


[image: The image features a chocolate packaging labeled "KIEMEO." The product's logo is located at the top left corner, with the text "100% Cocoa Mass" displayed in the center. The pattern surrounding the text is circular. The net weight of the product, 120g, is indicated at the bottom right corner of the packaging.]

FIGURE 5
 Chocolate with circular shapes on food packaging graphics.


After viewing the images, participants answered questions regarding their perceived healthiness of food and product evaluation. Two items were used to assess the perceived healthiness of food: “I believe this product keeps me healthy,” and “I believe the healthiness of this product is very important” (1 = strongly disagree, 7 = strongly agree) (α = 0.70) (Roininen et al., 1999; Steptoe et al., 1995). Three items were used for product evaluation (α = 0.83). Following the items used in the same method in Experiment 2 (Förster, 2004), participants rated their agreement with three statements: “I am satisfied with this chocolate,” “This chocolate is appealing to me,” and “I rate this chocolate highly.”

Participants then completed a scale to assess perceived product innovativeness, with all scales using a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). The shape manipulation was similar to that in experiment 1. Finally, participants answered demographic questions.



3.2.3 Experimental results

Manipulation test. An ANOVA was conducted to examine the manipulation of shapes. The results indicated that the sharpness perception reported by the angular shapes group (M = 5.09, SD = 1.146) was higher than that of the circular shapes group [M = 4.07, SD = 0.931, F(1, 229) = 55.402, p < 0.001]. These findings indicate that the shape manipulation was effective.

Product evaluation. A one-way ANOVA showed that participants in the angular shape group (M = 5.020, SD = 0.551) had a higher product evaluation for the chocolates than those in the circular shape group [M = 4.743, SD = 0.888, F(1, 229) = 8.067, p = 0.005]. While Experiment 2 focused on product evaluation using statements such as “I am satisfied with this chocolate” and “This chocolate is appealing to me,” the results indicate that angular SFPG positively influenced these evaluations. Although this experiment did not directly measure purchase intention, previous research suggests that positive product evaluations are strong predictors of future purchase behavior. Therefore, it can be inferred that angular SFPG may indirectly promote purchase intention by enhancing product appeal and satisfaction. This suggests that angular SFPG promotes purchase intention, validating H1 (see Table 2).


TABLE 2 Statistics descriptive results in experiment 2.


	N = 231, 51.1% females, 48.9% males, Mage = 32.59 years, SD = 9.543



	Variable
	M (SD)
	fd
	p



	Angular
	Circular

 

 	Product evaluation 	5.020 (0.551) 	4.743 (0.888) 	F [1, 229] = 8.067 	0.005




 

Mediation of perceived healthiness of food. We employed the bootstrapping method in Process (Model 4; Hayes, 2013) to verify the mediating role of perceived healthiness of food between SFPG and purchase intention. The SFPG was used as the independent variable, purchase intention as the dependent variable, and perceived healthiness of food as the mediating variable. The number of bootstrap samples was set to 5,000, with a confidence interval of 95%. The results indicated that when the SFPG was angular, it increased the perceived healthiness of food (β = 0.3271, SE = 0.1065, t = 3.0726, p = 0.0024). Perceived healthiness of food positively influenced purchase intention (β = 0.2242, SE = 0.0590, t = 3.8013, p = 0.0002). The direct effect of SFPG on purchase intention is not significant (β = 0.2044, SE = 0.0970, t = 2.1076, p = 0.0362). Additionally, the indirect effect of the angular SFPG on purchase intention was significant, with a confidence interval that did not include zero (β = 0.0733, SE = 0.0337, LLCI = 0.0192, ULCI = 0.1489), indicating that the mediating effect was significant. Thus, H2 was supported.

Exclusion explanations. The results of a one-way ANOVA showed no significant difference between participants in the angular shape group and the circular shape group in their evaluation of food innovativeness (p > 0.06). Thus, we ruled out the influence of food innovativeness.



3.2.4 Experimental discussion

Experiment 2 replicated the finding that angular SFPG can increase purchase intention. Moreover, it examined the mediating role of the perceived healthiness of food in this effect. Experiment 2 significantly enhanced the validity of the experiment by presenting less food information and using unhealthy food (non-necessities) with opaque packaging as stimuli. Additionally, potential explanations related to perceived product innovativeness were ruled out. This experiment also confirmed that the effects of the entire food label shape and the SFPG were consistent, indicating that angular SFPG increased purchase intention.




3.3 Experiment 3

Experiment 3 aimed to examine the moderating effect of self-construal on the impact of SFPG on individuals’ purchase intention (H3). Since Experiments 1 and 2 utilized real brands and solid food items as stimuli, to eliminate the influence of existing brands on purchase intention, Experiment 3 employed virtual brands of liquid food items (drinks) as stimuli. Additionally, to enhance internal validity, a new scale (Chen and Kim, 2013; Teresa et al., 2006) was used to measure purchase intention as the dependent variable.


3.3.1 Experimental design and participants

This experiment employed a 2-factor (SFPG: angular vs. circular) × 2 (self-construal: interdependent vs. independent) between design. A total of 402 EMBA students from a university in southern China participated in the online experiment by completing a survey link, with an average age of 31.87 years (SD = 8.379). Among them, 192 participants were female, accounting for 47.8% of the total sample. Participants received monetary compensation upon completing all items.



3.3.2 Experimental procedure

The virtual juice brand “Joy” was used as the stimulus to closely mimic a real-world scenario (see Figures 6, 7). We adopted the presentation style of products and product information from online shopping platforms like JD.com and Taobao. In this experiment, the juice packaging featured the brand logo and brand name. On the left side of the presented display, product information was shown, which included the product name (Blueberry Juice), fruit juice content (100% NFC), and net quantity (320 mL). Central information, comprising the shelf life (4 months), country of origin, production license, and company website, was also included. On the right side, ingredient information was detailed, including the ingredients list, storage instructions, barcode, and nutritional label. Participants were randomly and evenly assigned to four experimental groups. They were informed that the experiment consisted of two unrelated parts.

[image: The image shows three sides of a green soda can product. The first perspective displays the product's brand name "Guo Zhi Le" (Fruit Juice Joy), the product name "Blueberry Juice," and a photo of blueberries. These texts are surrounded by a square. Below, the label includes "100% NFC" and the net content of 320ml. The second perspective provides the product usage instructions, shelf life, manufacturer information, and other details in Chinese. The third perspective introduces the ingredient list, key components, and the product's barcode.]

FIGURE 6
 Juice with angular shapes on food packaging graphics.


[image: The image shows three sides of a green soda can product. The first perspective displays the product's brand name "Guo Zhi Le" (Fruit Juice Joy), the product name "Blueberry Juice," and a photo of blueberries. These texts are surrounded by a circular. Below, the label includes "100% NFC" and the net content of 320ml. The second perspective provides the product usage instructions, shelf life, manufacturer information, and other details in Chinese. The third perspective introduces the ingredient list, key components, and the product's barcode.]

FIGURE 7
 Juice with circular shapes on food packaging graphics.


The first part involved the manipulation and measurement of self-construal. Interdependent and independent self-construal represent two types of self-construal, both of which coexist within individuals across cultural contexts and can be measured (Singelis, 1994). To induce a temporary shift in self-construal, we adopted the method of using instructions to prompt participants to consider the differences and similarities between themselves and their family members or friends (Kühnen and Hannover, 2000). Specifically, participants were asked: “For the next 5 min, please imagine the differences that exist between you and your family members or friends. What do they expect from you?” and “For the next 5 min, please imagine the similarities that exist between you and your family members or friends. What do they expect from you?” Subsequently, we employed a specific scale to assess both the tendencies of independent and interdependent self-construal (Aaker and Lee, 2001). Participants were required to respond to one item related to independent self-construal and one item related to interdependent self-construal (“The previous thoughts made me think of myself “and “The previous thoughts made me think of my friends/family”; 1 = “strongly disagree” and 7 = “strongly agree”) (see Table 3).


TABLE 3 Self-construal stimuli used in experiment 3.


	Independent self-construal
	Interdependent self-construal

 

 	Please reflect on your expectations for yourself. 	Please reflect on your family’s or friends’ expectations for you.




 

The second part involved a food evaluation task. After reviewing the information on the juice image, participants answered questions related to their perceived healthiness of food (Cronbach’s α = 0.79) and purchase intention (Cronbach’s α = 0.79), participants answered four questions regarding their purchase intention: “I would give priority consideration to this product,” “This product is my top choice for purchases in its category,” “The likelihood of my purchasing this product is very high,” and “I am willing to pay a higher price for this product” (Chen and Kim, 2013; Teresa et al., 2006). Additionally, participants responded to measurement items related to perceived healthiness of food using a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). Finally, participants provided demographic information.



3.3.3 Experimental results

Manipulation test. First, an ANOVA was conducted to examine the manipulation of shapes. The results indicated that the sharpness perception reported by the angular shapes group (M = 5.02, SD = 1.501) was higher than that of the circular shapes group [M = 4.18, SD = 1.290, F(1, 400) = 36.462, p < 0.001]. These findings indicate that the shape manipulation was effective. Secondly, a manipulation test was conducted for self-construal. Under the interdependent condition, participants exhibited significantly higher interdependent self-construal tendencies compared to those in the independent self-construal condition [M interdependent = 4.990, SD = 0.616 vs. M independent = 4.401, SD = 0.940, F(1, 400) = 55.714, p < 0.001]. Conversely, participants in the independent self-construal condition showed significantly higher independent self-construal than those in the interdependent self-construal condition [M independent = 5.029, SD = 0.795 vs. M interdependent = 4.154, SD = 0.973, F(1, 400) = 96.981, p < 0.001]. These results indicate that the manipulation of self-construal was successful.

The moderating effect of self-construal. We evaluated our hypotheses using a 2 × 2 ANOVA analysis focused on purchase intention. The results indicated a significant interaction between label shapes and self-construal [F(1, 400) = 35.953, p < 0.001]. Specifically, among participants with an independent self-construal, those exposed to angular label shapes exhibited higher purchase intentions than those exposed to circular label shapes [M angular = 4.96, SD = 0.73 vs. M circular = 4.56, SD = 0.83; F(1, 400) = 13.012, p < 0.001]. In contrast, among participants with an interdependent self-construal, those exposed to circular label shapes demonstrated higher purchase intentions than those exposed to angular label shapes [M angular = 4.38, SD = 1.03 vs. M circular = 4.97, SD = 0.64; F(1, 400) = 23.51, p < 0.001]. These findings provide support for hypothesis H3.



3.3.4 Experimental discussion

Experiment 3 verified the moderating role of self-construal in the effect of SFPG on purchase intention (H3). Specifically, when individuals with independent self-construal, the angular SFPG increased their purchase intention; when individuals with interdependent self-construal, the circular SFPG increased their purchase intention. Additionally, experiment 3 measured warmth perception, ruling out alternative mediation explanations. Furthermore, in contrast to Experiments 1 and 2 used real brands and solid food, Experiment 3 used virtual brand products and drinks as stimuli, which further improved experimental validity.





4 Results

This paper, drawing on the research linking shapes with perceptions of healthy (unhealthy) foods (Wang et al., 2022), explores whether the association between shape and healthiness extends to the SFPG. Based on this, Experiment 1 was designed to test Hypothesis 1, which suggests that angular (vs. circular) SFPG can enhance individuals’ purchase intentions, using healthy foods as stimuli. Experiment 2 continued to examine Hypothesis 2, which suggests that the perceived healthiness of food mediates the impact of angular (vs. circular) SFPG on purchase intentions, using unhealthy foods. In Experiment 3, we drew inspiration from the use of beverage stimuli (such as wine and coffee) (Sousa et al., 2020; Heatherly et al., 2019) and introduced blueberry juice products to investigate the moderating role of food state (solid vs. liquid) on Hypothesis 3. Specifically, for individuals with independent self-construal, angular (vs. circular) SFPG enhances purchase intentions; for individuals with interdependent self-construal, circular (vs. angular) SFPG enhances purchase intentions. Furthermore, our experiments considered various factors (food type, necessities, and food state) affecting consumer behavior while controlling for potential confounding variables such as package transparency and material. Additionally, our findings suggest that while different scales were used to measure purchase intention, they collectively contribute to a deeper understanding of how SFPG influences consumer behavior. The diversity of measurement tools allowed us to explore multiple facets of purchase intention, providing a more robust and comprehensive analysis. We believe this systematic approach provides a robust foundation for understanding the interactions among these variables. Our conclusions are consistent with prior research, indicating that angular shapes are more strongly associated with healthiness. Specifically, using angular SFPG on healthy foods as well as on unhealthy foods can make consumers feel that the product is healthier, thereby increasing their willingness to purchase (see Appendix C).



5 Discussion


5.1 Theoretical contributions

Firstly, this study enriches the existing literature on SFPG. Previous research has primarily emphasized the cross-modal associations between SFPG and other sensory modalities (such as taste and smell), finding that circular SFPG may be categorized by consumers as sweet (and more pleasurable tastes), whereas angular SFPG may be categorized as sour (and less pleasurable tastes) (Salgado-Montejo et al., 2015). Similar studies have found that angular-shaped fire icons increase spiciness expectations, while circular-shaped fire icons enhance baking expectations (Gil-Pérez et al., 2019). Cross-modal studies combining shape and taste have also found that the cross-modal correspondences between (angular vs. circular) SFPG and colors, and wine odors did not significantly affect consumers’ sensory matching or label preferences (Heatherly et al., 2019). However, another cross-modal study on shape and taste has shown that in coffee packaging, angular shapes combined with green labels and circular shapes combined with pink labels better stimulate consumers’ purchase intentions and preferences (Sousa et al., 2020). This study extends the existing literature on SFPG by focusing specifically on the impact of SFPG alone on consumers’ purchase intentions while considering the mediating role of perceived food healthiness and the moderating role of self-construal. We find that angular SFPG can enhance purchase intentions. Consequently, this research contributes to the body of knowledge on SFPG (see Appendix D).

Secondly, this paper enriches the existing literature on the perceived healthiness of food. Current literature on the perceived healthiness of food primarily focuses on three aspects: graphic shapes, consumer cognition, and food types. Different types of graphic shapes affect the perceived healthiness of food, such as fair-trade labels (Berry and Romero, 2021), nutrition rating systems (Jürkenbeck et al., 2022), and nutritional warnings (Devia et al., 2021). Individuals’ knowledge of healthy nutrition can significantly influence their perceived healthiness of food and purchase intentions. These labels affect consumer choices and consumption behavior by providing nutritional information or emphasizing certain characteristics of the product [e.g., natural (Devia et al., 2021), or healthy (Temesi et al., 2019)]. In addition, individuals tend to perceive visually appealing foods as having higher perceived healthiness (Hagen, 2020) and believe that foods claiming specific health benefits (i.e., functional foods) have more positive perceived healthiness of food (Ares et al., 2008; Bech-Larsen and Grunert, 2003). They also consider minimally processed foods to be superior in perceived healthiness (Hässig et al., 2023). This paper’s research focuses specifically on SFPG, enriching the literature on the perceived healthiness of food.

Finally, this paper enriches self-construal to the works of literature on food. Self-construal has been shown to influence various aspects of social cognition and behavior, such as interpersonal communication, decision-making (Markus and Kitayama, 1991), and prosocial and antisocial behavior (Simpson et al., 2018). This paper integrates SFPG with self-construal, supporting previous research (i.e., independent self-construal prefers angular shapes, while interdependent self-construal prefers circular shapes), which extends the literature on self-construal to foods.



5.2 Practical implications

Comparing the results of this study with those of previous research, we find that while previous studies have primarily focused on the cross-modal associations between SFPG and other sensory modalities (Gil-Pérez et al., 2019; Heatherly et al., 2019; Salgado-Montejo et al., 2015; Sousa et al., 2020), our work solely explores how SFPG influence consumer perceptions and behaviors. This study contributes to a deeper understanding of the role of SFPG in shaping consumer responses. In the field of food economics, these findings are significant for understanding how to influence market demand through optimized packaging design.

First, this study emphasizes the importance of packaging design in product marketing, particularly the impact of SFPG on individual purchase intentions. When designing food packaging, companies should consider the relationship between SFPG and the perceived healthiness of the product. For instance, using angular SFPG may more effectively convey the nutritional value and health attributes of the product to the individual seeking healthy foods, thereby increasing their purchase intentions. This finding provides a straightforward and effective method for food companies to enhance their product’s market appeal.

Second, the research reveals the moderating role of individuals’ self-construal types (independent or interdependent) in their preferences for SFPG. In marketing, understanding the preferences and needs of different consumer groups is crucial for precise positioning and personalized marketing (Aaker and Lee, 2001). Thus, food companies can design SFPG that better aligns with the preferences of their target consumers based on their self-construal types, thereby enhancing product competitiveness in the market. For example, for consumers in Western countries who are predominantly independent self-construals, angular SFPG can be used more frequently; whereas for consumers in Eastern countries who are predominantly interdependent self-construals, circular SFPG can be considered (Zhang et al., 2006).

Third, the study also demonstrates that the perceived healthiness of food mediates the relationship between SFPG and individual purchase intentions. This means that in today’s highly competitive market environment, food companies are increasingly focusing on communicating product health attributes through packaging design to attract consumers (Bialkova et al., 2013). If it can be confirmed that alters purchase intention by influencing the perceived healthiness of food, then companies can design SFPG more targeted to enhance product appeal in the market. For example, companies selling healthy foods can use angular SFPG, while companies selling indulgent snacks can use circular SFPG to increase purchase intention.



5.3 Limitations and directions for future research

Given the constraints of experimental materials, this study has certain limitations that may provide directions for future research. Firstly, the experimental design of this study manipulates the color and form of shapes in the materials based on common practices in food packaging design. For instance, it only explores the impact of monochromatic circles and rectangles, without investigating the effects of other colors and shapes (such as squares or shapes with angular or circular lines). Therefore, future research could further examine the effects of a variety of colors and complex shapes. This study focused solely on the categories of healthy and unhealthy foods (Cheung et al., 2016), necessities versus non-necessities, and solid versus liquid foods. However, food classifications are diverse, and it remains unclear whether the findings of this study would apply to other categories, such as functional foods (Barrios et al., 2008) and genetically modified foods (Zeneli et al., 2024). Although online experiments provide convenience and access to a wide participant pool, their limitations include issues such as sample selection bias, inadequate control over experimental conditions, and difficulties in ensuring data quality. Future research could attempt to incorporate offline experiments to address these shortcomings.

Secondly, in real-world contexts, we primarily defined and classified shapes based on subjective cognition. However, the definition and classification of shapes may be subjective and uncertain. The presentation of shape elements includes not only circular and angular presentations but also other presentations such as short video marketing (Xuebing et al., 2023), which may affect our understanding of the relationship between shape and purchase intentions. Future research could adopt more objective and scientific methods to define and classify shapes to better explore their effects on individual purchase intentions. Additionally, further exploration of individual preferences and responses to different SFPG in different cultural backgrounds could enhance our understanding of the relationship between shape and purchase intentions.

Finally, in our study, we mainly focused on the impact of individual types on purchase intentions. However, we did not delve into the preferences and responses of different individual types to different SFPG such as in cases of social exclusion (Liang et al., 2024a) and gender (Liang et al., 2024b; Tyagi et al., 2024). Future research can also incorporate a consumer concern perspective (Wan and Tao, 2023) and food safety consciousness (Pan and Wu, 2024) for in-depth exploration. It can also be explored that different shapes may be more suitable for different types of brands. For example, angular shapes may be more compatible with high-end or masculine brands, while circular shapes may be more suitable for family-oriented or feminine brands. This will help us better understand the preferences and responses of different individual types to different shapes of information displays, thereby providing more targeted marketing strategy recommendations for businesses. Additionally, in actual retail environments, accurately identifying consumers’ self-construal types remains a challenge. Future research can further explore how to more effectively measure and apply consumers’ self-construal in real-world scenarios.




Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

This study received ethical approval from the Ethics Committee of Guangxi University. 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

SL: Conceptualization, Methodology, Writing – review & editing. YZ: Writing – review & editing, Data curation, Formal analysis, Validation, Visualization, Software. QQ: Writing – original draft, Writing – review & editing. XZ: Writing – review & editing, Data curation, Formal analysis, Project administration, Investigation, Visualization, Software. JuL: Writing – original draft. TZ: Writing – original draft. JiL: Data curation, Investigation, Writing – review & editing. MZ: Investigation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was specifically funded by funding agencies in the public, commercial or non-profit sectors as follows. National Natural Science Foundation of China (Grant No. 72162002 and 72232003); the Natural Science Foundation of Guanxi Province of China (Grant No. 2025GXNSFAA069968); Key Research Base of Humanities and Social Sciences in Guangxi Universities and Guangxi Development Strategy Institute (Grant No. 2022GDSIYB10 and 2024GDSIYB02).



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fsufs.2025.1512655/full#supplementary-material



References
	 Aaker, J. L., and Lee, A. Y. (2001). “I” seek pleasures and “we” avoid pains: the role of self-regulatory goals in information processing and persuasion. J. Consum. Res. 28, 33–49. doi: 10.1086/321946
	 Albertazzi, L., Canal, L., Micciolo, R., and Hachen, I. (2021). The perceptual organisation of visual elements: lines. Brain Sci. 11:1585. doi: 10.3390/brainsci11121585 
	 Andrews, J. C., Burton, S., and Kees, J. (2011). Is simpler always better? Consumer evaluations of front-of-package nutrition symbols. J. Public Policy Mark. 30, 175–190. doi: 10.1509/jppm.30.2.175
	 Ares, G., Giménez, A., and Gámbaro, A. (2008). Influence of nutritional knowledge on perceived healthiness and willingness to try functional foods. Appetite 51, 663–668. doi: 10.1016/j.appet.2008.05.061 
	 Arnheim, R. (1974). Art and visual percetion: A psychology of the creative eye. Berkeley, CA: University of California Press.
	 Baksi, S., Bose, P., and Xiang, D. (2017). Credence goods, misleading labels, and quality differentiation. Environ. Resour. Econ. 68, 377–396. doi: 10.1007/s10640-016-0024-4
	 Bar, M., and Neta, M. (2006). Humans prefer curved visual objects. Psychol. Sci. 17, 645–648. doi: 10.1111/j.1467-9280.2006.01759.x 
	 Barrios, E. X., Bayarri, S., Carbonell, I., Izquierdo, L., and Costell, E. (2008). Consumer attitudes and opinions toward functional foods: A focus group study. J. Sens. Stud. 23, 514–525. doi: 10.1111/j.1745-459X.2008.00169.x
	 Bech-Larsen, T., and Grunert, K. G. (2003). The perceived healthiness of functional foods: a conjoint study of Danish, Finnish and American consumers' perception of functional foods. Appetite 40, 9–14. doi: 10.1016/S0195-6663(02)00171-X 
	 Berry, C., and Romero, M. (2021). The fair trade food labeling health halo: effects of fair trade labeling on consumption and perceived healthfulness. Food Qual. Prefer. 94:104321. doi: 10.1016/j.foodqual.2021.104321
	 Bialkova, S., Grunert, K. G., and van Trijp, H. (2013). Standing out in the crowd: the effect of information clutter on consumer attention for front-of-pack nutrition labels. Food Policy 41, 65–74. doi: 10.1016/j.foodpol.2013.04.010
	 Chen, J., and Kim, S. (2013). A comparison of Chinese consumers' intentions to purchase luxury fashion brand for self-use and for gifts. J. Int. Consum. Mark. 25, 29–44. doi: 10.1080/08961530.2013.751796
	 Cheng, P., Mugge, R., and de Bont, C. (2018). Transparency in product design: investigating design intentions and consumers’ interpretations. J. Eng. Des. 29, 539–568. doi: 10.1080/09544828.2018.1515426
	 Cheung, T., Gillebaart, M., Kroese, F., and de Ridder, D. (2016). Self-control success revealed: greater approach motivation towards healthy versus unhealthy food. Appl. Cogn. Psychol. 30, 846–853. doi: 10.1002/acp.3258
	 Chrysochou, P. (2010). Food health branding: the role of marketing mix elements and public discourse in conveying a healthy brand image. J. Mark. Commun. 16, 69–85. doi: 10.1080/13527260903342787
	 Colwell, R. (1975). Studies in the new experimental aesthetics: steps toward an objective psychology of aesthetic appreciation. J. Res. Music. Educ. 23, 216–218. doi: 10.2307/3344649
	 Cowart, K. O., Fox, G. L., and Wilson, A. E. (2008). A structural look at consumer innovativeness and self-congruence in new product purchases. Psychol. Mark. 25, 1111–1130. doi: 10.1002/mar.20256
	 Cross, S. E., Hardin, E. E., and Gercek-Swing, B. (2010). The what, how, why, and where of self-construal. Personal. Soc. Psychol. Rev. 15, 142–179. doi: 10.1177/1088868310373752 
	 De Temmerman, J., Heeremans, E., Slabbinck, H., and Vermeir, I. (2021). The impact of the nutri-score nutrition label on perceived healthiness and purchase intentions. Appetite 157:104995. doi: 10.1016/j.appet.2020.104995 
	 Deroy, O., and Valentin, D. (2011). Tasting liquid shapes: investigating the sensory basis of cross-modal correspondences. Chemosens. Percept. 4, 80–90. doi: 10.1007/s12078-011-9097-1
	 Devia, G., Forli, S., Vidal, L., Curutchet, M. R., and Ares, G. (2021). References to home-made and natural foods on the labels of ultra-processed products increase healthfulness perception and purchase intention: insights for policy making. Food Qual. Prefer. 88:104110. doi: 10.1016/j.foodqual.2020.104110
	 Escalas, J. E., and Bettman, J. R. (2005). Self-construal, reference groups, and brand meaning. J. Consum. Res. 32, 378–389. doi: 10.1086/497549
	 Festila, A., and Chrysochou, P. (2018). Implicit communication of food product healthfulness through package design: a content analysis. J. Consum. Behav. 17, 461–476. doi: 10.1002/cb.1732
	 Förster, J. (2004). How body feedback influences consumers’ evaluation of products. J. Consum. Psychol. 14, 416–426. doi: 10.1207/s15327663jcp1404_10
	 Ge, F., Syropoulos, S., Gensler, J., Leidner, B., Loughnan, S., Chang, J., et al. (2021). Constructivist self-construal: a cross-cultural comparison. Cross-Cult. Res. 56, 29–61. doi: 10.1177/10693971211055276
	 Gil-Pérez, I., Rebollar, R., Lidón, I., Martín, J., van Trijp, H. C. M., and Piqueras-Fiszman, B. (2019). Hot or not? Conveying sensory information on food packaging through the spiciness-shape correspondence. Food Qual. Prefer. 71, 197–208. doi: 10.1016/j.foodqual.2018.07.009
	 Hagen, L. (2020). Pretty healthy food: how and when aesthetics enhance perceived healthiness. J. Mark. 85, 129–145. doi: 10.1177/0022242920944384
	 Hamlin, R. P. (2016). The consumer testing of food package graphic design. Br. Food J. 118, 379–395. doi: 10.1108/BFJ-03-2015-0105
	 Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process analysis: A regression-based approach. Guilford Press. https://psycnet.apa.org/record/2013-21121-000
	 Hässig, A., Hartmann, C., Sanchez-Siles, L., and Siegrist, M. (2023). Perceived degree of food processing as a cue for perceived healthiness: the NOVA system mirrors consumers’ perceptions. Food Qual. Prefer. 110:104944. doi: 10.1016/j.foodqual.2023.104944
	 Heatherly, M., Dein, M., Munafo, J. P., and Luckett, C. R. (2019). Crossmodal correspondence between color, shapes, and wine odors. Food Qual. Prefer. 71, 395–405. doi: 10.1016/j.foodqual.2018.08.019
	 Hieke, S., and Taylor, C. R. (2012). A critical review of the literature on nutritional labeling. J. Consum. Aff. 46, 120–156. doi: 10.1111/j.1745-6606.2011.01219.x
	 Janina, H., Klaus-Peter, W., Jannick, B., and Franziska, L. (2018). How to best promote my product? Comparing the effectiveness of sensory, functional and symbolic advertising content in food marketing. Br. Food J. 120, 1792–1806. doi: 10.1108/BFJ-01-2018-0058
	 Jiang, Y., Gorn, G. J., Galli, M., and Chattopadhyay, A. (2016). Does your company have the right logo? How and why circular- and angular-logo shapes influence brand attribute judgments. J. Consum. Res. 42, 709–726. doi: 10.1093/jcr/ucv049
	 Jürkenbeck, K., Mehlhose, C., and Zühlsdorf, A. (2022). The influence of the nutri-score on the perceived healthiness of foods labelled with a nutrition claim of sugar. PLoS One 17:e0272220. doi: 10.1371/journal.pone.0272220 
	 Karnal, N., Machiels, C. J. A., Orth, U. R., and Mai, R. (2016). Healthy by design, but only when in focus: communicating non-verbal health cues through symbolic meaning in packaging. Food Qual. Prefer. 52, 106–119. doi: 10.1016/j.foodqual.2016.04.004
	 Kim, K. J. (2016). Round or square? How screen shape affects utilitarian and hedonic motivations for smartwatch adoption. Cyberpsychol. Behav. Soc. Netw. 19:200. doi: 10.1089/cyber.2016.0136
	 Kitayama, S., Markus, H. R., Matsumoto, H., and Norasakkunkit, V. (1997). Individual and collective processes in the construction of the self: self-enhancement in the United States and self-criticism in Japan. J. Pers. Soc. Psychol. 72, 1245–1267. doi: 10.1037/0022-3514.72.6.1245 
	 Kühnen, U., and Hannover, B. (2000). Assimilation and contrast in social comparisons as a consequence of self-construal activation. Eur. J. Soc. Psychol. 30, 799–811. doi: 10.1002/1099-0992(200011/12)30:6<799::AID-EJSP16>3.0.CO;2-2
	 Leila, C. I., Hadia, R., Tareq, O., H, M. E., M, N. F., J, S. H., et al. (2024). Use of nutrition facts panels and traffic light labelling and perceived healthiness of food: conjoint analysis and cross-sectional survey. Br. Food J. 126, 2229–2248. doi: 10.1108/BFJ-08-2023-0763
	 Liang, S., Lan, B., Li, R., Zhang, M., Chu, Y., and Li, L. (2024a). Effect of social exclusion on new products adoption. Int. J. Consum. Stud. 48:13046. doi: 10.1111/ijcs.13046
	 Liang, S., Li, R., Lan, B., Chu, Y., Zhang, M., and Li, L. (2024b). Untouchable them: the effect of chatbot gender on angry customers. J. Res. Interact. Mark. 18:61. doi: 10.1108/JRIM-02-2023-0061
	 Liu, C. H. (1997). Symbols: circles and spheres represent the same referents. Metaphor Symbol. 12, 135–147. doi: 10.1207/s15327868ms1202_3
	 Liu, S. Q., Bogicevic, V., and Mattila, A. S. (2018). Circular vs. angular servicescape: “shaping” customer response to a fast service encounter pace. J. Bus. Res. 89, 47–56. doi: 10.1016/j.jbusres.2018.04.007
	 Liu, C. H., and Kennedy, J. M. (1993). Symbolic forms and cognition. Psyke Logos 14, 441–456. doi: 10.7146/pl.v14i2.135876
	 Liu, M., and Wei, H. (2021). Angular or rounded? The effect of the shape of green brand logos on consumer perception. J. Clean. Prod. 279:123801. doi: 10.1016/j.jclepro.2020.123801
	 Lynch, J. G., and Zauberman, G. (2007). Construing consumer decision making. J. Consum. Psychol. 17, 107–112. doi: 10.1016/S1057-7408(07)70016-5
	 Maimaran, M., and Wheeler, S. C. (2008). Circles, squares, and choice: the effect of shape arrays on uniqueness and variety seeking. J. Mark. Res. 45, 731–740. doi: 10.1509/jmkr.45.6.731
	 Markus, H. R., and Kitayama, S. (1991). Culture and the self: implications for cognition, emotion, and motivation. Psychol. Rev. 98:224. doi: 10.1037/0033-295X.98.2.224
	 Mead, J. A., and Richerson, R. (2018). Package color saturation and food healthfulness perceptions. J. Bus. Res. 82, 10–18. doi: 10.1016/j.jbusres.2017.08.015
	 Miklavec, K., Hribar, M., Kušar, A., and Pravst, I. (2021). Heart images on food labels: A health claim or not? Food Secur. 10:643. doi: 10.3390/foods10030643 
	 Millan, E., and Reynolds, J. (2014). Self-construals, symbolic and hedonic preferences, and actual purchase behavior. J. Retail. Consum. Serv. 21, 550–560. doi: 10.1016/j.jretconser.2014.03.012
	 Mohr, G. S., Lichtenstein, D. R., and Janiszewski, C. (2012). The effect of marketer-suggested serving size on consumer responses: the unintended consequences of consumer attention to calorie information. J. Mark. 76, 59–75. doi: 10.1509/jm.10.0073
	 Mookerjee, S., Cornil, Y., and Hoegg, J. (2021). From waste to taste: how “ugly” labels can increase purchase of unattractive produce. J. Mark. 85, 62–77. doi: 10.1177/0022242920988656
	 Oyserman, D., Coon, H. M., and Kemmelmeier, M. (2002). Rethinking individualism and collectivism: evaluation of theoretical assumptions and meta-analyses. Psychol. Bull. 128, 3–72. doi: 10.1037/0033-2909.128.1.3
	 Pan, J., and Wu, K. (2024). A sequential mediation model for the effect of food safety consciousness on the intention to purchase organic food. Front. Sustain. Food Syst. 8:1402286. doi: 10.3389/fsufs.2024.1402286
	 Provencher, V., and Jacob, R. (2016). Impact of perceived healthiness of food on food choices and intake. Curr. Obes. Rep. 5, 65–71. doi: 10.1007/s13679-016-0192-0 
	 Provencher, V., Polivy, J., and Herman, C. P. (2009). Perceived healthiness of food. If it's healthy, you can eat more! Appetite 52, 340–344. doi: 10.1016/j.appet.2008.11.005 
	 Resano, H., Olaizola, A. M., and Dominguez-Torreiro, M. (2018). Exploring the influence of consumer characteristics on veal credence and experience guarantee purchasing motivators. Meat Sci. 141, 1–8. doi: 10.1016/j.meatsci.2018.03.001 
	 Rogers, E. M., Singhal, A., and Quinlan, M. M. (2014). Diffusions of innovations an integrated approach to communication theory and research. London: Routledge, 432–448.
	 Roininen, K., Lähteenmäki, L., and Tuorila, H. (1999). Quantification of consumer attitudes to health and hedonic characteristics of foods. Appetite 33, 71–88. doi: 10.1006/appe.1999.0232 
	 Romeo-Arroyo, E., Mora, M., Boronat, Ò., and Vázquez-Araújo, L. (2024). Age-related changes in sweetness perception: exploring the role of cross-modal interactions. J. Sens. Stud. 39:e12903. doi: 10.1111/joss.12903
	 Rompay, T. J., Pruyn, A. T., and Tieke, P. (2009). Symbolic meaning integration in design and its influence on product and brand evaluation. Int. J. Des. 3, 19–26. Available at: https://www.ijdesign.org/index.php/IJDesign/article/view/566/257 (Accessed June, 2024).
	 Salgado-Montejo, A., Alvarado, J. A., Velasco, C., Salgado, C. J., Hasse, K., and Spence, C. (2015). The sweetest thing: the influence of angularity, symmetry, and the number of elements on shape-valence and shape-taste matches. Front. Psychol. 6:1382. doi: 10.3389/fpsyg.2015.01382 
	 Schoonbrood, D., and Delarue, J. (2024). Do consumer perceptions of a product category relate to their sensory properties? A case study on energy bars with consumers of high and low familiarity. J. Sens. Stud. 39:e12899. doi: 10.1111/joss.12899
	 Shen, M., Shi, L., and Gao, Z. (2018). Beyond the food label itself: how does color affect attention to information on food labels and preference for food attributes? Food Qual. Prefer. 64, 47–55. doi: 10.1016/j.foodqual.2017.10.004
	 Simpson, B., White, K., Laran, J., Morwitz, V., and Shavitt, S. (2018). When public recognition for charitable giving backfires: the role of independent self-construal. J. Consum. Res. 44, 1257–1273. doi: 10.1093/jcr/ucx101
	 Singelis, T. M. (1994). The measurement of independent and interdependent self-construals. Personal. Soc. Psychol. Bull. 20, 580–591. doi: 10.1177/0146167294205014
	 Singelis, T. M., and Brown, W. J. (1995). Culture, self, and collectivist communication: linking culture to individual behavior. Hum. Commun. Res. 21, 354–389. doi: 10.1111/j.1468-2958.1995.tb00351.x 
	 Sousa, M. M. M. D., Carvalho, F. M., and Pereira, R. G. F. A. (2020). Colour and shape of design elements of the packaging labels influence consumer expectations and hedonic judgments of specialty coffee. Food Qual. Prefer. 83:103902. doi: 10.1016/j.foodqual.2020.103902
	 Spassova, G., and Lee, A. Y. (2013). Looking into the future: a match between self-view and temporal distance. J. Consum. Res. 40, 159–171. doi: 10.1086/669145
	 Spears, N., Ketron, S., and Cowan, K. (2016). The sweet taste of consistency in brand name sound & product/label shapes: investigating appetitive responses in a dessert context and obstacles that suppress. J. Brand Manag. 23, 439–456. doi: 10.1057/bm.2016.17
	 Spence, C. (2011). Crossmodal correspondences: A tutorial review. Atten. Percept. Psychophys. 73, 971–995. doi: 10.3758/s13414-010-0073-7 
	 Steinhauser, J., Janssen, M., and Hamm, U. (2019). Who buys products with nutrition and health claims? A purchase simulation with eye tracking on the influence of consumers’ nutrition knowledge and health motivation. Nutrients 11:199. doi: 10.3390/nu11092199 
	 Steptoe, A., Pollard, T. M., and Wardle, J. (1995). Development of a measure of the motives underlying the selection of food: the food choice questionnaire. Appetite 25, 267–284. doi: 10.1006/appe.1995.0061 
	 Stock, R. M., and Zacharias, N. A. (2013). Two sides of the same coin: how do different dimensions of product program innovativeness affect customer loyalty? J. Prod. Innov. Manag. 30, 516–532. doi: 10.1111/jpim.12006
	 Sütterlin, B., and Siegrist, M. (2015). Simply adding the word “fruit” makes sugar healthier: the misleading effect of symbolic information on the perceived healthiness of food. Appetite 95, 252–261. doi: 10.1016/j.appet.2015.07.011 
	 Sweeney, J. C., Soutar, G. N., and Johnson, L. W. (1999). The role of perceived risk in the quality - value relationship: a study in a retail environment. J. Retail 75, 77–105. doi: 10.1016/S0022-4359(99)80005-0
	 Temesi, Á., Bacsó, Á., Grunert, K. G., and Lakner, Z. (2019). Perceived correspondence of health effects as a new determinant influencing purchase intention for functional food. Nutrients 11:740. doi: 10.3390/nu11040740 
	 Teresa, S., Bonnie, B., and Yingjiao, X. (2006). Predicting purchase intention of a controversial luxury apparel product. J. Fash. Mark. Manag. 10, 405–419. doi: 10.1108/13612020610701947
	 Theo, L., Grohmann, B., Herrmann, A., Landwehr, J. R., and Van Tilburg, M. (2015). The effect of brand design on brand gender perceptions and brand preference. Eur. J. Mark. 49, 146–169. doi: 10.1108/EJM-08-2012-0456
	 Tyagi, P., Bansal, S., Sharma, A., Tiwary, U. S., and Varadwaj, P. K. (2024). Differences in olfactory functioning: the role of personality and gender. J. Sens. Stud. 39:e12907. doi: 10.1111/joss.12907
	 Vallen, B., Sridhar, K., Rubin, D., Ilyuk, V., Block, L. G., and Argo, J. J. (2019). Shape- and trait-congruency: using appearance-based cues as a basis for product recommendations. J. Consum. Psychol. 29, 271–284. doi: 10.1002/jcpy.1065
	 van Rompay, T. J. L., and Pruyn, A. T. H. (2011). When visual product features speak the same language: effects of shape-typeface congruence on brand perception and price expectations. J. Prod. Innov. Manag. 28, 599–610. doi: 10.1111/j.1540-5885.2011.00828.x
	 Verbeke, W., Rutsaert, P., Bonne, K., and Vermeir, I. (2013). Credence quality coordination and consumers' willingness-to-pay for certified halal labelled meat. Meat Sci. 95, 790–797. doi: 10.1016/j.meatsci.2013.04.042 
	 Wan, W., and Tao, J. (2023). The impact of food safety scandals on pork prices from consumer concern perspective: evidence from China. Front. Sust. Food Systems 7:1270705. doi: 10.3389/fsufs.2023.1270705
	 Wang, H., Fan, X., and Ouyang, J. (2017). Consumer self-construal, need of uniqueness and preference of brand logo shape. Acta Psychol. Sin. 49, 1113–1124. doi: 10.3724/SP.J.1041.2017.01113
	 Wang, J., Zhang, X., and Jiang, J. (2022). Healthy-angular, unhealthy-circular: effects of the fit between shapes and healthiness on consumer food preferences. J. Bus. Res. 139, 740–750. doi: 10.1016/j.jbusres.2021.10.012
	 Watson, S., Benson, T., Spence, M., Dean, M., and Woodside, J. (2020). The impact of nutrient and health claims on perceived healthiness and the amount of food eaten: an experimental breakfast study. Proc. Nutr. Soc. 79:E543. doi: 10.1017/S0029665120004929
	 Xuebing, D., Hong, L., Nannan, X., Junyun, L., and Zhi, Y. (2023). Short video marketing: what, when and how short-branded videos facilitate consumer engagement. Internet Res. 34, 1104–1128. doi: 10.1108/INTR-02-2022-0121
	 Zeneli, F., Ventura, V., and Frisio, D. G. (2024). Sustainable fresh strawberry consumption: environmental, genetically modified food, and climate concerns in Europe and North Africa. Front. Sust. Food Systems 8:1442074. doi: 10.3389/fsufs.2024.1442074
	 Zhang, Y., Feick, L., and Price, L. J. (2006). The impact of self-construal on aesthetic preference for angular versus rounded shapes. Personal. Soc. Psychol. Bull. 32, 794–805. doi: 10.1177/0146167206286626 
	 Zhang, Y., and Shrum, L. J. (2009). The influence of self-construal on impulsive consumption. J. Consum. Res. 35, 838–850. doi: 10.1086/593687
	 Zhu, R., and Argo, J. J. (2013). Exploring the impact of various shaped seating arrangements on persuasion. J. Consum. Res. 40, 336–349. doi: 10.1086/670392


Copyright
 © 2025 Liang, Zhou, Qin, Zhang, Li, Zhang, Li and Zhu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fsufs-09-1512655-g005.jpg





OPS/images/fsufs-09-1512655-g006.jpg
BLUEBERRIE

ESRit

Whnarns, gawmne, 252

s AT
BEFRIES:

SHOSI01268

s FEBK

rER: DRI

58 408

e U]

B FTRAFRROARLD

Bt RTRRNTSTHTHARRE
»

7 FIEN

85 057387661029

5B 1000260077

S AR EEARE
O 05714715078

R o ool com

—

FEEH: RHFEBRT
E M ES
wtail: 100%

8% o
Bramie e
o L

617,

I

551






OPS/images/fsufs-09-1512655-g003.jpg
BER
1000¢

R\EH: ¥ELERD
BR: IER, 2% (315 | Kl (8) | B8R, KAk,
SERE, RIS, A8 AR (LAUERE, E3F
RS, FEMEDRAGRARE. MMM, AT, MEZHM, BRI .
) LZS A RABRIG

S:: 6B/T 20981

ERPAERRAY, EX KFX AR
RS TFORBEREENE

RREHE: FHTERTRE, BREXEMN.






OPS/images/fsufs-09-1512655-g004.jpg





OPS/images/fsufs-09-1512655-g007.jpg
BLUEBERRIE

EER

Bk, gawenne. 940

e )

s GBI
18EFRTES:

ScgHI0268

sEp: FEE

BB QTR

50 R

R BATAR, AR
TR RRERG RS
Bt FTRRADBTHTHIARS:
®

P T
S5 05787661029
Ens:

05260077
B TR AR AR
R 071471507

e

FEEH TREBR
E #: B8

Bl 100%






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Angular vs. circular: the role of shapes on food packaging graphics in purchase intentions, perceived healthiness, and self-construal



		1 Introduction



		2 Literature review



		2.1 Food packaging



		2.2 Angular/circular shapes



		2.3 Perceived healthiness of food



		2.4 Self-construal



		2.5 The effect of SFPG on purchase intentions



		2.6 The moderating role of self-construal









		3 Materials and methods



		3.1 Experiment 1



		3.1.1 Experimental design and participants



		3.1.2 Experimental procedure



		3.1.3 Experimental results



		3.1.4 Experimental discussion









		3.2 Experiment 2



		3.2.1 Experimental design and participants



		3.2.2 Experimental procedure



		3.2.3 Experimental results



		3.2.4 Experimental discussion









		3.3 Experiment 3



		3.3.1 Experimental design and participants



		3.3.2 Experimental procedure



		3.3.3 Experimental results



		3.3.4 Experimental discussion















		4 Results



		5 Discussion



		5.1 Theoretical contributions



		5.2 Practical implications



		5.3 Limitations and directions for future research









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/fsufs-09-1512655-g001.jpg
Self-Construal

(independent vs. interdependent)

Label Shapes
(Angular vs. Circular)

Perceived Healthiness of
Food

Purchase
Intentions






OPS/images/fsufs-09-1512655-g002.jpg
ABEH: KELEAE

R 0ER, 2FH (15) KB (8) | BE, KAK,
SERIE, RGBS, A KRR (LSRR, 25
R FRBERSRARARE. WABE. HEEFC. MEZEM. AR .
AREME: 60K AN REORIFR

TIRES: GB/T 20981

HHRES: RNASARESY, X AT ARHSIR.
FERREHEGHEARA.

ARG, BRMERES.






OPS/images/cover.jpg
& frontiers | Frontiers in Sustainable Food Systems

Angular vs. circular: the role of
shapes on food packaging
graphics in purchase intentions,
perceived healthiness, and
self-construal












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
’ frontiers Frontiers in Sustainable Food Systems






