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Background: Sustainable food consumption addresses global environmental 
challenges and safeguards long-term public health. Understanding how 
sustainability awareness translates into dietary practices is particularly important 
among young populations.
Objective: This study examined the mediating role of sustainable dietary 
behavior in the relationship between sustainable consumption tendencies 
and sustainable food consumption behavior among sport sciences university 
students, using the Theory of Planned Behavior (TPB) as a partial framework.
Methods: A cross-sectional design was applied with 414 Erciyes University 
Faculty of Sport Sciences students. Data were collected through the Sustainable 
Consumption Scale, Sustainable Nutrition Behavior Scale, and Sustainable Food 
Consumption Behavior Scale. Mediation analysis was performed using PROCESS 
Macro Model 4 with 5,000 bootstrap samples to test indirect effects.
Results: Sustainable dietary behavior significantly mediated the association 
between sustainable consumption and sustainable food consumption behavior 
(indirect effect = 0.10, 95% CI [0.04, 0.15]). Sub-dimensions such as seasonal 
and local food choices and waste reduction are strongly linked with sustainable 
food consumption.
Conclusion: The findings suggest that fostering sustainable dietary behaviors 
is crucial for converting sustainability awareness into concrete dietary 
practices. University students constitute a key target group for public health 
and sustainability initiatives, and interventions should emphasize education, 
accessibility, and awareness to reinforce behavior-based change.
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1 Introduction

Sustainable nutrition is a critical approach that contributes to 
individual health and supports society’s long-term dietary and 
environmental well-being. Sustainable food consumption, 
characterized by a low environmental footprint, strengthens public 
health while helping to preserve natural resources (1). Within the 
university context, students of the Faculty of Sports Sciences play a 
central role in shaping an adult population that adopts healthy 
lifestyles and environmentally conscious behaviors. These students 
have the potential to serve as role models for society, not only 
through their personal lifestyles but also in their professional roles as 
physical education teachers, coaches, and health leaders. In particular, 
sports sciences students can play an important role in promoting 
healthy and sustainable dietary habits at individual and societal levels 
(2). Their knowledge of physical health and exercise allows them to 
better understand the connection between environmental 
sustainability and nutrition and convey this knowledge to others (3). 
Therefore, research focusing on this group can make a significant 
contribution to encouraging sustainable food consumption 
behaviors (4).

Research shows that university students exhibit strong 
synergy between environmental and health motivations in their 
sustainable food consumption behaviors (77). Specifically, 
students of the Faculty of Sports Sciences can contribute to 
societal health by promoting environmentally friendly food 
choices, which extend beyond individual benefits to positively 
influence broader community eating patterns (5).

From a societal perspective, the sustainable eating habits of these 
students can model environmentally conscious behaviors, thereby 
helping to reduce the ecological pressures on food systems and 
supporting public policy initiatives aimed at sustainability (6).

1.1 Sustainable consumption

Sustainable consumption seeks to preserve natural resources 
and maintain ecosystem health by integrating environmental, 
economic, and social dimensions (7). University students are key 
actors in fostering sustainable consumption behaviors, as they 
represent both future professionals and influential members of 
society (7).

For sport sciences students, sustainability awareness carries 
particular importance, given their roles in promoting health, physical 
activity, and environmental responsibility. Research shows strong links 
between sustainability consciousness and environmental behaviors 
among these students, though demographic differences may influence 
such behaviors (8). Furthermore, sustainability education within 
physical education remains conceptually present but practically 
limited, highlighting the need for stronger integration into 
curricula (9).

This study therefore examines sustainable consumption and 
environmental behaviors among sport sciences students, 
emphasizing the necessity of embedding sustainability more 
effectively in higher education. For Sport Sciences students, this 
concept can be defined as the conscious consumption of high-
protein foods, choosing options that reduce environmental 

impacts, and adopting behaviors that balance performance with 
environmental sustainability.

1.2 Sustainable nutrition consumption

Sustainable food consumption refers to conscious consumption 
behaviors that aim to reduce environmental impacts, including 
processes such as food production, processing, transportation, 
management and waste (77). The inclusion of high-nutrient foods in a 
low-carbon or environmentally friendly diet can be  achieved by 
replacing animal-based proteins such as red meat, poultry, and eggs, 
which are associated with high greenhouse gas emissions, with plant-
based sources. Research indicates that animal-sourced foods have 
nearly twice the carbon footprint compared to plant-based proteins 
(10). Global modeling studies further demonstrate that shifting from 
red meat to plant-based sources such as legumes, soy products, nuts, 
and whole grains can substantially reduce the climate impacts of diets 
(11). Nevertheless, careful planning for protein quality as well as critical 
micronutrients such as vitamin B12, iron, and zinc is essential to ensure 
the nutritional adequacy of plant-based dietary patterns (12). 
Sustainable nutrition includes dietary approaches that meet individual 
nutritional requirements while minimizing environmental impacts and 
establishing a balance between nutrition and planetary health. In 
contrast, sustainable food consumption refers to a holistic approach 
that considers environmental and social sustainability at every stage of 
the food system, from production to consumption and waste 
management (13). Scarborough et al. (14) report that the environmental 
impact of animal-based meat consumption is significantly higher 
compared to plant-based diets. In their study, which analyzed a sample 
of 55,504 individuals, diets containing meat and dairy products were 
shown to have substantially higher greenhouse gas emissions than 
vegan and vegetarian diets. For example, meat-heavy diets produced 
approximately 75% more greenhouse gas emissions compared to vegan 
diets. These findings underscore that the production of animal-based 
foods has a considerably greater environmental impact than plant-
based alternatives, highlighting the importance of choosing plant-
based options for environmental sustainability. These findings highlight 
that substituting animal proteins with legumes, soy products, nuts, and 
whole grains is critical for reducing dietary greenhouse gas emissions 
and supporting environmental sustainability.

1.3 Sustainable food consumption behavior

Sustainable nutrition is the adoption of dietary habits that are 
culturally acceptable, accessible and economically viable, while protecting 
individuals’ health and minimizing environmental impacts (15). Due to 
their performance-oriented training, Sport Sciences students often prefer 
high-protein foods mostly from animal sources. However, these 
preferences may contribute to environmental problems such as carbon 
and water footprints and greenhouse gas emissions. Research indicates 
that university students participating in sustainable nutrition education 
show improvements in diet quality and significant reductions in carbon 
and water footprints (13, 16). Moreover, when athletes adopt healthy and 
environmentally responsible consumption behaviors, they can be role 
models for sustainability at both individual and societal levels (16).
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1.4 High protein intake and rice 
consumption: environmental impacts

Sustainable food consumption is critical in addressing global 
environmental challenges and safeguarding public health (4, 77). 
Today, as urgent issues such as climate change and environmental 
degradation emerge, individuals’ food choices significantly impact 
mitigating these problems (17). Climate change is an environmental 
threat and a critical issue for human health and food security. Recent 
studies have highlighted the impact of our dietary habits on climate 
change and emphasized the importance of sustainable food systems. 
For instance, a study published in 2024 demonstrated that the 
EAT-Lancet Planetary Health Diet model could reduce global annual 
diet-related greenhouse gas emissions by 17% (11). This reduction is 
achieved by shifting from red meat to legumes and nuts. Similarly, a 
2025 study revealed a strong relationship between sustainable food 
literacy and organic food consumption, showing that climate change 
awareness and concern influence these behaviors (18). These findings 
underscore the importance of understanding the effects of dietary 
habits on climate change and highlight the urgency of transitioning to 
sustainable food systems. In this context, university students are 
considered critical for sustainability interventions due to their 
environmental awareness and potential future leadership roles (19, 
78). Moreover, rice has a high water footprint, requiring on average 
over 1,300 m3 of water per ton produced, placing heavy pressure on 
freshwater resources (20). These impacts highlight rice as one of global 
food systems’ most environmentally demanding staple crops. 
Therefore, in the context of both high protein and rice consumption, 
Sport Sciences students can adopt more balanced and sustainable 
dietary strategies to minimize environmental impacts.

1.5 The present study

The theoretical basis of this research is structured with the partial 
use of the Theory of Planned Behavior (TPT), which explains the 
formation of individual behaviors. According to TPB, developed by 
Ajzen (21), the likelihood that an individual will perform a particular 
behavior is explained through behavioral intention, which is shaped 
by the individual’s attitude toward the behavior, perceived social 
norms, and perceived behavioral control. Behavioral intention is 
considered the strongest predictor of actual behavior (21, 22).

The Sustainable Consumption Scale used in this study 
encompasses individuals’ attitudes, value orientations, and awareness 
levels related to environmental sustainability. It is directly associated 
with the “attitude” component of the Theory of Planned Behavior 
(TPB). Nutrition behavior, which reflects how these attitudes are 
manifested in daily life, is positioned within the TPB framework as an 
intermediate behavior representing the translation of intention into 
practice. On the other hand, sustainable food consumption behavior 
constitutes the final link in this chain, representing the concrete 
behavioral outcome through which individuals transform their 
sustainability attitudes into observable actions.

This framework examined the indirect effect of sustainable 
consumption behavior on sustainable food consumption through 
sustainable nutrition behavior. The mediation model was designed to 
test both the attitude–behavior relationship proposed by the Theory 
of Planned Behavior (TPB) and the transitional effect between related 

behaviors. Such behavioral transitions, particularly in value-driven 
domains like sustainability, can occur through interconnected clusters 
of reinforcing habits (23).

This study addresses a relatively underexplored relationship 
within the sustainability literature. In existing research, sustainable 
consumption and sustainable food consumption are often treated as 
separate domains, and the interaction between these two concepts has 
only been indirectly addressed in a limited number of studies (24–26). 
Studies on sustainable consumption behavior typically examine 
individuals’ general consumption tendencies based on environmental 
values, attitudes, and concerns (27, 28). These studies particularly 
highlight generational differences, the impact of lifestyle choices on 
perceptions of sustainability, and value-based motivations (26, 27).

On the other hand, the literature on sustainable food consumption 
primarily focuses on issues such as the preference for foods with low 
environmental impact, the reduction of food waste, the support of 
local production systems, and plant-based diets (23, 29). In this 
context, consumers’ trust in short supply chains and their attitudes 
toward sustainable agricultural practices significantly influence their 
purchasing behaviors (30). Moreover, scale development studies aimed 
at measuring sustainability orientations among young consumers have 
contributed to the methodological advancement of this field (24).

However, the current literature still lacks a comprehensive 
theoretical framework explaining how individuals’ nutrition behaviors 
shape the relationship between sustainable and unsustainable food 
consumption. Clarifying the interaction among these three constructs 
is essential for developing a holistic understanding of individuals’ 
sustainability orientations. In this regard, the main objective of this 
study is to propose a comprehensive theoretical model that addresses 
this gap by examining the mediating and moderating roles of 
individual nutrition behavior in the relationship between sustainable 
consumption and sustainable food consumption.

The university period is critical in developing healthy eating 
habits and attitudes (31). For students in the field of sports 
sciences, this period lays the foundation for their nutrition 
behaviors and the lifestyles they will embody as future professional 
role models. Upon graduation, these students are likely to take on 
influential positions such as coaches, physical education teachers, 
or sports managers, in which they can significantly impact the 
lifestyles of others. Therefore, their nutrition attitudes and 
behaviors are important for their health and the future guidance 
roles they will assume.

University students’ food choices are influenced by various 
multidimensional factors such as time, convenience, cost, taste, health 
considerations, and the physical and social environment (32, 33). As 
young adults, university students are regarded as a key target group in 
sustainability research because they are both today’s consumers and 
tomorrow’s decision-makers (34). However, existing studies indicate 
that although university students tend to have relatively high 
knowledge about sustainability, they often fail to translate it into 
attitudes and behaviors (35).

This study aims to shed light on how sustainable dietary behaviors 
facilitate the translation of environmental awareness into action by 
highlighting the role of sustainable eating behavior in promoting 
sustainable food consumption (17, 78). Specifically, examining the 
mediating role of sustainable food behavior within the TPB framework 
offers an important contribution to the existing literature (19). 
Understanding sports science students’ sustainable nutrition behaviors 
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will provide valuable insights for individual health and environmental 
sustainability (2, 3).

For this reason, nutrition behavior may significantly mediate the 
relationship between university students’ sustainable consumption 
tendencies and their sustainable food consumption. This study aims 
to examine the relationship between university students’ sustainable 
consumption tendencies and sustainable food consumption, and to 
investigate the potential mediating role of nutrition behavior in this 
relationship. Within this scope, the research question is defined 
as follows:

Does nutrition behavior mediate the relationship between 
sustainable consumption tendencies and sustainable food 
consumption among university students?

Accordingly, the following hypotheses will be tested:
Within the scope of this study, the mediating role of sustainable 

nutrition behavior in the relationship between sustainable consumption 
tendencies and sustainable food consumption behavior is examined. In 
line with the hypotheses developed, alongside the null hypothesis (H0) 
suggesting that sustainable nutrition behavior does not mediate this 
relationship, it is proposed that sustainable consumption has a 
significant and positive effect on sustainable food consumption behavior 
(H1). Furthermore, it is hypothesized that sustainable consumption 
positively influences sustainable nutrition behavior (H1.1), that 
sustainable nutrition behavior positively affects sustainable food 
consumption behavior (H1.2), and that sustainable nutrition behavior 
plays a significant mediating role in the relationship between sustainable 
consumption and sustainable food consumption behavior (H1.3). In 
addition, it is assumed that the sub-dimensions of sustainable nutrition 
behavior have determining effects on sustainable food consumption 
behavior (H2). Specifically, food preference behavior (H2.1), food waste 
reduction behavior (H2.2), seasonal and local nutrition behavior (H2.3), 
and food purchasing behavior (H2.4) are hypothesized to have 
significant and positive effects on sustainable food consumption behavior.

1.6 Theoretical framework and mediation 
pathway

This study, grounded in the Theory of Planned Behavior (21, 22) 
and supported by behavioral spillover theory (36), explains how 
sustainable consumption attitudes are translated into sustainable 
food consumption through the mediating role of sustainable 
nutrition behavior. While TPB emphasizes the role of attitudes, 
norms, and perceived control, research highlights an attitude-
behavior gap in sustainability (1, 37). Sustainable nutrition behaviors 
such as preferring local foods, reducing waste, and limiting 
processed products (38) act as domain-specific mechanisms that 
bridge general sustainability orientations (39) with concrete food 
practices. Prior studies show that such behaviors reinforce 
pro-environmental values and facilitate consistent daily decisions 

(40, 41), strengthening sustainability-oriented self-perceptions (23, 
42). The hypothesized model proposes partial mediation, where 
sustainable consumption affects food consumption both directly and 
indirectly through nutrition behavior, addressing a gap in the 
literature on how sustainability values become tangible dietary 
practices (24, 25). Sustainable food consumption behaviors are of 
great importance in reducing environmental impacts and improving 
public health (17). However, the mechanisms through which 
individuals’ attitudes toward sustainable consumption translate into 
actual behavior are not yet fully understood (43). To address this 
gap, sustainable eating behavior has been examined within Ajzen’s 
Theory of Planned Behavior (TPB) as a mediator between sustainable 
consumption tendencies and sustainable food consumption 
behaviors (19, 44). This approach allows for a better understanding 
of how environmental attitudes are transformed into actual 
behavior (4).

2 Materials and methods

2.1 Research design

This study was conducted using a cross-sectional research design 
on Sustainable Nutrition and Consumption. Mediation is statistical, 
causality cannot be established. Cross-sectional research is a type of 
observational research that collects data from a group of individuals 
at a specific time and analyzes their current conditions. Such studies 
are typically used to determine the prevalence of diseases, examine 
their relationship with sociodemographic factors, and assess the 
distribution of health problems in society (45).

2.2 Research method

This study employed a convenience sampling method to 
determine the sample group. This non-probability sampling technique 
allows researchers to select participants who are easily accessible (46).

2.3 Research model

The conceptual models of the study are illustrated in Figures 1–3.

2.4 A priori sample size estimation using 
Monte Carlo simulation

Monte Carlo analysis was used to assess the power, it does not 
prove the robustness of the model. An a priori power analysis was 
conducted using a Monte Carlo simulation approach to determine the 

FIGURE 1

The effect of sustainable consumption on sustainable food consumption behavior.
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minimum sample size required for detecting a small effect size 
(f2 = 0.05) in a multiple linear regression model. According to Cohen 
(47), f2 values of 0.02, 0.15, and 0.35 correspond to small, medium, and 
large effect sizes, respectively. The current analysis targeted the small 
effect size threshold to ensure sufficient sensitivity for detecting 
modest relationships between predictors and the dependent variable.

2.4.1 Simulation parameters and rationale
A Monte Carlo simulation was conducted to determine the 

minimum sample size required to detect a small effect size in a 
multiple regression model.

2.4.1.1 Simulation parameters

	•	 Effect size: f2 = 0.05 (small effect)
	•	 Number of predictors: 3
	•	 Significance level: α = 0.05 (two-tailed)
	•	 Desired statistical power: 1 − β = 0.95
	•	 Replications per N: 500 (with confirmatory runs at 2,000)
	•	 N search range: 100 to 600 (step = 10)

2.4.1.2 Mapping from effect size to R2

The effect size was converted using R2 = f2/(1 + f2) ≈ 0.0476.

FIGURE 2

The mediation effect model of sustainable nutrition behavior.

FIGURE 3

The mediation effect model of sustainable nutrition behavior’s sub-dimensions.
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2.4.1.3 Data-generating process
For each candidate N, three predictor variables were sampled 

from a standard normal distribution X ~ N(0,1). Coefficients were 
scaled so that the resulting model achieved the target R2. Outcomes 
were generated as a linear combination of predictors plus Gaussian 
error to preserve R2. Ordinary least squares (OLS) was then fit, and the 
overall model F-test was evaluated with degrees of freedom df₁ = 3 
and df₂ = N − 4. Estimated power at each N was the proportion of 
replications with p < 0.05.

2.4.2 Simulation results
Across the N grid, estimated power reached the target 0.95 at 

approximately N ≈ 360. Thus, N = 360 is the minimum sample size 
(rounded to the nearest decile) required to achieve 95% power for 
detecting a small overall effect (f2 = 0.05) with three predictors at 
α = 0.05. The results are shown in Figure 4.

The achieved sample size (N = 414) exceeds the Monte Carlo–
derived minimum (N ≈ 360), indicating that the study is well 
powered to detect small effects, assuming model assumptions 
are met.

These results align with the methodological standards proposed 
by Cohen (47), who emphasized the importance of matching sample 
size to the smallest effect of theoretical interest, and with Green (48) 
regression-specific guidelines, which recommend that sample size 
planning in multiple regression should be based on formal power 
analysis rather than heuristic rules. Monte Carlo simulation provides 
a flexible, data-driven approach that accommodates non-analytic 
complexities, enabling precise determination of sample size 
requirements (49, 50).

2.4.3 Implications for the present study
Given that the achieved sample size in the present study (N = 414) 

exceeds the Monte Carlo–determined minimum (N = 360), the 
regression analyses are well powered to detect minor effects. This 
reinforces the reliability of the statistical conclusions drawn from the 
model testing, provided that model assumptions are met (51).

The inclusion criteria for participation in the study were as follows:
Being enrolled as an undergraduate student at a Faculty of Sport 

Sciences in Türkiye,
Being over the age of 18.
To participate in the research voluntarily.

2.5 Sample description

The study population comprises undergraduate students in the 
Faculties of Sport Sciences at universities across Türkiye. The study 
sample consists of 414 students who voluntarily agreed to participate 
in the research during the 2024–2025 academic year. These participants 
were selected from an estimated 26,000 undergraduate students 
studying in the Faculties of Sport Sciences throughout the country. 
Close sampling is a sampling method in which the researcher selects 
a sample from individuals who are easily accessible. This method is 
often preferred due to time, cost, or access constraints. However, 
generalizations are limited because the selected sample is unlikely to 
represent the entire population (45). Participants completed the survey 
instrument individually under supervision. This study was planned as 
of January 2025, received ethical committee approval on May 28, 2025, 
the data collection process was carried out between May 28, 2025, and 

FIGURE 4

Monte Carlo estimated power curve for multiple regression with f2 = 0.05, 3 predictors, α = 0.05.
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June 30, 2025, and the research was completed on August 15, 2025. 
Students from the Faculty of Sports Sciences at Erciyes University were 
included in the study in accordance with the close sampling method. 
Power analysis results confirmed that the sample size was adequate for 
the statistical analyses planned in the study.

2.6 Data collection process

During the data collection process, a questionnaire developed by 
the researcher was distributed to the participants in printed (paper) 
form via face-to-face administration. The survey was conducted in 
classrooms, and students completed the forms voluntarily. Throughout 
the research process, ethical principles were followed, and informed 
consent forms were obtained from all participants.

2.7 Data collection tools

The study used the Demographic Information Form, Sustainable 
Consumption Scale, Sustainable Nutrition Behavior Scale, and 
Sustainable Food Consumption Behavior Scale as measurement tools. 
In this study, sustainable dietary behaviors were assessed using two 
complementary scales. The Sustainable Nutrition Behavior Scale 
measures specific dietary behaviors such as reducing food waste, 
choosing seasonal and local foods, and making environmentally 
responsible purchases. The Sustainable Food Consumption Behavior 
Scale assesses broader consumption preferences and habitual dietary 
patterns. Using both scales allows for a comprehensive assessment of 
dietary behavior, from concrete actions to general trends. This 
approach is particularly important for physical education and sport 
science students, as dietary habits influence personal health, athletic 
performance, and the potential impact of others’ sustainable 
dietary behaviors.

2.7.1 Demographic information form
The Demographic Information Form consists of 5 questions to 

collect data on participants’ gender, age, department, employment 
status, and monthly income. The demographic information obtained 
was used solely for scientific purposes to describe the characteristics 
of the study population.

2.7.2 Sustainable consumption scale
In this study, the Sustainable Consumption Scale, initially 

developed by Quoquab and Mohammad (39) and adapted into 
Turkish by Akgün and Kortunay (52), was utilized as a data collection 
instrument. The scale aims to measure individuals’ tendencies toward 
sustainable consumption and consists of three sub-dimensions:

	•	 Cognitive Sustainable Consumption (7 items),
	•	 Behavioral Sustainable Consumption (6 items),
	•	 Affective Sustainable Consumption (3 items).

The scale comprises 16 items in total and is rated using a 5-point 
Likert scale (1 = Strongly Disagree, 5 = Strongly Agree). The validity 
and reliability study of the Turkish version was conducted on 485 
university students. Exploratory factor analysis revealed a three-
factor structure explaining 58.12% of the total variance. 

Confirmatory factor analysis confirmed the structural validity of the 
model (CFI = 0.91, GFI = 0.92, RMSEA = 0.07). The internal 
consistency coefficient (Cronbach’s alpha) of the overall scale was 
found to be 0.87, with sub-dimensions ranging between 0.78 and 
0.85. These findings indicate that the scale is a valid and reliable 
measurement tool.

2.7.3 Sustainable nutrition behavior scale
The Sustainable Nutrition Behavior Scale, developed by Garipoğlu 

et al. (38), is a valuable instrument designed to measure sustainable 
nutrition behaviors among adults aged 18 to 65. The scale includes 29 
items and four sub-dimensions, rated on a 5-point Likert scale 
(1 = Never, 5 = Always). The sub-dimensions are:

	•	 Food Preference (Items 1–6),
	•	 Reduction of Food Waste (Items 7–15),
	•	 Seasonal and Local Nutrition (Items 16–23),
	•	 Food Purchasing Behavior (Items 24–29).

All items are positively worded. The total score ranges from 29 to 
145, with higher scores indicating more sustainable nutritional 
behaviors. Sub-dimension scores are calculated by dividing the total 
points obtained in each sub-dimension by the number of items in that 
dimension. The scale demonstrated high reliability, with a Cronbach’s 
alpha of 0.92 and a test–retest reliability coefficient of 0.96. The total 
variance explained by the four factors was 77.03%, and the difference 
between the upper and lower 27% groups was statistically significant 
at the p < 0.05 level. The factor structure was confirmed through 
confirmatory factor analysis. The scale has strong construct validity 
and reliability with an explained variance above 60% and a Cronbach’s 
alpha exceeding 0.80 (38).

2.7.4 Sustainable food consumption behavior 
scale

The Sustainable Food Consumption Behavior Scale (SFCBS), 
developed by Geiger et al. (42) and adapted into Turkish by Buket 
Özen (53), was used to evaluate sustainable consumption behaviors. 
While the original scale consisted of 17 items, the confirmatory factor 
analysis resulted in a valid and reliable 11-item form with two 
sub-dimensions:

	•	 Purchasing Preferences (5 items),
	•	 Dietary Preferences (6 items).

The first part of the scale is evaluated in the range of 0–6 points, 
“0 = Never” and “6 = Always”; the second part is evaluated in the 
range of 0–6 points, “0 = Never” and “6 = Every day.” The fit indices 
obtained from confirmatory factor analysis (χ2/df = 3.75, 
RMSEA = 0.10, CFI = 0.96, TLI = 0.95) indicated that the model had 
an acceptable level of construct validity. Internal consistency reliability, 
assessed via Cronbach’s alpha, was α = 0.69 for the purchasing 
preferences subscale, α = 0.81 for dietary preferences, and α = 0.89 for 
the overall scale, indicating high reliability. Additionally, intra-class 
correlation coefficients (ICC) from test–retest analysis were: 
Purchasing Preferences = 0.88, Dietary Preferences = 0.86, Total 
Scale = 0.89,

Confirming the scale’s consistency over time. The research model 
is presented in Figure 1.
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2.8 Data analysis

The statistical analysis of the data used in the study was carried 
out through the SPSS v22 package program. In order to determine 
whether the data were normally distributed, it was checked whether 
the skewness and kurtosis values were within the ±2 value range (54). 
As a result of the tests, it was seen that the data showed normal 
distribution and were found to be suitable for parametric tests. The 
VIF values of all independent variables were found to be between 1.2 
and 2.1, and no multicollinearity problem was observed. The 
distribution of standardized residuals appears normal and 
homogeneous. Cook’s Distance values were found in the range of 
0.03–0.18, which shows that outlier observations do not have an effect 
on the model. Confirmatory factor analysis of the scales was 
performed using the Jamovi 2.6.2.0 package program. Accordingly the 
Pearson Correlation analysis was used to determine the correlations 
between the variables. The Fisher Z transformation test was applied to 
compare these relationships. Regression analysis was used to 
determine the effect of sustainable consumption on sustainable food 
consumption behavior. A regression analysis of the indirect effect 
approach based on the Bootstrap method through the PROCESS v3.5 
macro was used to determine the mediating effect of sustainable 
nutrition behavior in the relationship between sustainable 
consumption and sustainable food consumption behavior. PROCESS 
Macro Model Option 4, developed by Hayes (55), was used to examine 
the mediating effect. While conducting this analysis, the 5,000 
resampling option was selected in the Bootstrap method. The 95% 
confidence interval values obtained in this method are required not to 
include zero (0) values (55).

3 Results

When Table  1 is examined, it includes the distribution of 
demographic characteristics of the participants (gender, age, 
department, working status, monthly income).

Table 2 shows that the mean Sustainable Consumption value of 
the participants in the study was 66.90 ± 9.40, their mean Sustainable 
Food Consumption Behavior value was 42.63 ± 11.03, and their mean 
Sustainable Nutrition Behavior value was 104.21 ± 19.75.

When the mean values of Sustainable Nutrition Behavior Scale’s 
sub-dimensions are examined, mean values for the Food Preference 
are 20.49 ± 4.85, for the Reduction of Food Waste are 32.91 ± 6.54, for 
the Seasonal and Local Nutrition are 29.43 ± 5.99, and for the Food 
Purchasing Behavior are 21.38 ± 5.05.

Cronbach’s Alpha values indicate that the internal consistency 
coefficient for the Sustainable Consumption Scale is 0.94, for the 
Sustainable Food Consumption Behavior Scale is 0.86, and for the 
Sustainable Nutrition Behavior Scale is 0.95. When The Cronbach’s 
Alpha values of Sustainable Nutrition Behavior Scale’s 
sub-dimensions are examined, Cronbach’s Alpha values indicate 
that the internal consistency coefficient for the Food Preference is 
0.86, for the Reduction of Food Waste is 0.88, for the Seasonal and 
Local Nutrition is 0.89, and for the Food Purchasing Behavior is 
0.87. These values demonstrate that the data provided by the 
participants on these scales exhibit an acceptable level of 
internal consistency.

Table 3 presents the model fit indices for the Confirmatory Factor 
Analysis (CFA) of three scales: the Sustainable Consumption Scale 
and the Sustainable Food Consumption Behavior Scale, which 
demonstrated strong fit to the data. For both scales, the χ2/df values 
were below 3, CFI and TLI values exceeded 0.95, RMSEA values were 
close to 0.05, and SRMR values remained below 0.05. The Sustainable 
Nutrition Behavior Scale also showed an acceptable level of fit, with 
χ2/df = 2.40, CFI = 0.95, TLI = 0.94, RMSEA = 0.055, and 
SRMR = 0.041. Exploratory Factor Analysis results are provided in 
Appendix A. Intra-scale correlation analyses for the sub-dimensions 
of the scales are given in Appendix B.

Table 4 shows the appearance table for the scale sub-dimensions. 
Fisher’s Z transformations for correlations between scales were 
calculated as follows:

Sustainable consumption has weak positive relationships with 
both sustainable food consumption behavior (p  < 0.001) and 
sustainable nutrition behavior (p < 0.001), whereas the association 
between sustainable food consumption behavior and sustainable 
nutrition behavior is stronger (p < 0.001). When examining the 
sub-dimensions of the Sustainable Nutrition Behavior Scale, each 
sub-dimension shows weak positive correlations with sustainable 
consumption (p < 0.001) but moderate positive correlations with 
sustainable food consumption behavior (p  < 0.001). Overall, 
these results suggest that sustainable nutrition practices 
are more closely linked to food consumption behaviors than to 
general consumption tendencies, highlighting the stronger 
influence of dietary choices compared to broader 
consumption patterns.

TABLE 1  Descriptive statistics of the participants.

Variables Groups Frequency Percentage (%)

Gender
Female 180 43.5

Male 234 56.5

Age

18–20 169 40.8

21–23 180 43.5

24 and above 65 15.7

Department

Physical 

education 

teacher

104 25.1

Coaching 

education
109 26.3

Sport 

management
134 32.4

Recreation 

expertise
67 16.2

Working status
Yes 192 46.4

No 222 53.6

Monthly 

income

0–5,000 149 36.0

5,001–10,000 96 23.2

10,001–15,000 74 17.9

15,001 and 

above
95 22.9
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Table 5 shows that the R value in both models is 0.516. Yielding 
the same result. With an R2 value of 0.266. The model explains 26.6% 
of the dependent variable. The adjusted R2 value is 0.263. Indicating a 
moderate level of explanatory power. Furthermore, the Std. Error is 
0.861 remaining the same in both models.

Table  6 shows that the model is generally significant 
[F(2.411) = 74.622. p < 0.001].

Table  7 shows the analysis results. The sustainable nutrition 
behavior variable significantly and strongly predicts sustainable food 
consumption behavior (B = 0.739, β = 0.502, p < 0.001). On the other 
hand, the sustainable consumption variable was not found to 

be  significant (p = 0.146). The explanatory power of the model is 
moderate (R2  = 0.266). These results indicate that individuals’ 
sustainable nutrition behavior is the strongest predictor of sustainable 
food consumption behavior.

Table  8 sustainable consumption significantly and positively 
predicts sustainable food consumption behavior (β = 0.21, t = 3.69, 
p  < 0.001), indicating that higher engagement in sustainable 
consumption is associated with higher levels of sustainable food 
consumption behavior. The model explains 3% of the variance in the 
dependent variable (R = 0.18, R2 = 0.03) and is statistically significant 
overall [F(1, N − 2) = 13.64, p  < 0.001]. The Effect of Sustainable 

TABLE 2  Descriptive statistics and reliability analysis results of the scales.

Scales Min Max X SD Cronbach’s alpha

Sustainable consumption 40.00 80.00 66.90 9.40 0.94

Sustainable food 

consumption behavior

11.00 66.00
42.63 11.03 0.86

Sustainable nutrition 

behavior

49.00 145.00
104.21 19.75 0.95

Sustainable nutrition 

behavior

Food preference 6.00 30.00 20.49 4.85 0.86

Reduction of food waste 13.00 45.00 32.91 6.54 0.88

Seasonal and local 

nutrition

8.00 40.00
29.43 5.99 0.89

Food purchasing 

behavior

6.00 30.00
21.38 5.05 0.87

N = 414.

TABLE 3  Fit indices of scales.

Scale χ2/df CFI TLI RMSEA SRMR

Sustainable consumption scale 2.15 0.97 0.96 0.052 0.032

Sustainable nutrition behavior scale 2.40 0.95 0.94 0.055 0.041

Sustainable food consumption 

behavior scale
1.98 0.97 0.96 0.048 0.028

TABLE 4  Pearson correlation coefficients for the correlations between the variables.

Scales 1 2 3 4 5 6 7

Sustainable 

consumption
–

Sustainable food 

consumption 

behavior

0.18** –

Sustainable nutrition 

behavior
0.16** 0.51** –

Sustainable 

nutrition behavior

Food preference 0.13** 0.40** 0.85** –

Reduction of food 

waste
0.14** 0.42** 0.88** 0.65** –

Seasonal and local 

nutrition
0.16** 0.48** 0.91** 0.71** 0.71** –

Food purchasing 

behavior
0.13** 0.52** 0.88** 0.67** 0.70** 0.76** –

N = 414, **p < 001.
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Consumption on Sustainable Food Consumption Behavior is shown 
in Figure 5.

Table 9 Mediation of Sustainable Nutrition Behavior (SNB) in the 
link between Sustainable Consumption (SC) and Sustainable Food 
Consumption Behavior (SFCB).

Mediator model (Path a): SNB regressed on SC was significant 
(a = 0.34, SE = 0.10, t = 3.34, p < 0.01), explaining 3% of the variance 
(R2 = 0.03), F(1, 412) = 11.16, p < 0.01.

Outcome model (Paths b and c′): SFCB regressed on SNB and SC 
was significant (R2 = 0.28), F(2, 411) = 76.79, p < 0.01. SNB strongly 
predicted SFCB (b = 0.28, SE = 0.02, t = 11.64, p < 0.001). The direct 
effect of SC on SFCB remained positive but reduced when SNB was 
included (c′ = 0.12, SE = 0.05, t = 2.31, p < 0.05).

The bootstrapped analysis indicated a significant indirect effect of 
sustainable consumption on sustainable food consumption behavior 
through sustainable nutrition behavior (a × b = 0.10, 95% BCa CI 
[0.04, 0.15], 5,000 resamples), with the confidence interval not 
crossing zero, suggesting partial mediation. The findings indicate that 
partial mediation has a moderate effect. This indicates that sustainable 
consumption tendencies influence sustainable food consumption 
behavior directly and indirectly via sustainable nutrition.

When the Figure  6, the mediation effect of the Sustainable 
Nutrition Behavior is examined, the findings show that the indirect 
effect of the Sustainable Consumption on Sustainable Food 
Consumption Behavior is significant, thus the Sustainable Nutrition 

Behavior mediates the relationship between the two variables 
(b = 0.10, % 95 BCA CI [0.04, 0.15]). As a matter of fact, as a result of 
the bootstrap analysis, it was determined that the corrected bias and 
accelerated confidence interval values (BCA CI) do not cover the 
value of zero (0) (55). The model related to the sub-dimensions of 
Sustainable Food Consumption Behavior is presented in Figure 7.

Table 10 shows that the model was found to be significant overall, 
F(5, 408) = 7.62, p < 0.001, and the variables explained 8.5% of the 
total variance in the dependent variable (R2 = 0.085). The independent 
variable (Sustainable Consumption) positively and significantly 
predicted the dependent variable (b  = 0.198, p  < 0.01). When the 
covariates were examined, only the age variable had a significant effect 
(b = 2.86, p < 0.001). However, the variables of gender, grade, and 
department did not show a significant effect on the dependent variable.

4 Discussion

In this study conducted with students of Erciyes University 
Faculty of Sports Sciences, the effects of sustainable consumption on 
sustainable food consumption behavior were examined, especially 
within the framework of the mediating role of sustainable nutritional 
behavior, and the findings are stated in this section. Higher levels of 
sustainable consumption were observed to be  associated with 
individuals’ sustainable food consumption behaviors. This finding 
aligns with the scale developed by Quoquab and Mohammad (39), 
which conceptualizes sustainable consumption through cognitive, 
affective, and behavioral dimensions. Awareness and positive attitudes 
are reflected at the behavioral level.

A weak but positive relationship was found between sustainable 
consumption and sustainable food consumption (r = 0.18, p < 0.001). 
Similarly, a weak yet significant correlation was observed between 
sustainable consumption and sustainable nutrition behavior (r = 0.16, 
p  < 0.001). These findings indicate that individuals with higher 
awareness of sustainable consumption tend to adopt environmentally 
friendly dietary habits and general consumption behaviors.

A moderate and positive relationship was observed between 
sustainable nutrition behavior and sustainable food consumption 
(r = 0.51, p < 0.001). This suggests that sustainable dietary habits are 
associated with sustainable food choices (38, 40). Analyses of the 
sub-dimensions of sustainable nutrition behavior showed that each 
dimension was associated with sustainable food consumption. In 
particular, a tendency to prefer less processed, environmentally 
friendly, and plant-based foods was positively related to sustainable 
food consumption (56, 57).

Behaviors aimed at reducing food waste were moderately 
positively associated with sustainable food consumption (r = 0.42, 
p  < 0.001). Similarly, the “Seasonal and Local Nutrition” 
sub-dimension was positively and significantly related to sustainable 
food consumption (r = 0.48, p < 0.001). These results indicate that 
preferences for locally and seasonally produced foods are associated 
with sustainable consumption (58–60). The “Food Purchasing 
Behavior” sub-dimension was significantly associated with sustainable 
food consumption (r  = 0.52, p  < 0.001), indicating a relationship 
between conscious purchasing decisions and sustainable consumption 
(61–64).

Analyses of sub-dimensions also revealed associations between 
food waste reduction and food preference behaviors with sustainable 

TABLE 5  Model summary.

Statistics VIF report Cook’s report

R 0.516 0.516

R2 0.266 0.266

Adjusted R2 0.263 0.263

Estimation error (Std. 

Error)

0.861 0.861

TABLE 6  ANOVA results.

Source Sum of 
squares

df Mean 
square

F p

Regression 110.658 2 55.329 74.622 0.001**

Residual 304.737 411 0.741

Total 415.394 413

**p < 0.001.

TABLE 7  Regression coefficients.

Variable B Std. 
error

Beta t p VIF

Constant 0.859 0.309 – 2.779 0.006 –

Sustainable 

consumption 

scale

0.088 0.060 0.062 1.456 0.146 1.029

Sustainable 

nutrition 

behavior scale

0.739 0.063 0.502 11.716 0.001** 1.029

R = 0.516. R2 = 0.266. Adjusted R2 = 0.263. F(2.411) = 74.622. **p < 0.001.
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TABLE 8  The effect of sustainable consumption on sustainable food consumption behavior.

Variables

Independent Depend β t p R R2 F p

Sustainable consumption

Sustainable food 

consumption 

behavior

0.21 3.69 0.000 0.18 0.03 13.64 0.000

FIGURE 5

The effect of sustainable consumption on sustainable food consumption behavior.

TABLE 9  The mediating role of sustainable nutrition behavior between sustainable consumption and sustainable food consumption behavior.

Forecast variables Outcome variables

Sustainable nutrition behavior Sustainable food consumption behavior

b SE t B SE t

Sustainable consumption a 0.34 0.10 3.34 c’ 0.12 0.05 2.31

Sustainable nutrition behavior – – – – b 0.28 0.02 11.64

Constant iM 81.40 0.6.90 iY 6.01 3.86

R2 = 0.03 R2 = 0.28

F = 11.16; p < 0.01 F = 76.79; p < 0.01

*p < 0.05, **p < 0.01, ***p < 0.001; SE: Standard error. Unstandardized beta coefficients (b) are reported.

FIGURE 6

The mediation effect model of sustainable nutrition behavior.

https://doi.org/10.3389/fnut.2025.1689613
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Eryucel et al.� 10.3389/fnut.2025.1689613

Frontiers in Nutrition 12 frontiersin.org

consumption (38, 42, 65, 66). Mediation analysis results supported the 
relationships between sustainable consumption, sustainable nutrition 
behavior, and sustainable food consumption. A positive association 
was found between sustainable consumption and sustainable nutrition 
behavior, and sustainable nutrition behavior was positively associated 
with sustainable food consumption (38, 61). Sustainable nutrition 
behavior partially supported the relationship between sustainable 

consumption and sustainable food consumption. At the 
sub-dimension level, the “Seasonal and Local Nutrition” dimension 
showed a strong association with sustainable food consumption 
(b  = 0.74, p  < 0.01). Behaviors aimed at reducing food waste also 
showed significant associations (b = 0.06, p < 0.01) (79).

The results of the mediation analysis revealed that sustainable 
nutrition behavior partially mediates the relationship between 
sustainable consumption and sustainable food consumption behavior. 
The bootstrapped indirect effect was statistically significant 
(a × b = 0.10, 95% BCa CI [0.04, 0.15], 5,000 resamples), with the 
confidence interval not crossing zero. This indicates that the mediation 
is robust and reliable. The effect size of the indirect effect suggests a 
moderate level of mediation. In practical terms, this means that 
sustainable consumption tendencies influence sustainable food 
consumption behavior not only directly, but also indirectly through 
individuals’ sustainable nutrition behavior.

The findings of this study indicated that the independent variable 
had a significant and positive effect on the dependent variable. When 
covariates were examined, only the age variable was found to 
be significant, while gender, grade, and department variables did not 
have a significant effect on the dependent variable. The effect of age is 
consistent with studies suggesting that individuals’ experience and 

FIGURE 7

The mediation effect model of sustainable nutrition behavior’s sub-dimensions.

TABLE 10  Regression results for the total effect model predicting 
sustainable food consumption behavior.

Variable B SE t p LLCI ULCI

Constant 25.102 4.715 5.324 0.000 15.834 34.370

Sustainable 

consumption
0.198 0.056 3.538 0.000 0.088 0.308

Gender 0.723 1.073 0.673 0.501 −1.388 2.833

Age 2.860 0.658 4.347 0.000 1.567 4.154

Grade −0.854 0.658 −1.297 0.195 −2.148 0.440

Department 0.141 0.531 0.266 0.790 −0.902 1.184

R = 0.292, R2 = 0.085, F(5, 408) = 7.62, p < 0.001.
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maturation processes are reflected in various psychosocial outcomes 
(76). Conversely, the lack of effect of gender and similar demographic 
variables suggests that the mediation process operates independently 
of some contextual factors. The literature also suggests that the 
contribution of demographic variables to the mediation mechanisms 
may be limited (67–69). In this context, the findings indicate that the 
mediation effect strengthens, particularly when age is taken into 
account, but that it operates independently of other 
demographic variables.

These findings are consistent with the Theory of Planned 
Behavior (21), which suggests that attitudes, subjective norms, and 
perceived behavioral control are expressed through sustainable 
dietary behaviors, and that awareness is translated into actual 
consumption practices. However, the Theory of Planned Behavior 
has been used only partially, and future research should measure the 
full set of TPBs. Among Sport Science students, the results highlight 
relationships between sustainable consumption and dietary habits. 
Overall, the study presents a novel mediation model that describes 
how sustainable dietary behavior is associated with both attitudes 
and behaviors, offering insights for university programs and 
policy development.

5 Conclusion

In conclusion, the results indicate that higher sustainable 
consumption trends among Erciyes University Sports Sciences 
students are associated with improved sustainable dietary behaviors 
and sustainable food consumption. In this study, sustainable dietary 
behavior was determined to have a moderate partial mediating role. 
Sustainable dietary behavior is identified as a significant mediator, 
showing that students’ dietary habits are linked with sustainability-
oriented attitudes and consumption patterns. These findings provide 
insights for sustainability awareness, plant-based and locally sourced 
meals, and waste reduction practices in Sports Sciences programs, 
highlighting their relevance for personal and professional 
sustainability behaviors.

6 Limitations of the study

This study has some limitations that should be considered. 
The sample was limited to students at Erciyes University’s Faculty 
of Sports Sciences, but Monte Carlo Simulation demonstrates the 
adequacy of the sample’s representativeness and generalizability. 
In the study, the sample group was selected using only the 
convenience sampling method. This study was conducted using 
a purely quantitative research design, without in depth qualitative 
interviews or direct observations of food consumption habits. 
Future research that includes more diverse samples in terms of 
age, occupation, and socioeconomic status could provide broader 
insights across different consumer profiles. Second, data were 
collected at a single point in time, which precludes definitive 
conclusions about causal relationships; longitudinal studies are 
needed to examine how behavioral changes evolve over time. 
Third, the study was conducted in the Turkish context, and the 
results may not be  directly applicable to other countries or 
societies due to cultural, economic, or structural differences. 

Furthermore, the concept of sustainability is broad and 
multidimensional, but this study focused only on selected 
sub-dimensions such as dietary behavior, food waste, and 
purchasing behavior, excluding other components of 
sustainability. Furthermore, the study did not include carbon or 
water footprint calculations, and the results were based solely on 
participants’ self-reports, which may introduce subjective bias. In 
this study, only the Theory of Planned Behavior was used 
partially, and the full set of TPB should be measured in future 
research. The study was cross-sectional and entirely self- 
reported. Mediation here is purely statistical, accounting for 
potential biases such as common method variance and 
social desirability.

The self-report scales employed in this study involve several 
methodological limitations. First, due to social desirability bias, 
participants may refrain from disclosing their genuine thoughts, 
feelings, and behaviors, instead providing responses they perceive 
as more socially acceptable (70). This tendency is particularly 
problematic when addressing sensitive topics, as it can reduce the 
accuracy of the data (71). Moreover, because self-report techniques 
rely on individuals’ subjective perceptions, cognitive constraints 
(e.g., recall errors, selective memory, exaggeration) and 
motivational factors (e.g., the tendency to present oneself in an 
overly positive or negative manner) can introduce systematic 
biases (72). In addition, participants’ personality traits, current 
mood, attentional focus, and the way questions are formulated 
may all influence the consistency of responses (73, 74). 
Collectively, these factors can restrict the objectivity and internal 
validity of the findings, thereby limiting the generalizability of the 
results (75).

7 Practical recommendations

	 1.	 Nutrition education programs focusing on sustainability 
should be promoted and implemented specifically for students 
of the Faculty of Sports Sciences.

	 2.	 On-campus initiatives, such as local producer markets, anti-
waste campaigns, and sustainable purchasing guides, should 
be established to engage students.

	 3.	 Educational policies should include interventions such as 
posters, announcements, and the development of cafeteria 
menus that exemplify sustainable consumption and nutrition, 
aiming to increase knowledge and encourage behavior change 
among students.

	 4.	 Experimental research designs should be employed to assess 
the effectiveness of educational programs, awareness 
campaigns, and other initiatives on students’ sustainable 
nutrition behaviors.

8 Recommendations for future 
research

	 1.	 This study was limited to university students. Future research 
could be applied to different age groups and compare their 
findings with the findings of our study (e.g., working adults, 
older adults).
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	 2.	 Cross-sectional data were used in this study. Longitudinal 
studies can be conducted to track the evolution of behavioral 
changes over time, providing deeper insights into the 
persistence and evolution of sustainable eating behaviors. 
Group-time interactive studies can be carried out to monitor 
the change in practices that encourage sustainable consumption 
and sustainable eating behavior over time.

	 3.	 Experimental research designs to assess the impact of 
educational programs, campaigns, and awareness initiatives 
will be valuable for testing causal relationships.

	 4.	 What is holding back can be  examined using qualitative 
methods such as focus group discussions or in-depth 
interviews to explore participants’ perceptions, attitudes, and 
perceived barriers to sustainable consumption and 
eating behaviors.

	 5.	 Future studies are recommended to adopt mixed methods 
approaches, integrating both quantitative and qualitative data, 
to better capture participants’ food choices, menu preferences, 
and environmental considerations.
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