
 

                                  

 

 

Understanding Influences on Consumers’ Dietary Stress in Healthy
Food Buying

Hansen, Torben; Uth Thomsen, Thyra

Document Version
Accepted author manuscript

Published in:
European Journal of Marketing

DOI:
10.1108/EJM-09-2019-0731

Publication date:
2021

License
Unspecified

Citation for published version (APA):
Hansen, T., & Uth Thomsen, T. (2021). Understanding Influences on Consumers’ Dietary Stress in Healthy Food
Buying. European Journal of Marketing, 55(3), 944-967. https://doi.org/10.1108/EJM-09-2019-0731

Link to publication in CBS Research Portal

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us (research.lib@cbs.dk) providing details, and we will remove access to
the work immediately and investigate your claim.

Download date: 24. May. 2023

https://doi.org/10.1108/EJM-09-2019-0731
https://doi.org/10.1108/EJM-09-2019-0731
https://research.cbs.dk/en/publications/e3b766db-6c85-41c2-bacf-a25b07a49f1d


1 

 

 

Understanding influences on consumers’ dietary stress in healthy food buying 

 

 

 

 

 

By 

 

Torben Hansen, Professor, Ph.D.  

Department of Marketing  

Copenhagen Business School 

Solbjerg Plads 3  

2000 Frederiksberg, Denmark 

Tel. +4538152100 

Email: th.marktg@cbs.dk 

 

and  

 

Thyra Uth Thomsen, Professor MSO, Ph.D.  

Department of Marketing  

Copenhagen Business School 

Solbjerg Plads 3  

2000 Frederiksberg, Denmark 

Tel. +4538152100 

Email: tt.marktg@cbs.dk 

 

 

 

 

 

mailto:th.marktg@cbs.dk
mailto:tt.marktg@cbs.dk


2 

 

Understanding influences on consumers’ dietary stress in healthy food buying 

Abstract 

Purpose – This study investigates relationships among body mass index (BMI), socioeconomic 

variables, dietary self-efficacy, and consumer dietary stress in healthy food buying and explores 

whether different levels of personal values influence these relationships. 

Design/methodology/approach – The study is based on an online representative cross-sectional 

study with 380 food consumers. Structural equation modeling served to estimate direct, mediating, 

and moderating effects between the studied constructs and variables. 

Findings – Examples of moderating and moderated mediating effects include a negative impact of 

BMI on dietary stress for consumers with low levels of enjoyment value but no significant effect for 

consumers with high levels of enjoyment. BMI also had a greater negative impact on dietary self-

efficacy when the level of respect/achievement was high (vs. low), and respect/achievement 

positively moderated the mediating effect of BMI on dietary stress through dietary self-efficacy. 

Research limitations/implications – This study focuses on analyzing healthy food buying in a 

particular cultural setting and may suffer from a lack of generalizability to other cultures. The 

results suggest that research should take into account personal values when investigating stress. 

Practical implications – Food managers and health authorities can improve their ability to reduce 

dietary stress when addressing consumers by understanding the role of personal values in healthy 

food choice and the impact on mental well-being. 

Originality/value – This study offers a novel, more fine-grained conceptual model of how 

consumers develop dietary stress when buying healthy food. 

Keywords Dietary stress, Dietary self-efficacy, Mental well-being, Healthy food choice, Survey 

research, Body mass index, Personal values 

 

Paper type Research paper 
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Introduction 

Prior research identifies dietary stress as a primary threat to consumers’ mental well-being in food 

choice (Hansen and Thomsen, 2013; Sothern et al., 2006; Torres and Nowson, 2007), and a 

growing body of literature demonstrates that consumers may feel enduring stress when shopping for 

a healthy diet (e.g. Hansen et al., 2011; Osdoba et al., 2015). Dietary stress is of high interest to 

food managers and health authorities because it can change how consumers search for information 

and products and affect how they make decisions (Moschis, 2007) and spend money (Durante and 

Laran, 2016). Moreover, dietary stress may lead to unhealthy eating behaviors and being 

overweight (i.e. high body mass index [BMI]) (Elmes, 2018; Liu and Umberson, 2015; Nastaskin 

and Fiocco, 2015), which is associated with increased rates of certain diseases (Buchmueller and 

Johar, 2015; Jeong and Ham, 2018; WHO, 2020). This is important because corporations are 

increasingly expected to engage in the broader implications of their activities, including social, 

psychological, and moral issues (Hutter et al., 2016; Schrempf, 2014). 

 Dietary stress is a feeling of uncertainty and anxiety (Cohen et al., 1983; Lines and 

Denstadli, 2004) resulting from unbalanced resources and demands when shopping for food 

(Lazarus and Folkman, 1984). In that respect, prior research suggests that dietary self-efficacy is an 

important food shopping resource (e.g. Sirois, 2004). Dietary self-efficacy is a consumer’s 

confidence in being able to cope with the demands inherent in the food marketplace (Bandura, 

1977; Linardon, 2018), which in turn may influence the cognitive appraisal of an experience and, 

thus, the stress response that may follow (Elstad, 1998; Nastaskin and Fiocco, 2015). In the case of 

food choice, this means that demands when buying healthy food (i.e. excessive, complicated, or 

conflicting information during the food choice process; see Luce et al., 1999; Malhotra et al., 1982; 

Rogers and Gould, 2015; Yao and Oppewal, 2016) should be matched with consumers’ self-

efficacy to avoid and/or reduce dietary stress and the potential subsequent increase in unhealthy 

eating behaviors and BMI. 
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 Even worse, being overweight may trigger relapses into stress (Bardone-Cone et al., 2006), 

in turn creating a vicious cycle of stress and being overweight. In this vein, a broad range of 

research on food consumption and stress suggests that stress increases the risk of obesity, which in 

turn renders individuals more vulnerable to stress-related food consumption and subsequent BMI 

increases (for a review, see Sinha and Jastreboff, 2013). This is because stress can invoke 

‘allostasis’, or maladaptive processes that allow individuals to regain physiological stability through 

change in internal milieu (Sinha and Jastreboff, 2013). Some of these maladaptive processes include 

changes in eating patterns (e.g. skipping meals, binging) and food preference (e.g. increased 

snacking, calorie-dense and fast-food consumption) (Dallman et al., 2005; Oliver and Wardle, 

1999; Sinha and Jastreboff, 2013; Torres and Nowson, 2007). Despite the overwhelming evidence 

of this vicious cycle between stress and BMI, research does not fully understand how being 

overweight and dietary self-efficacy interact with socioeconomic variables such as gender, income, 

education, age, and marital status to affect consumers’ level of dietary stress. Prior research 

suggests that high levels of BMI negatively affect mental well-being because it is often regarded as 

an undesirable social trait (e.g. Ciciurkaite and Perry, 2018). Furthermore, although interactionist 

theory (Eysenck, 1991; Gottlieb et al., 2018; Mason, 1975) posits that stress should be viewed in 

terms of stimulus–response interactions among BMI, socioeconomic variables, self-efficacy, and 

stress, these interactions are often only partly examined (see examples of studies in Nastaskin and 

Fiocco, 2015; Sinha and Jastreboff, 2013). Moreover, previous research does not consider how 

consumers’ personal values modify the interactions among BMI, socioeconomic variables, self-

efficacy, and stress. This is the case even though personal values are likely to act as a ‘blueprint’ for 

individuals’ feelings and reactions (e.g. Hansen et al., 2018), and the literature recommends an 

increased focus on the links between BMI, personal values, and stress (Fornés-Vives et al., 2012; 

Logel and Cohen, 2012). Indeed, personal values may even bolster psychological resources for 

well-being (Logel and Cohen, 2012). Given these research gaps, the current study investigates the 
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complex nature of mental well-being in food choice by analyzing how personal values moderate the 

relationships among BMI, socioeconomic variables, dietary self-efficacy, and dietary stress. 

 The purpose of this study is twofold. First, we develop and present a conceptual model that 

specifies (1) direct relationships among BMI, gender, income, education, age, marital status, dietary 

self-efficacy, and dietary stress and (2) the moderating influences of personal values on these 

relationships. Second, we empirically estimate the model using a representative survey sample of 

380 food consumers. The results of this study are relevant for policy makers, food authorities and 

researchers, food managers, and other groups seeking solutions to food-related mental well-being 

problems that are detrimental to physical health. 

 

Theoretical background and hypotheses 

Sociologists and psychologists often distinguish two main forms of stress: enduring (chronic) stress 

and context-specific (acute) stress (Moschis, 2007). Enduring stress refers to continuous conditions 

in the environment resulting in a problematic level of demand on consumers’ capacity to perform 

adequately in their individual and/or social behavior, while acute stress refers to discrete, 

observable events that are deemed threatening because they represent change (Wheaton, 1990). The 

current study focuses on enduring dietary stress, which differs from context-specific stress primarily 

by its longer duration (Moschis 2007).  

 Prior research suggests that stress should be viewed not solely in terms of stimulus or 

response parameters but also in terms of stimulus–response interactions (Eysenck, 1991; Gottlieb et 

al., 2018; Mason, 1975). According to this interactionist perspective, responses differ depending on 

the stimuli and individuals’ perceived ability to cope with these stimuli. In that respect, 

interactionist theory emphasizes the moderators and mediators of stress and focuses on individuals’ 

different responses to stimuli in the environment (Moschis, 2007). Personal values in this context 

represent individuals’ basic positions on environmental challenges, which may moderate their 
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response to these challenges (Gottlieb et al., 2018). From an interactionist perspective, personal 

values do not uniformly predispose consumers to particular responses to market conditions; rather, 

they may affect stress when combined with other variables (Eysenck, 1991). 

 In line with stress coping theory, one such variable is self-efficacy (Conger and Donnellan, 

2007; Lazarus and Folkman, 1984). Stress coping theory regards stress as the relationship between 

the individual and the environment, which is cognitively appraised as personally relevant but 

exceeds coping resources. Consequently, self-efficacy can affect the degree to which people 

experience environmental challenges as stressful (Conger and Donnellan, 2007), and therefore 

stress coping theory supports an interactionist framework (Fornés-Vives et al., 2012; Valor et al., 

2018). In line with this, prior research suggests that dietary self-efficacy is an important food 

consumption resource (e.g. Nastaskin and Fiocco 2015; Sirois 2004). Finally, several studies 

indicate that self-efficacy is related to BMI and socioeconomic status (e.g. Richman et al., 2001; 

Sacco et al., 2005). Thus, from the logic of the interactionist perspective, we expect that personal 

values moderate the impact of BMI and socioeconomic variables on dietary self-efficacy and 

dietary stress (see Figure 1). 

    Insert Figure 1 

 

Overweight, dietary self-efficacy, and dietary stress 

Prior research has produced mixed results regarding the interplay of BMI, self-efficacy, and stress 

and has often carried out only partial analyses of their interplay. Several studies (e.g. Richman et 

al., 2001; Sacco et al., 2005) indicate that high BMI may be associated with lower self-efficacy, 

whereas other studies (Clum et al., 2014; Diggins et al., 2015; Nastaskin and Fiocco, 2015) find no 

bivariate relationship between BMI and self-efficacy. Bardone-Cone et al. (2006) posit that feeling 

overweight may lead to feelings of stress, which in turn may lead to binge eating as an escape or 

affect regulation strategy. However, Richardson et al. (2015) find that higher stress is not associated 
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with BMI. In addition, while several studies indicate that self-efficacy may negatively affect stress 

(e.g. Park et al., 2009), Barrington et al. (2012) find no association between self-efficacy and stress. 

Although some of the detected inconsistencies in the results from previous research may be 

attributed to differences in specific variable conceptualizations (i.e. general vs. domain-specific 

self-efficacy and/or stress), study targets (e.g. specific segments vs. populations), methodologies 

(e.g. bivariate vs. multivariate model estimations), and contexts/cultures (e.g. developed vs. 

developing countries), more insight into how being overweight interacts with self-efficacy in 

affecting dietary stress is clearly necessary. In general, studies on BMI, dietary self-efficacy, and 

stress show that individuals with a high BMI and/or those who seek treatment for obesity are likely 

to report a lower quality of life (Wadden et al., 2002) and a greater level of stress (Fairburn, 1995) 

and are more likely confronted with weight-based discrimination, which has negative consequences 

on their mental well-being (Ciciurkaite and Perry, 2018). Food research contributes to such insights 

by showing that perceived stress can lead to greater fast-food intake (Barrington et al., 2012) and 

increased fat consumption (O’Connor et al., 2008), among other poor dietary habits. Given these 

considerations, we hypothesize the following: 

H1. Dietary self-efficacy is negatively related to dietary stress. 

H2a. BMI is positively related to dietary stress. 

H2b. BMI is negatively related to self-efficacy. 

 

 

Socioeconomic difference, dietary self-efficacy, and dietary stress  

While this study focuses on the relationships among BMI, personal values, dietary self-efficacy, and 

dietary stress, prior research indicates that socioeconomic variables should also be considered when 

seeking a more thorough understanding of these relationships (Basto‐Abreu et al., 2018; Thoits, 

1987). Relevant socioeconomic variables include gender, income, education, age, and marital 

status. In terms of gender, research indicates that women are especially vulnerable to weight-related 

stress (Liu and Umberson, 2015). This might be because women are more vulnerable to high body 
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weight stigma than men as standards of attractiveness require them to be leaner than men 

(Pudrovska et al., 2014). Research on the link between gender and self-efficacy is less clear. While 

one study shows that young adult females report lower levels of dietary self-efficacy than men 

(Foreyt et al., 1995), another study on undergraduate students finds no difference in dietary self-

efficacy between men and women (Nastaskin and Fiocco, 2015). This is surprising because, in 

many respects, women seem to display higher dietary competences than men. For example, multiple 

studies suggest that women have higher levels of nutritional knowledge and experience with food-

related activities, such as shopping and cooking (for a review, see Arganini et al., 2012), and 

women report higher dietary choice quality than men (Hansen and Thomsen, 2013). However, these 

competences are likely to increase with age, which may be why the only study that found men to 

have higher levels of dietary efficacy used a student sample with an average age of 20 (Foreyt et al., 

1995). Considering all the evidence and given our investigation of more mature consumer cohorts, 

we expect women to have higher dietary stress but also higher dietary efficacy than men. Thus:  

H3a. Gender is related to dietary stress, and women experience higher dietary stress than 

men. 

H3b. Gender is related to dietary self-efficacy, and women experience lower dietary self-

efficacy than men. 

 

 

In addition, research suggests a positive relationship between income and dietary self-

efficacy and a negative relationship between income and dietary stress. For example, low income 

consumers are less likely to display dietary behaviors associated with reduced risk of chronic 

diseases, and they express higher levels of food insecurity (McLaughlin et al., 2003). Consequently, 

the lower the income, the more likely the demands from choosing healthy food will exceed 

consumers’ resources and therefore lead to increased dietary stress. Thus: 

 

H4a. Household income is negatively related to dietary stress. 

H4b. Household income is positively related to self-efficacy. 
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Knowledge resources can also positively affect dietary self-efficacy. For example, recent 

research shows that consumers with lower levels of education are more likely to be food insecure, 

which is inversely related to dietary self-efficacy, while the opposite characteristics are linked to 

higher levels of food security (Begley et al., 2019). In addition, possibly because of increasing 

expertise, higher age may lead to a decline in the level of food insecurity (Begley et al., 2019) and 

perceived stress (Mroczek and Almeida, 2004). Thus: 

H5a. Education is negatively related to dietary stress. 

H5b. Education is positively related to dietary self-efficacy. 

H6a. Age is negatively related to dietary stress. 

H6b. Age is positively related to dietary self-efficacy. 

 

Finally, household composition can affect dietary resources present in the household, such 

as dietary skill level, and therefore household size may affect perceived dietary self-efficacy and 

dietary stress. In line with this, prior research shows that divorce has a detrimental effect on health 

and that marriage represents a survival advantage (Andersen, 2018). In addition, living with parents 

during university studies is associated with better eating habits and lower prevalence of overweight 

and obesity among students (Schnettler et al., 2013). This is because household composition affects 

the resources available, which in turn affects food insecurity, such that single-household consumers 

are more likely to be food insecure than consumers from households with more than one resident 

(Begley et al., 2019). Thus: 

H7a. Marital status is related to dietary stress, such that married/cohabiting consumers 

experience lower dietary stress than single consumers. 

H7b. Marital status is related to dietary stress, such that married/cohabiting consumers 

experience higher dietary self-efficacy than single consumers. 

 

Moderating effect of personal values 

Personal values are central to individual decision making (e.g. Grebitus et al., 2015). Prior research 

on the relationship between values and food choice (Halkier, 2016; Homer and Kahle, 1988) 

suggests that values have an impact on food behavior that is congruent (or incongruent) with a value 
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that is central to the consumer. Personal values can be understood as trans-situational goals that 

serve the interests of consumers and act as principles that guide them in their lives and in their 

behavioral considerations (Schwartz and Sagiv, 1995). 

 Value theories applied in prior research include Rokeach’s value system (Johnston, 1995; 

Rokeach, 1973), Schwartz’s value theory (Schwartz, 1994; Schwartz and Sagiv, 1995), and Kahle’s 

List of Values (LOV) (Kahle et al., 1992). Because Rokeach’s value system focuses on values 

distant from everyday life, such as world peace, national security, and the like, we did not consider 

this measurement system appropriate for the current study. Schwartz’s value theory focuses on the 

individual but pertains less to values of importance related to consumers’ dietary behavior (e.g. 

enjoyment; see French et al., 2012). Instead, we find Kahle’s LOV to be most suitable for this study 

because it offers a representation of values (including enjoyment) that are often linked to dietary 

behavior. Moreover, Kahle (1983) specifically developed the LOV to measure the influence of 

personal values on individual choice behavior. The LOV consists of nine values related to the 

general motivations of people in their everyday lives. In turn, the nine values fall into three overall 

dimensions: enjoyment (excitement, fun, and enjoyment), respect/achievement (sense of 

accomplishment, self-respect, self-fulfillment, and being well-respected), and security (sense of 

belonging, warm relationships, and security) (Kahle, 1983; McCarty and Shrum, 1993). 

 We expect that the differences in importance that consumers attach to these personal values 

may lead to differences in the relative importance of each of the paths in the conceptual framework 

displayed in Figure 1. For example, recent research shows that metaphorically viewing the body as 

a ‘playground’ and assigning hedonic functions to food can lead to higher calorie intake than 

viewing the body as a ‘temple’ and assuming a protective function of food (Cornil et al., 2020). 

This finding is consistent with self-regulation research, which suggests that individuals are 

especially likely to give in to unhealthy temptations when their cognitive activity is relatively low, 

when they are distracted, and/or when their choices are largely based on emotions such as 
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enjoyment (Hofmann et al., 2007; Vohs and Heatherton, 2000). Temptations such as tasty food, a 

nice scent, an enticing snack, or a glass of wine may activate individuals’ hedonic thoughts and lead 

to associations of arousal or guilt (e.g. Hofmann et al., 2007), which in turn may lead to unwanted 

consequences such as dietary stress and worries about whether they are capable of coping with the 

demands inherent in the food marketplace. Thus, consumers adhering more to enjoyment-related 

values may experience a more positive relationship between BMI and dietary stress, a more 

negative relationship between BMI and dietary self-efficacy, and a more negative relationship 

between dietary self-efficacy and dietary stress. This also aligns with research that links unhealthy 

food consumption to hedonic goals and self-control failures (Stroebe et al., 2013).  

Consumers adhering to security-related values may attach greater importance to their social 

appearance and therefore may experience a more positive relationship between BMI and dietary 

stress, a more negative relationship between BMI and dietary self-efficacy, and a more negative 

relationship between dietary self-efficacy and dietary stress (vs. consumers with low levels of 

security-related values). Finally, consumers adhering more to respect-/achievement-related values 

may feel a stronger mental imbalance, if they become overweight and therefore may be more likely 

to experience a more positive relationship between BMI and dietary stress, a more negative 

relationship between BMI and dietary self-efficacy, and a more negative relationship between 

dietary self-efficacy and dietary stress (vs. consumers with low levels of respect/achievement 

values). In summary, these considerations lead us to hypothesize the following: 

H8. Personal values moderate the effect of dietary self-efficacy on dietary stress, such that 

dietary self-efficacy has a greater negative effect on dietary stress when (a) consumers have 

high (vs. low) levels of enjoyment-related values, (b) consumers have high (vs. low) levels 

of respect-/achievement-related values, and (c) consumers have high (vs. low) levels of 

security-related values. 

H9. Personal values moderate the effect of BMI on dietary self-efficacy, such that BMI has 

a greater negative effect on dietary self-efficacy when (a) consumers have high (vs. low) 

levels of enjoyment-related values, (b) consumers have high (vs. low) levels of respect-

/achievement-related values, and (c) consumers have high (vs. low) levels of security-related 

values. 

H10. Personal values moderate the effect of BMI on dietary stress, such that BMI has a 

greater positive effect on dietary stress when (a) consumers have high (vs. low) levels of 
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enjoyment-related values, (b) consumers have high (vs. low) levels of respect-/achievement-

related values, and (c) consumers have high (vs. low) levels of security-related values. 

 

Because the focal constructs in this study are BMI, personal values, dietary self-efficacy, 

and dietary stress, we do not develop formal hypotheses for the possible moderating effects of 

personal values on the relationships among gender, household income, education, age, and marital 

status and dietary self-efficacy/dietary stress, respectively. However, significant moderating effects 

pertaining to these relationships appear in both the Results and Discussion sections.  

 

Methodology 

Sample 

The market research agency Gallup undertook the data collection using its online consumer panel, 

which consists of approximately 30,000 Danish consumers. A sample (n = 550) was drawn from the 

consumer panel and contacted by e-mail, with one respondent lost owing to a technical issue. The 

remaining 549 respondents were selected with a survey algorithm, which aims to maximize 

representativeness of the Danish population in terms of gender, household income, educational 

level, age (18+), and marital status. Respondents were screened such that only consumers who 

regularly (i.e. at least once a week) carry out food shopping were included in the sample, and 392 

questionnaires were received from the respondents, corresponding to 71.4% of the 549 sent. The 

392 participating respondents all received a monetary payout and participated in a lottery in which 

they could win an additional monetary payout. After elimination of questionnaires with incomplete 

responses, the final sample comprised 380 respondents (see Table I). 

 

Insert Table I 
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 In this study, we use structural equation modeling (SEM) to estimate the results. Kline 

(2015) suggests a minimum sample of 200 when using SEM. However, we also conducted a power 

analysis (Cohen, 1988), which specified that estimated power needed to be 80% or greater (with α = 

0.05) for all parameters in the model. The anticipated effect sizes were 0.20 and 0.30, respectively, 

with 0.30 considered medium and 0.20 small to medium (Soper, 2020). The power analysis 

suggested that the minimum sample sizes required to detect effects were 376 (effect size 0.20) and 

150 (effect size 0.30), respectively. Therefore, we conclude that our sample size is reasonable for 

testing the specified conceptual model.  

 Of the respondents, 56.8% were women, and the average age was 53.4 years (range = 18–88 

years). We compared the final sample with the Danish population (ages 18–88 years) in terms of 

gender, income level, educational level, and marital status. Chi-square tests of differences between 

sample and population frequencies on each of these criteria produced p-values <0.05 for gender, 

income level, and educational level. Compared with the population, women were over-represented, 

high-income individuals were under-represented, and medium-income individuals were over-

represented. In addition, consumers with primary school as their highest education level were over-

represented in the sample, and consumers with moderate to high levels of advanced study were 

under-represented. Thus, to avoid possible bias of our estimates, we used poststratification survey 

weights (Lance and Hattori, 2016). Survey weights control for some groups being over- or under-

represented in the sample. A comparison of the results with and without the weights revealed no 

substantial differences; all model relationships that were significant/non-significant with the 

weights remained significant/non-significant without the weights. The Results section reports the 

unweighted data results. 
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Measurements 

Kahle’s LOV nine-item scale (e.g. Kahle, 1983; Kahle et al., 1992) measured the three personal 

values (i.e. enjoyment:  excitement, fun & enjoyment; respect/achievement: sense of 

accomplishment, self-respect, self-fulfillment, being well-respected; security: warm relationships, 

sense of belonging, security) applied in this study. We measured all the items with seven-point 

importance scales (1 = ‘not at all important’, 7 = ‘extremely important’). For dietary self-efficacy, 

we adapted the Jayanti and Burns (1998) five-item self-efficacy (health) scale. A sample item for 

this scale is, ‘In general, I’m capable of undertaking healthy dietary choices’. We measured all the 

items pertaining to dietary self-efficacy using seven-point Likert scales (1 = ‘strongly disagree’, 7 = 

‘strongly agree’). Consistent with Bandura’s (1977) suggestions, we focused on domain-specific 

(i.e. dietary) self-efficacy, as general self-efficacy does not seem to consistently play a role in 

specific health behaviors (Nastaskin and Fiocco, 2015). For dietary stress, we applied the 10-item 

perceived stress scale PSS10 (Cohen et al., 1983; Cohen and Williamson, 1988). We adapted the 

scale to fit the context of the study and measured all items pertaining to dietary stress using seven-

point Likert scales (1 = ‘strongly disagree’, 7 = ‘strongly agree’). A sample item for the adapted 

scale is ‘When shopping for a healthy diet, I often feel nervous and stressed.’ The final items for 

each construct appear in the Appendix. In the questionnaire, the items used to measure the study 

constructs were presented in random order. 

 We also asked respondents to state their weight and height, thus allowing us to calculate 

their BMI (=weight [kg]/height2 [m2]) (WHO, 2020). Of the respondents, 54.2% reported a BMI of 

25 or higher, corresponding to 51% of the Danish population (Danish Health Authority, 2017). 

More specifically, 44.2% of the respondents reported being overweight (BMI=25- <30) (34.2% in 

the population), and 10.0% reported being obese, with a BMI greater than 30 (16.8% in the 

population). In addition to height and weight, we asked respondents to state whether they perceived 

themselves as obese (yes/no), with 10.0% responding ‘yes’. As should be expected, the BMI mean 
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was significantly higher (t = 8.72, p < 0.01) among respondents who perceived themselves as obese 

(M = 30.24) than among those who did not (M = 25.06). From these comparisons and calculations, 

we conclude that the self-reported BMI measure is a reasonable indicator of respondents’ body 

mass in this study. 

 

Results 

Estimation of results 

We used SEM to estimate the results. This consisted of a measurement part (confirmatory factor 

analysis [CFA]) and a structural equation part. SEM is particularly well suited for estimating our 

results because it accounts for measurement error while also handling a large number of 

relationships (direct, indirect/mediating, and moderating) between variables. In addition, while 

regression analysis is suitable for incorporating moderating (i.e. interaction) effects, SEM is 

recommended for evaluating a conceptual model that also includes one or more mediating variables 

(Hair et al., 2014). We used SPSS Amos 24 to calculate the results using a maximum likelihood 

estimation procedure. 

 

Validation of measures 

Initially, an inspection of the values of skewness and kurtosis indicated that the measurement items 

were not normally distributed, with the values of skewness ranging from –1.14 to 1.06 and the 

values of kurtosis ranging from –0.24 to 1.26. While the values of kurtosis are within the 

recommended thresholds (±3), the values of skewness fall outside the recommended thresholds (±1) 

(e.g. Tabachnick et al., 2001). To normalize the measurement items before data analysis, we used 

the two-step approach, as suggested by Templeton (2011). First, the items were transformed into a 

percentile rank, resulting in uniformly distributed probabilities. Second, the inverse-normal 

transformation was applied to the results of the first step to form items consisting of normally 
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distributed z-scores. Table II shows the values of skewness and kurtosis for the normalized 

measurement items. 

Insert Table II 

 

The measurement model yields a chi-square (χ²) of 381.42 (df = 125, p < 0.01), suggesting a 

lack of fit in an absolute sense. However, because the chi-square test is highly sensitive to sample 

size, other fit measures take on greater prominence in evaluating model fit (e.g. Hair et al., 2014). 

The root mean square error of approximation (RMSEA = 0.074), the comparative fit index (CFI = 

0.92), the incremental fit index (IFI = 0.92), the non-normed fit index (NNFI = 0.90), and the 

goodness-of-fit index (GFI = 0.90) suggest that the measurement model fits the data reasonably 

well (Hair et al., 2014). Composite reliabilities are all greater than or equal to 0.70, indicating good 

reliability of each of the measured constructs. Convergent validity of individual constructs in the 

model is confirmed to an acceptable degree because the mean of the squared factor loadings is 

above 0.50 for all constructs, except for respect/achievement and security, though these variables 

both show a marginally acceptable value of 0.50 (Table II) (Fornell and Larcker, 1981). 

We applied Fornell and Larcker’s (1981) proposed method to investigate discriminant 

validity. According to this method, the extracted variance for each individual latent construct should 

be greater than the squared correlation (i.e. shared variance) between latent constructs. Table III 

shows that the extracted variance for each of the latent constructs exceeds the squared correlation, 

suggesting sufficient discriminant validity. Next, a model in which all variables were specified as 

endogenous variables was tested to examine multicollinearity. The variance inflation factor (VIF) 

values varied from 1.07 to 2.15 suggesting that multicollinearity is not a concern in the study (Hair 

et al., 2014) (Table III). 

Insert Table III 
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To assess the effects of common method variance, we re-estimated the measurement model 

by adding a same-source factor (with all main construct items loading on it) to the CFA model 

(Netemeyer et al., 1997). Common method variance refers to the amount of spurious covariance 

shared among variables because of the common method used to collect data and is a known 

limitation of surveys using self-reported measures. Comparing an unconstrained model, in which all 

indicators are related to a common factor, with one in which these paths are constrained to zero 

represents a significance test of the effects of the same-source factor. The fit of the constrained 

model is as follows: χ2 = 380.08 (df =124), CFI = 0.92, RMSEA = 0.074. For the unconstrained 

model, the fit is as follows: χ2 = 356.22 (df =108), CFI = 0.92, RMSEA = 0.073. The fit of the 

unconstrained model does not differ from that of the constrained model (Δχ2 = 23.86, Δdf = 16, p = 

0.09), suggesting that the results are robust with respect to common method variance.  

 

Results for H1–H7 

The structural model fits the data reasonably well (2 = 218.14, df =75, p < 0.01; RMSEA = 0.071; 

CFI = 0.93; IFI = 0.93; NNFI = 0.90; GFI = 0.93). The significant results of this study are 

summarized in Figure 2 and all results are detailed in Table IV. As we expected, dietary self-

efficacy was negatively related to dietary stress (β = –0.56, p < 0.01). Thus, H1 is supported.  

 

Insert Figure 2 and Table IV 

 

 BMI had no effect on dietary stress (β = –0.03, p = 0.55) but was negatively related to self-

efficacy (β = –0.16, p < 0.01). Thus, H2b is supported but H2a is not. By contrast, perceived obesity 

was unrelated to both dietary self-efficacy (β = 0.05, p = 0.37) and dietary stress (β = 0.06, p = 

0.23). We then explored whether dietary self-efficacy mediates the relationship between BMI and 

dietary stress. We used bias-corrected bootstrapping to generate a 95% confidence interval (CI) 
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around the indirect effect, such that mediation occurs if the CI excludes zero. The results indicate 

that BMI had a significant indirect effect (β = 0.09) on dietary stress through dietary self-efficacy 

(95% CI = [0.01, 0.05]).  

 Gender was related to dietary stress, such that women experience a marginally higher 

dietary stress than men (β = 0.09, p = 0.07). Thus, H3a is marginally supported. In line with our 

expectations, women also experienced higher dietary self-efficacy than men (β = 0.23, p < 0.01), in 

support of H3b. This suggests that women have a higher level of dietary self-efficacy than men and 

are marginally more likely to experience dietary stress. The results also show that dietary self-

efficacy mediates the relationship between gender and dietary stress (β = 0.09; 95% CI = [–0.42, –

0.15]). H4a and H4b are not supported, as household income was unrelated to both dietary stress (β 

= –0.05, p = 0.42) and dietary self-efficacy (β = 0.02, p = 0.80), respectively.  

 Education was negatively related to dietary stress (β = –0.14, p < 0.01), in support of H5a. 

However, H5b is not supported, as education was unrelated to dietary self-efficacy (β = –0.06, p = 

0.27). Age was positively related to dietary self-efficacy (β = 0.15, p < 0.01) but unrelated to dietary 

stress (β = 0.03, p = 0.60). Thus, H6b is supported, but H6a is not. An analysis of the indirect effect 

shows that dietary self-efficacy mediates the relationship between age and dietary stress (β = –0.09; 

95% CI = [–0.15, –0.03]). Marital status was unrelated to both dietary stress (β = 0.01, p = 0.82) 

and dietary self-efficacy (β = 0.02, p = 0.80). Thus, H7a and H7b were not supported. 

 

Results for H8–H10 

We investigated the moderating effects of the three personal value types using multi-group 

latent variable SEM analysis with chi-square difference tests (Table IV). Testing path differences 

between the three pairs (i.e. high vs. low) of the personal values using multi-group analysis assumes 

measurement invariance. Chi-square difference tests between unconstrained models and models in 

which the measurement weights were constrained to be equal across groups indicate that the applied 
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measures are invariant across groups (enjoyment: Δ² = 8.48, Δdf = 7, p = 0.29; 

respect/achievement: Δ² = 8.58, Δdf = 7, p = 0.28; security: Δ² = 11.82, Δdf = 7, p = 0.11). 

 No moderating effects of personal values were detected for the relationship between dietary 

self-efficacy and dietary stress. Thus, H8a–H8c are not supported. Respect/achievement moderated 

the impact of BMI on dietary self-efficacy, such that BMI had a greater negative effect on dietary 

self-efficacy for high (β = –0.21, p = 0.01) than low (β = –0.05, p = 0.48) levels of 

respect/achievement. A chi-square difference test shows that the difference between coefficients 

was significant (Δ² = 4.15, Δdf = 1, p = 0.04). Thus, H9b is supported. For high 

respect/achievement, the results show that BMI had a positive, significant indirect effect on dietary 

stress through dietary self-efficacy (95% CI = [–0.01, 0.08]), while the indirect effect was non-

significant for low respect/achievement (95% CI = [–0.01, 0.03]). This indicates that 

respect/achievement positively moderates the mediating effect of BMI on dietary stress through 

dietary self-efficacy. Neither enjoyment nor security moderated the impact of BMI on dietary self-

efficacy. Thus, H9a and H9c are not supported. 

 The impact of BMI on dietary stress was negative for consumers with low levels of 

enjoyment (β = –0.19, p = 0.02), but it had no significant effect for consumers with high levels of 

enjoyment (β = 0.08, p = 0.28). A chi-square difference test shows that the difference between 

coefficients was significant (Δ² = 5.76, Δdf = 1, p = 0.02). Thus, enjoyment positively moderates 

the relationship between BMI and dietary stress, in support of H10a. Neither respect/achievement 

nor security moderated the relationship between dietary self-efficacy and dietary stress. Thus, H10b 

and H10c are not supported. 

 In addition to these results, age had a greater positive effect on dietary self-efficacy when 

respect/achievement was high (β = 0.29, p < 0.01) than when it was low (β = 0.01, p = 0.94; Δ² = 

4.78, Δdf = 1, p = 0.03). When respect/achievement was high, the results indicate that age had a 

negative, significant indirect effect on dietary stress through dietary self-efficacy (95% CI = [–0.02, 
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-0.01]), whereas the indirect effect was non-significant when respect/achievement was low (95% CI 

= [–0.01, 0.01]). This indicates that respect/achievement negatively moderates the mediating effect 

of age on dietary stress through dietary self-efficacy. The results did not indicate further moderating 

effects of the three personal values.  

 

Competing models 

To explore the robustness of the proposed conceptual model (Figure 1), three competing models 

were specified. Competing model 1 was a complete mediating model, in which BMI, perceived 

obesity, gender, income, education, age, and marital status, respectively, were only allowed to affect 

dietary stress through dietary self-efficacy. Compared with competing model 1 (χ² = 235.63, df = 

82, p < 0.01; CFI = 0.92; IFI = 0.91; NNFI = 0.89; GFI = 0.93; RMSEA = 0.070), the conceptual 

model showed a superior fit to the data (Δχ² = 17.49, Δdf = 7, p < 0.01). 

 Competing model 2 was a direct-effects-only model in which BMI, perceived obesity, 

gender, income, education, age, marital status, and dietary self-efficacy, respectively, were only 

allowed to have a direct impact on dietary stress. Compared with competing model 2 (χ² = 249.72, 

df = 82, p < 0.01; CFI = 0.91; IFI = 0.91; NNFI = 0.87; GFI = 0.92; RMSEA = 0.073), the 

conceptual model showed a superior fit to the data (Δχ² = 31.31, Δdf = 7, p < 0.01). 

 In competing model 3, dietary stress, gender, income, education, age, and marital status 

were all specified to affect BMI both directly and indirectly through dietary self-efficacy. Perceived 

obesity (i.e. binary variable) was a control variable in this model. Competing model 3 reflects 

previous research that suggests that dietary stress is related to unhealthy eating behaviors, which in 

turn may lead to being overweight (i.e. high BMI) (Nastaskin and Fiocco, 2015; Sothern et al., 

2006). Again, compared with competing model 3 (χ² = 232.17, df = 81, p < 0.01; CFI = 0.92; IFI = 

0.92; NNFI = 0.89; GFI = 0.93; RMSEA = 0.070), the conceptual model showed a superior fit to 
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the data (Δχ² = 14.03, Δdf = 6, p < 0.03). Thus, we do not find compelling evidence that any of the 

competing models were superior to the proposed conceptual model. 

 

Discussion 

Drawing on interactionist theory, this study aimed to understand the complex relationships among 

BMI, socioeconomic variables, dietary self-efficacy, and dietary stress when buying healthy food 

and how personal values may moderate these relationships. Although investigating such 

relationships is not new per se, we add to the literature (1) by taking all these concepts into account 

in one model to better grasp their complex relationships and (2) by showing that these relationships 

may differ across personal values. This addition is particularly relevant in a consumer mental well-

being context, because research suggests that personal values can bolster psychological resources 

for well-being (Logel and Cohen, 2012). The results of the current research shed light on the 

development of dietary stress in several ways. 

 

Effects and implications of BMI, socioeconomic variables, and self-efficacy on dietary stress 

We find that education is negatively related to dietary stress, which corroborates the suggestion that 

stress-related mechanisms are associated with lower socioeconomic status (Thoits, 1987). We also 

find that women have a higher level of dietary self-efficacy than men and are (marginally) more 

likely to show dietary stress, indicating that women might be less able to transform dietary 

resources into stress relievers. While this result is consistent with previous research suggesting that 

women are more vulnerable to stress than men (Liu and Umberson, 2015), it opposes Foreyt et al.’s 

(1995) study, which suggests that young women display lower dietary self-efficacy than young 

men. The difference in findings may be due to individuals’ better nutrition behaviors as they grow 

older (Renner et al., 2000). This indicates that age is positively related to dietary self-efficacy, as 
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we find in our study. Taken together, the results suggest that dietary self-efficacy–gender gaps may 

change throughout consumers’ lives.  

 We used dietary self-efficacy as a conceptualization of personal resources. Although 

inconsistencies exist in the literature, our results are consistent with many previous studies 

suggesting that BMI is negatively related to dietary self-efficacy (Richman et al., 2001; Sacco et al., 

2005), which in turn is negatively related to dietary stress (e.g. Park et al., 2009). While BMI does 

not directly affect dietary stress in the study, it does have an indirect effect on dietary stress through 

dietary self-efficacy, indicating that BMI affects dietary stress through a decrease in personal 

resources. These results emphasize the importance of improving consumers’ feelings of dietary self-

efficacy, as it functions as a mental strength and coping resource that guards against distress 

(Elstad, 1998). Prior research suggests that business managers and food authorities could try to 

improve self-efficacy in several ways, including exposing consumers to successful task experiences, 

providing vicarious experiences of watching successful others, and encouraging or persuading 

individuals that they are up to the task (Pajares and Schunk, 2001; Schunk and Zimmerman, 1997).  

 However, retailers and food producers should be aware that any comparison with others in 

the shopping environment should focus on success in terms of healthy food shopping rather than 

appearance, as exposure to both thin and heavy models can lead to lower self-esteem for high-BMI 

individuals (Smeesters et al., 2010). Therefore, any packaging or in-store promotion for healthy 

food choices should base social comparison on inspirational behaviors (e.g. ‘xx% of our customers 

use nutritional claims when shopping for healthy food’) rather than inspirational looks (e.g. 

illustrating happy slim consumers). Although a decrease in self-esteem triggered by social 

comparison of looks can motivate behavioral change (e.g. wanting to lose weight) (Smeesters et al., 

2010), it may also increase dietary stress, if resources in terms of dietary efficacy do not improve 

with increasing motivation. Therefore, from an interactionist standpoint and acknowledging the 

close interplay of BMI, dietary self-efficacy, and dietary stress, any attempts to change dietary self-
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efficacy should also take into account any potential spillover effects of promotional initiatives on 

dietary stress. This is especially true when taking a gender perspective, because standards of 

attractiveness require women to be leaner than men (Judge and Cable 2011), which is why their 

already (marginally) higher dietary stress may be affected even more when exposed to social 

comparison based on appearance.  

 Furthermore, although initiatives to increase dietary efficacy can be fruitful, consumers still 

face high-calorie, tempting, food-rich environments, to which already struggling consumers are 

especially vulnerable (Stroebe et al., 2013). In this vein, the results of this study imply that 

consumers with relatively low levels of education may be especially prone to suffer from dietary 

stress. Therefore, retailers might consider trying to reduce dietary stress during healthy food 

shopping, by devoting attractive sections of the store to foods that are especially beneficial for a 

healthy diet (e.g. lean meats, fish, ready-to-eat salads, greens). Research shows that simple calorie 

information can influence food choice in tempting settings (Burton et al., 2006); thus, provision of 

easily accessible calorie information (e.g. food packed in similar calorie units [200 calories] rather 

than weight units [200 grams]) could support dietary efficacy and healthy food shopping in these 

attractive healthy food sections. 

  

Implications of personal values 

Consistent with the proposed conceptual model, we detected several moderating effects when 

considering consumers’ personal values. First, BMI had a greater negative effect on dietary self-

efficacy when the level of respect/achievement was high (vs. low). Second, BMI had a negative 

effect on dietary stress when the level of enjoyment was low but no significant effect when the level 

of enjoyment was high. Third, age had a greater positive effect on dietary self-efficacy when 

respect/achievement was high (vs. low).  
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 The results also indicate that personal values may significantly moderate the potential 

mediating effect of dietary self-efficacy on the relationship between BMI and socioeconomic 

variables, self-efficacy, and dietary stress. When respect/achievement is high, BMI has a 

significant, positive indirect effect on dietary stress through dietary self-efficacy; however, the 

indirect effect is not significant when respect/achievement is low. Moreover, when 

respect/achievement is high, age has a negative, significant indirect effect on dietary stress through 

dietary self-efficacy; however, the indirect effect is not significant when respect/achievement is 

low. These results suggest that retailers can benefit from including personal values when addressing 

consumers in the shopping environment with the intention to reduce their dietary stress. For 

example, they might bring salient values to the forefront in the retail environment by promoting the 

idea that when shopping for a healthy diet, feelings of (self-)respect and achievement are consistent 

with high levels of dietary self-efficacy. By contrast, the results indicate that they should pay less 

attention to the personal value of security when trying to reduce dietary stress.  

 At the product level, the results suggest that producers of healthy foods should realize that 

enjoyment as a value may influence dietary stress, as BMI had a negative effect on dietary stress 

when the level of enjoyment was low. Unfortunately, in line with the ‘unhealthy = tasty intuition’ 

(Raghunathan et al., 2006), unhealthy food is linked to enjoyment and tastiness, and therefore 

unhealthy food may trigger values of enjoyment, which again puts high-BMI consumers at risk of 

developing higher levels of dietary stress. Therefore, food producers should market attractive 

healthy foods in less high-calorie, unhealthy sections of shopping environments that are 

consequently less prone to trigger values of enjoyment for already struggling consumers. 

 Finally, the findings also suggest that it is not enough for food authorities, food producers, 

and retailers to ensure that consumers are getting ‘enough’ or the ‘correct’ information. The 

implications for all stakeholders are that consumers may respond differently to any initiative, as the 

results indicate that certain groups have specific vulnerabilities and competencies (e.g. differential 
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levels of and/or responses to dietary efficacy and/or stress in high-BMI individuals, female food 

consumers, and mature age cohorts). Therefore, it may be necessary to screen people to tailor any 

content and measure the impact of developmental initiatives on different subgroups. 

 

Limitations and future research directions 

First, consumers completed an online survey; they may behave differently when engaging in 

specific food market settings. While a survey is a generally accepted means of data collection, 

control over the contextual setting and response behavior of respondents is low. Second, this study 

had a relatively small sample size. Further research could use a lager sample size to increase the 

statistical power of the conducted analyses. Third, this study concentrated on analyzing consumers 

from one culture. Although dietary stress and being overweight are serious issues for many 

consumers in many societies, and though dietary stress is a feeling that consumers commonly 

experience, the results might suffer from a lack of generalizability to other cultures (Sebri and 

Zaccour, 2017). Therefore, future research might include differences across cultural settings. 

Fourth, individuals are constantly confronted with temptations that may interfere with the pursuit of 

their motivations such as eating a healthy diet. Potential food temptations may activate their 

hedonic thoughts and lead to associations of arousal, guilt, or even dietary stress (Hofmann et al., 

2007; Van Dillen et al., 2013). Future research could investigate dietary stress in non-healthy food 

choices. Fifth, because we used cross-sectional data, we could not directly consider reverse 

causality between BMI and stress, though our specified conceptual model provides superior fit to 

the data over a competing model based on reversed causality. 

 Notwithstanding these limitations, this study sheds light on the complexity of the interplay 

of personal values, socioeconomic variables, dietary self-efficacy, and dietary stress and offers new 

directions for further stress research. While comprehensive models of dietary stress may include 

genetic, biological, behavioral, psychological, and environmental variables (French et al., 2012), the 
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focus of the current study is on the socioeconomic and psychological level. Thus, additional 

consumer factors (e.g. perceived physical health, social norms, dietary traditions) may further 

enhance the depth of our results. 

 Finally, this study focuses on dietary stress when shopping for healthy food. Although 

persistent health trends and the obesity crisis—with almost 40% of the adult population being 

overweight and 13% obese (WHO, 2020)—make it likely that consumers have salient health goals 

when shopping for food, in some situations, this is even less so or not the case at all. For example, 

much of everyday food shopping is performed under time pressure (Vermeir and Van Kenhove, 

2005), and health goals may be partly squeezed out by efficiency goals and routine. In food 

shopping for weekends, holidays, or celebrations, other agendas may give rise to dietary stress. 

Future research might investigate dietary stress under these circumstances to determine differential 

interactions with BMI, socioeconomic variables, and dietary self-efficacy.  
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Appendix. Items used to measure the study constructs 

 
 

Perceived stress (PSS10) 

      When buying healthy food, I am often upset because of something that happens unexpectedly.b  

      When buying healthy food, I often feel that I am unable to control the important things.b  

X1 When buying healthy food, I often feel nervous and stressed. 

      When buying healthy food, I am often able to handle personal problems.a, b 

X2 When buying healthy food, I often feel that things are going my way.a 

X3 When buying healthy food, I often find that I cannot cope with all the things that I have to deal 

      with. 

      When buying healthy food, I am often able to control possible irritations.b 

X4 When buying healthy food, I often feel that I am on top of things.a 

X5 When buying healthy food, I am often angered because of things that happen that are outside of 

      my control. 

X6 When buying healthy food, I often feel difficulties are piling up so high that I cannot overcome 

      them. 

 

Dietary self-efficacy 

X7 In general, I’m capable of making healthy dietary choices. 

X8 I usually make an attempt to eat a well-balanced diet. 

X9 People’s unhealthy dietary choices result from their own carelessness. 

In the long-run, people who take care of themselves stay healthy.b 

I usually make an attempt to engage in healthy activities.b 

 

Enjoyment  

X10 Excitement 

X11 Fun and enjoyment 

 

Respect/achievement 

X12 Sense of accomplishment 

X13 Self-respect 

X14 Self-fulfillment 

X15 Being well-respected 

 

Security  

X16 Warm relationships  

X17 Sense of belonging  

X18 Security 
 
aItem reverse coded. 
bItem deleted because of low (<0.50) item-to-total correlation. 
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Figure 1. 

Conceptual model 
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Figure 2. 

Conceptual model results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Only significant (α=0.05) effects displayed. ns: non-significant. 
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Table I. 

Socioeconomic characteristics of the sample versus the Danish population 

 

Variable  Specification Percentage of  

   sample (n = 380)     Danish population (2017)a 

 

Gender Female  56.8  50.4 

 Male  42.6  49.6  

 

Household income (DKK)b <200.000  13.7  17.3 

 200.000–399.999 35.6  35.4 

 400.000–699.999 35.3  17.7 

 700.000–999.000 13.2  26.4 

 >1.000.000 2.3  3.1 

 

Educationc Without any graduation  0.0  0.4 

 Primary school 32.1  25.2 

 High school 7.9  8.7 

 Business training 33.4  35.4 

 Short advanced study 4.7  4.4 

 Medium/long  21.8  25.9 

 advanced study 

 

Age (years) 18–24  4.7  11.0 

 25–34  9.2  14.8 

 35–44  16.1  16.2 

 45–54  18.2  17.9 

 55–64  23.9  16.1 

 65–74   22.1  14.9 

 75–88  5.8  8.9 

 

Marital status Single  29.1  29.6 

 Married or living  70.9  70.4 

 together with spouse 

 
aFrequencies pertain to the Danish population aged 18–88 years. 
b100 DKK (Danish Kroner) ≈ 16 USD. 
cPopulation percentages are from 2015. ‘Business training’ includes educations such as carpenter, glazier, and 

electrician; ‘short advanced study’ includes undergraduate degrees such as teacher, accountant, and registered nurse; 

‘medium/long advanced study’ includes graduate degrees (i.e. bachelor’s, master’s, and doctoral). 

 

Source (population percentages): Danish Statistical Bureau (2019). 
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Table II. 

Descriptive statistics of measurement items and confirmatory factor analysis results  

 

Construct/indicator 

                                                                Standardized     Critical      Composite      Extracted 

  Mean (SD)c    Skewnessd    Kurtosisd     factor loading    ratioa          reliability       variance 
            
Dietary stressb          0.87 0.52 

X1  2.63(1.43)  0.50  -0.58  0.81 -   

X2  2.47(1.45)  0.46  -0.50  0.62 12.51   

X3  2.59(1.38)  0.54  -0.58  0.68 13.81   

X4   2.45(1.58)  0.37  -0.44  0.67 13.76   

X5  2.53(1.54)  0.46  -0.56  0.89 19.11   

X6  2.49(1.55)  0.35  -0.49  0.63 12.79   

            Dietary self-efficacyb          0.84 0.64 

X7  4.91(1.28)  -0.21  -0.34  0.80 -   

X8  5.14(1.28)  -0.18  -0.39  0.77 14.78   

X9  5.32(1.19)  -0.12  -0.32  0.84 15.68   

            Enjoyment          0.70 0.54 

X10  5.29(1.28)  -0.45  -0.53  0.70 -   

X11  5.82(1.12)  -0.26  -0.49  0.78 12.73   

            Respect/achievement          0.80 0.50 

X12  5.72(1.01)  -0.39  -0.54  0.75 -   

X13  4.77(1.38)  -0.61  -0.44  0.56 10.40   

X14  6.11(0.98)  -0.12  -0.41  0.77 14.29   

X15  5.65(1.21)  -0.30  -0.47  0.74 13.76   

            Security          0.75 0.50 

X16  5.44(1.43)  -0.61  -0.52  0.69 -   

X17  5.72(1.15)  -0.40  -0.53  0.73 11.80   

X18  6.01(1.09)  -0.39  -0.61  0.69 11.37   
            

 
aOne item for each construct was set to 1. 
bFour items pertaining to dietary stress and two items pertaining to dietary self-efficacy were deleted because of low (<0.50) item-to-

total correlation. The deleted items are marked in the Appendix. 
cThe means and SDs reported relate to the untransformed variables.   
dThe values of skewness and kurtosis relate to the normalized measurement items. Items were normalized using Templeton’s (2011) 

two-step method. 
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Table III. 

Discriminant validity and descriptive statistics 

 

Construct 1 2 3 4 5 

1. Dietary stress 0.52     

2. Dietary self-efficacy 0.19 0.64    

3. Enjoyment 0.05 0.06 0.54   

4. Respect/achievement  0.02 0.05 0.46 0.50  

5. Security  0.02 0.04 0.36 0.42 0.50 

      
Meana 2.53 5.12 5.56 5.51 5.72 

SD 1.11 1.08 1.05 0.94 0.99 

Multicollinearity (VIF) 1.24b 1.07 2.15 2.40 1.95 

 

Notes: Diagonals represent the average amount of extracted variance for each construct. Non-diagonals represent the 

shared variance between constructs (calculated as the squares of correlations between constructs). All correlations 

among constructs were significant on the 1% level.  

aSeven-point scales were applied for all the constructs. bAveraged VIF score (i.e. stress served as one of the exogenous 

variables, and the other variables served as endogenous constructs one at a time).  
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Table IV. Estimated standardized coefficients 

                                                                                                                                                                                       Moderating effects 

 

                                                                            Enjoyment                                           Respect/achievement                                  Security                              

                                                                        Main model effects                        Low                 High                                      Low               High                                 Low                High                           

Relationship              β(SE)   t-Value                       β(SE) t-Value      β(SE) t-Value                   β(SE) t-Value    β(SE) t-Value                β(SE) t-Value    β(SE) t-Value              

Direct effects 

  BMI 

  dietary self-efficacy                                    -0.16(0.02) -2.60a                -0.08(0.02) -0.95 -0.18(0.02) -2.20b            -0.0(0.02) -0.61   -0.21(0.02) 2.52b         -0.17(0.02) -2.00b  -0.11(0.02) -1.31          

  Perceived obesity 

  dietary self-efficacy                                     0.05(0.20)  0.90                           -0.04(0.28) -0.45    0.13(0.27) 1.54                    -0.06(0.26) -0.63    0.15(0.28) 1.78c              0.06(0.30) 0.68  0.03(0.26) 0.38       

  Gender                                              

  dietary self-efficacy                                     0.23(0.11)  4.02a                   0.24(0.15) 2.95a    0.18(0.16) 2.25b              0.15(0.14) 1.86c    0.25(0.16) 3.32a             0.13(0.15) 1.59  0.23(0.18) 2.82a    

  Income 

  dietary self-efficacy                                     0.02(0.03)  0.28                   0.08(0.04) 0.86   -0.02(0.04) -0.24               0.03(0.04) 0.29    0.03(0.04) 0.28              0.02(0.04) 0.25  0.01(0.04) 0.08 

  Education 

  dietary self-efficacy                                    -0.06(0.03)  -1.13                 -0.09(0.04) -1.17  -0.04(0.04) -0.53           -0.08(0.04) -1.02  -0.04(0.04) -0.51           -0.04(0.04) -0.55  -0.09(0.04) -1.08   

  Marital status  

  dietary self-efficacy                                     0.02(0.15) 0.32                    0.11(0.18)  1.18   -0.05(0.19) -0.61              0.02(0.18) 0.26   0.02(0.19) 0.18              0.08(0.18) 0.88  -0.06(0.20) -0.69        

  Age  

  dietary self-efficacy                                     0.15(0.01) 2.69a                   0.19(0.01) 2.42b   0.14(0.01) 1.60               0.01(0.18) 0.26   0.29(0.01) 3.59a             0.19(0.01) 2.42b  0.08(0.01) 0.97        

  Dietary self-efficacy 

   dietary stress                                           -0.56(0.07) -8.87a               -0.44(0.10) -5.05a  -0.58(0.10) -6.64a        -0.48(0.11) -5.62a   -0.58(0.10) -6.25a        -0.43(0.10) -5.32a  -0.57(0.10) -5.93a  

  BMI 

   dietary stress                                               -0.03(0.02) -0.60                 -0.19(0.02) -2.42b  0.08(0.02) 1.08              -0.06(0.02) -0.71   0.02(0.02) 0.21            -0.01(0.02) -0.18  -0.07(0.02) -0.93          

  Perceived obesity 

   dietary stress                                                0.06(0.19)  1.20                            0.15(0.28) 1.92c    0.03(0.27) 0.36                       0.09(0.28) 1.09     0.07(0.28) 0.89                 0.02(0.34) 0.30   0.11(0.23) 1.46      

  Gender                                              

   dietary stress                                                0.09(0.11)  1.84c                   0.06(0.15) 0.77     0.13(0.16) 1.85c              0.05(0.15) 0.62    0.15(0.17) 2.10b               0.13(0.17) 1.83c  0.10(0.16) 1.39    

  Income 

   dietary stress                                               -0.05(0.03)  -0.88                 -0.11(0.03) -1.25  -0.03(0.04) -0.33           -0.08(0.04) -0.92   -0.04(0.04) -0.52           -0.12(0.04) -1.44  0.01(0.04) 0.13 

  Education 

   dietary stress                                                -0.14(0.03) -2.68a                -0.18(0.04) -2.52a  -0.10(0.04) -1.42        -0.14(0.04) -1.97b  -0.12(0.04) -1.60           -0.12(0.04) -1.68c  -0.16(0.04) -2.07b   

  Marital status  

   dietary stress                                                 0.01(0.13) 0.23                   -0.01(0.18) -0.05   0.03(0.19) 0.32            -0.06(0.19) -0.78   0.08(0.18) 1.03             -0.04(0.20) -0.57   0.07(0.17) 0.86        

  Age  

   dietary stress                                                0.03(0.01) 0.56                    -0.04(0.01) -0.56   0.06(0.01) 0.75             -0.01(0.01) -0.15   0.06(0.01) 0.81              0.01(0.01) 0.01   0.07(0.01) 0.86        

 
aSignificant at the 1% level. bSignificant at the 5% level. cMarginally significant at the 10% level. 

Notes: Sample n = 380. Model fit (direct model effects): 2 = 218.14, df = 75, p < 0.01; RMSEA = 0.071; CFI = 0.93; IFI = 0.93; NNFI = 0.90; GFI = 0.93).  R2 (dietary self-efficacy) = 0.10; R2 (dietary 

stress) = 0.31. Coefficients in bold are statistically different (p < 0.05); only inspected were differences in which at least one coefficient was significant. Median splits created the low versus high levels of the 

three personal values (i.e. enjoyment, respect/achievement, and security).
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