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Prior research suggests inconsistent relationships between individuals’ personality traits, time perspective, and
specific behavior. In a large representative sample of Norwegian consumers (N = 810), we investigated the
relationships between the Big Five personality traits, domain-specific consideration of future consequences
(CFC), and consumption of functional foods. Structural equation modeling was employed to test the hypothesized
associations. Both CFC-Future and CFC-Immediate were positively related to the consumption of functional
foods, whereas personality traits exerted no direct influence on consumption. Several significant associations
between personality traits and CFC-Future and CFC-Immediate were found, and three of the five personality
traits—Conscientiousness, Agreeableness, and Neuroticism—exerted indirect effects on consumption frequency
via CFC-Future. Results support an integrative and hierarchical understanding of how personality traits and time
perspective interact in explaining variation in functional food consumption. The findings support the notion that
(domain-specific) CFC is better conceptualized as two distinct—albeit related constructs—that are shaped, in

part, by broader personality traits.

1. Introduction

Functional foods are food products that have been enriched with
health-enhancing or disease-preventing ingredients (e.g., vitamins,
minerals) that are part of a standard diet and consumed on a regular
basis in normal quantities (Doyon & Labrecque, 2008; Laros & Steen-
kamp, 2005). Prior investigations into explaining consumer behavior
toward functional foods have largely focused on factors such as conve-
nience, health benefits, price, preferences, taste, and other sensory at-
tributes (Sir6, Kapolna, Kapolna, & Lugasi, 2008; Urala & Lahteenmaéki,
2003). More recently, research efforts have explored factors related to
the consumer such as hedonic pleasure, cognition and affect, knowledge,
habits, trust, and perceived risk (Bimbo et al., 2017; Mogendi, De Steur,
Gellynck, & Makokha, 2016; O’Connor & White, 2010; Santeramo et al.,
2018; Verbeke, 2006). Although some recent reviews (Bimbo et al.,
2017; Santeramo et al., 2018) have identified various personal values or
personality traits to influence consumer acceptance or consumption of
functional foods, studies investigating if and how individual differences
in broader behavioral dispositions relate to functional food consumption
are still scarce.

* Corresponding author. Mgreforsking, 6021, Alesund, Norway.

The current study addresses if and how individual differences in the
Big Five personality traits (Donnellan, Oswald, Baird, & Lucas, 2006;
John & Srivastava, 1999) and consideration of future consequences
(Strathman, Gleicher, Boninger, & Edwards, 1994; van Beek, Antonides,
& Handgraaf, 2013) are interrelated and associated with the consump-
tion of functional foods. Consideration of future consequences (here-
after, CFC) assesses the extent that individuals’ CFC influences their
current behavior, and it is a frequently used measure to explain indi-
vidual differences in health (e.g., Crockett, Weinman, Hankins, & Mar-
teau, 2009; Murphy & Dockray, 2018) and food-related behaviors (e.g.,
Dassen, Houben, & Jansen, 2015; Olsen & Tuu, 2017). The five-factor
model of personality (FFM; McCrae & Costa, 1997) is one of the most
used frameworks to study individual personality traits, including their
relationship to (healthy) food behavior (e.g., Goldberg & Strycker, 2002;
Keller & Siegrist, 2015). This study investigates the antecedent role of
personality traits on CFC and consumption of functional foods, and the
mediating role of CFC. To the authors’ knowledge, this is the first study to
include the Big Five personality traits as precursors of CFC
domain-specific to (healthy) food choice.

Time perspective is suggested to be rooted in positive and negative
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affect (Kooij, Kanfer, Betts, & Rudolph, 2018), personality traits (Kairys
& Liniauskaite, 2015), or agentic traits such as self-esteem or locus of
control (Shipp, Edwards, & Lambert, 2009). The current study contrib-
utes to the ongoing discussion on domain-specificity (McKay, Perry,
Cole, & Magee, 2017; Murphy, Cadogan, & Dockray, 2019) and
dimensionality of CFC (Joireman & King, 2016; Murphy & Dockray,
2018) and aims to extend this research area into novel health domains (i.
e., functional foods). This study first examined the dimensionality of a
CFC scale domain-specific to food choice and health outcomes. The
study defines CFC as an attitudinal or cognitive-motivational construct
of beliefs that is oriented toward domain-specific consequences, sug-
gesting that individuals can be future-orientated in some behavioral
domains, but not in others (McKay et al., 2017; Murphy et al., 2019).
Time perspective is argued to be more dynamic and domain-specific and
thus more easily subjective to change as compared to personality (Kairys
& Liniauskaite, 2015). In a recent review, Kooij et al. (2018) encouraged
future research to investigate if and how future time perspective medi-
ates the relationship between personality traits and specific behaviors
and outcomes, including health behavior. Although malleable across the
lifespan, personality traits tend to endure over time (Cobb-Clark &
Schurer, 2012). According to the Five Factor Theory (FFT; McCrae &
Costa, 1996), personality traits are distal causes of behavior mediated by
characteristic adaptations including (health) habits, beliefs, and atti-
tudes (McCrae & Costa, 2008; McCrae & Sutin, 2018). In adherence to
this, individual differences in CFC could help in explaining why
Conscientiousness is positively related to consumption of less unhealthy
food (viz., Bogg & Roberts, 2004) or why Openness and consumption of
fruits and vegetables are positively associated (viz., Lunn, Nowson,
Worsley, & Torres, 2014). Overall, the current study aims to explore
possible associations between domain-specific CFC, the Big Five per-
sonality traits and the consumption of functional foods.

2. Theoretical framework

Hierarchically, time perspective acts as an overarching temporal
construct encompassing various time-related concepts such as time
attitude (Nuttin, 2014), temporal focus (Shipp & Aeon, 2019), time
orientation (Zimbardo & Boyd, 1999), and CFC (Strathman et al., 1994).
The concept of (future) time perspective (hereafter, FTP) has been
referred to as both a motivational-cognitive or attitudinal construct, and
as a stable disposition similar to personality traits (Kairys & Liniaus-
kaite, 2015; Kooij et al., 2018). Although FTP certainly shares charac-
teristics similar to traits (i.e., a stable, cross-situational behavioral
tendency), it is frequently argued to differentiate the two (Kooij et al.,
2018). Kairys and Liniauskaite (2015) concluded that the nature of time
perspective is two-fold: “The core [...] is relatively stable and similar to
[traits] and the shell of it is dynamic and subjective to situational
changes” (p. 110).

Many current decisions have future implications (Kim & Zauberman,
2019). For instance, individuals’ eating behavior involves consideration
of, and conflict in prioritizing between, immediate hedonism in eating
pleasure and future goals or consequences for health, longer life ex-
pectancy, or well-being (van Beek et al., 2013). Typically, future time
perspective is positively associated with engaging in health-promoting
behaviors (Hall, Fong, & Sansone, 2015). Consideration of future con-
sequences refers to “the extent to which individuals consider the po-
tential distant outcomes of their current behaviors and the extent to
which they are influenced by these potential outcomes™ (Strathman
etal., 1994, p. 743). Thus, consideration of future consequences not only
assesses individuals’ future time perspective (i.e., consequences in the
future), but also their tendencies for enjoying the present (i.e., maxi-
mizing immediate hedonic benefits at the expense of future benefits).
The present study consequently considers CFC an attitudinal or
cognitive-motivational construct in accordance with commonly held
views (Andre, van Vianen, Peetsma, & Oort, 2018; Kairys & Liniaus-
kaite, 2015; Kooij et al., 2018). Finally, and in accordance with current
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research on CFC and health behavior, we posit a bidimensional oper-
ationalization; that is, we distinguish between CFC-Future and
CFC-Immediate (e.g., J. Adams, 2012; Joireman & King, 2016).

2.1. CFC dimensionality and domain-specificity

A recent meta-analysis (Murphy & Dockray, 2018) has called
attention to an ongoing debate regarding the underlying factor structure
of CFC. Although most studies to date have treated the CFC scale as
unidimensional (Mohammed & Marhefka, 2019), increasing evidence
suggests two factors (e.g., Joireman, Balliet, Sprott, Spangenberg, &
Schultz, 2008; Joireman, Shaffer, Balliet, & Strathman, 2012) or even
four factors (e.g., Ryack, 2012; Zhang, Kong, Zhang, & Li, 2015). One
rationale for a two-factor structure is that “individuals may consider the
future consequences of their actions, the immediate consequences of
their actions, or both” (p. 1273). Consequently, we first assessed the
dimensionality of CFC; that is, comparing a unidimensional (CFC) with a
bidimensional (CFC-Future, CFC-Immediate) factor structure.

Until recently, CFC has predominantly been interpreted as a global
domain-free construct (Murphy et al., 2019); that is, CFC is fixed across
all life domains. However, several investigators have proposed that CFC
is domain-specific (e.g., Dassen et al., 2015; McKay et al., 2017; van
Beek et al., 2013) and that domain-specificity may tackle concerns about
small effect sizes and inconsistency in research findings (Joireman &
King, 2016; Murphy et al., 2019; Sweeney & Culcea, 2017). For instance,
Murphy et al. (2019) explicated that “it is possible that an individual can
consider future behavioral outcomes in one domain (e.g., work) and
relatively immediate outcomes in another (e.g., health)” (p. 2). van Beek
et al. (2013) argued that food choices involve trade-offs between im-
mediate outcomes such as pleasure/hedonism and future outcomes
related to adverse health or utilitarian effects. In their study, a
domain-specific adaptation of the CFC scale was developed to reflect
future and immediate consideration of current eating behavior, wherein
the words food or eating behavior were incorporated into the original CFC
scale items. In their Dutch sample, healthy eating was only associated
with  consideration of immediate outcomes, such that
immediate-oriented individuals consumed less healthy food. Building
upon their study, Dassen et al. (2015) found that consideration of future
(vs. immediate) consequences in relation to food consumption in a
Dutch sample was strongly associated with healthier (vs. unhealthy)
eating patterns. More recently, Rojas-Rivas et al. (2020) found similar
domain-specific CFC-Future and CFC-Immediate scales to differentially
explain bread choices among Uruguayan consumers; that is,
future-oriented consumers chose whole bread (i.e., healthy option)
whereas present-oriented people went for the less healthy option—-
white bread (see also McKay et al., 2017; McKay, Perry, & Cole, 2018).

Combined, these studies suggest that domain-specific measures of
CFC are preferable to global measures in predicting specific behaviors.
This recognition can be attributed to the notion of compatibility (Ajzen
& Fishbein, 2005), which states that “measures of attitude and behavior
involve exactly the same target, act, context, and time (TACT) elements,
whether defined at a very specific or at a more general level” (p. 29). We
argue that consumption of functional foods is a convenient means to
achieve or maintain a healthier diet, resonating both a desire for con-
venience and taste (present orientation) and a desire for healthy eating
(future orientation). Our conceptualization of CFC as a domain-specific
attitudinal construct would suggest that adhering to the principle of
compatibility could strengthen the association between CFC and con-
sumption of functional foods. This study contributes to the existing
literature (Dassen et al., 2015; van Beek et al., 2013) in exploring if and
how domain-specific CFC is related to functional food consumption:

Hla. CFC-Future is positively associated with functional food con-
sumption frequency.

H1b. CFC-Immediate is positively associated with functional food
consumption frequency.
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2.2. The Big Five personality traits and (healthy) food choice

Personality traits are individual characteristics of “relatively stable
patterns of behavior, thoughts, and emotions” (Parks-Leduc, Feldman, &
Bardi, 2015, p. 3), which are predictive of various general behavioral
patterns including health and eating habits (Bogg & Roberts, 2004;
Goldberg & Strycker, 2002). The dominant representation of personality
is the Five Factor Model (McCrae & Costa, 1997; Roccas, Sagiv,
Schwartz, & Knafo, 2002), which represents the Big Five personality
traits “at the broadest level of abstraction” (John & Srivastava, 1999, p.
105): Openness to Experience (Openness), Conscientiousness, Extra-
version, Agreeableness, and Neuroticism.! According to the Five Factor
Theory, personality traits, as basic tendencies, are “abstract potentials,
hypothetical psychological features of the individual that, over time and
in specific situations, come to be manifested in concrete realizations”
(McCrae & Sutin, 2018, p. 152). Together, these structural individual
differences in personality describe broad behavioral tendencies associ-
ated with future behavior and behavioral outcomes (Baumert et al.,
2017).

Personality traits constitute reliable predictors of dietary and health
behavior patterns (Bogg & Roberts, 2004; Goldberg & Strycker, 2002;
Machado-Oliveira et al., 2020; Stevenson, 2017) through traits of
Conscientiousness and Neuroticism (Carrillo, Prado-Gasco, Fiszman, &
Varela, 2012), self-control (Salmon, Fennis, de Ridder, Adriaanse, & De
Vet, 2014), or hedonic tendencies (Hofmann, van Koningsbruggen,
Stroebe, Ramanathan, & Aarts, 2010; Lowe & Butryn, 2007). Several
studies have also investigated relations between personality traits and
individual eating habits, dietary intake, and food choice (Lin, Ortega,
Caputo, & Lusk, 2019). A review by Lunn et al. (2014) emphasized “a
positive association between Openness and consumption of fruits and
vegetables and between Conscientiousness and healthy eating” (p. 403).
Openness and Conscientiousness also displayed positive relationships to
adhering to a healthy diet in a large U.S. community sample (Goldberg &
Strycker, 2002). Furthermore, Bogg and Roberts’ (2004) meta-analysis
demonstrated that Conscientiousness was positively associated with
the consumption of less unhealthy food, whereas Carrillo et al. (2012)
provided evidence of Conscientiousness and Neuroticism affecting the
food choice motives health and weight control; and, ultimately, the
consumption of low-sugar, low-fat, and high-calorie foods in a Spanish
sample of young consumers. Keller and Siegrist (2015) demonstrated
that personality influenced food consumption and played “a role in
adherence to a balanced or unbalanced diet” in a random sample of the
German-speaking part of Switzerland (p. 136). For instance, high
Conscientiousness was associated with more frequent consumption of
fruit and vegetables, whereas high Neuroticism was related to con-
sumption of energy-dense sweet and savory food. In a large sample of
Estonian adults, Mottus et al. (2012) demonstrated that low Neuroticism
and high Extraversion, Openness, and Conscientiousness were associ-
ated with the consumption of healthier diets (i.e., cereals, fish, fruits,
and vegetables). More recently, Pfeiler and Egloff (2020, p. 104607)
found that Openness and Conscientiousness were related to healthier
eating habits among a large representative sample of Australians.

! Briefly, Openness characterizes individuals who are imaginative, curious,
and creative (Goldberg, 1992) and describes “the breadth, depth, originality,
and complexity of an individual’s mental and experiential life” (John et al., 2008,
p- 120). Conscientiousness “facilitates task- and goal-directed behavior”
including thinking before acting and delaying gratification (John et al., 2008, p.
120). Conscientious people are organized, dutiful, and responsible (Goldberg,
1992; John & Srivastava, 1999) and “stay healthier, thrive, and live longer”
(Friedman & Kern, 2014, p. 731). Extraversion is characterized by people being
sociable, enthusiastic, and adventurous (John & Srivastava, 1999) and implies
“an energetic approach toward the social and material world” (John et al., 2008,
p. 120). Agreeable people are trustful, fair, and altruistic (Goldberg, 1992; John
& Srivastava, 1999). Finally, neurotic individuals are insecure, guilt-ridden, and
tense (Goldberg, 1992).
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We argue that functional foods constitute a relatively novel food
category of products particularly characterized by their convenience
and health-promoting attributes. In an experimental study exploring
people’s impressions of users of functional foods, Saher, Arvola, Linde-
man, and Lahteenmaki (2004) found that “[buyers] of functional foods
were regarded as more innovative” (p. 79). Openness is associated with
innovativeness, such that individuals with a high degree of Openness
would be more likely to seek out new situations and products (Olsen,
Tudoran, Honkanen, & Verplanken, 2016). Openness is also theoreti-
cally related to Extraversion through a common higher-order factor
labeled plasticity, rendering extraverted people—like open people-
—more dispositioned to “seek out stimulating experiences” (Feist, 2019,
p- 31). Together, both Openness and Extraversion (i.e., plasticity)
involve a general tendency toward exploration of and adaptation to
novel phenomena (Feist, 2019; Olsen et al., 2016). Thus, a reasonable
expectation would be that both open and extraverted individuals are
more prone to consume functional foods compared to less open and
introverted consumers.

Low Conscientiousness is associated with detrimental health be-
haviors such as smoking, substance abuse, and unhealthy dietary and
exercise habits (John, Naumann, & Soto, 2008). Among the Big Five
personality traits, Conscientiousness is most consistently related to the
consumption of healthier diets (Stevenson, 2017). Thus, we expect that
conscientious people will be more inclined to consume functional foods
following their ability to plan ahead and anticipate the long-term con-
sequences of their actions (Kooij et al., 2018).

Regarding Agreeableness, more agreeable people tend to approach
novel foods more so than people low in Agreeableness (Nezlek & For-
estell, 2019). Additionally, Agreeableness is associated with healthy
dietary behaviors such as limiting one’s intake of sugar and fats and
taking vitamins (Booth-Kewley & Vickers, 1994Booth-Kewley & Vick-
ers, 1994). It is thus reasonable to expect a positive relationship between
Agreeableness and consumption of functional foods.

Finally, Neuroticism is associated with emotional, external, and
restrained eating (Elfhag & Morey, 2008; Keller & Siegrist, 2015), and
neurotic people are less inclined to delay gratification (Olsen et al.,
2016). Neuroticism has further been linked to poor quality diets, higher
neophobia, and convenience (MacNicol, Murray, & Austin, 2003;
Mottus et al., 2013; Tiainen et al., 2013). Neurotic people are also
suggested to “adopt counter-regulatory emotional eating and to eat
high-energy dense sweet and savory food in particular” (Keller & Sieg-
rist, 2015, p. 136). The following hypotheses are proposed:

H2a. Personality traits (except Neuroticism) are positively associated
with functional food consumption frequency.

H2b. Neuroticism is negatively associated with functional food con-
sumption frequency.

2.3. Relationships between personadlity traits and future time perspective
(FTP)

Time perspective and personality traits are both considered rela-
tively stable individual determinants of behavior (Kairys & Liniauskaite,
2015). The two concepts may however be differentiated in accordance
with the FFT (McCrae & Sutin, 2018), wherein personality traits are
distal causes and time perspective a more proximal determinant (i.e.,
characteristic adaptations) of behavior (see also Loose, Robiou Du Pont,
Acier, & El-Baalbaki, 2019). Indeed, in a recent review, Kooij et al.
(2018) suggested the Big Five personality traits—particularly Con-
scientiousness—to be important antecedents of FTP. The authors posited
that “more agreeable, open, extraverted, and conscientious individuals
[...]1 score higher on FTP” (p. 876). Dunkel and Weber (2010) found that
Conscientiousness and Neuroticism both were strong positive predictors
of FTP (as measured by the ZTPI). Some studies have also demonstrated
relationships between personality traits and CFC (e.g., J. Adams &
Nettle, 2009; Daugherty & Brase, 2010; Gick, 2014; Lafreniere &
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Cramer, 2006). Gick (2014) demonstrated that for university students,
Conscientiousness was positively associated with CFC and CFC-Future,
but negatively related to CFC-Immediate. In a study of U.S. urban citi-
zens (J. Adams & Nettle, 2009), CFC was positively associated with
Conscientiousness, Agreeableness, and Openness and negatively related
to Neuroticism. With the exception of Neuroticism both Lafreniere and
Cramer (2006) and Daugherty and Brase (2010) found positive corre-
lations of Conscientiousness, Openness, and Agreeableness with CFC in
Canadian and U.S. undergraduates, respectively. Finally, Thelken and de
Jong (2017) showed that Conscientiousness, Agreeableness, and
Neuroticism were positively related to CFC-Future; whereas Conscien-
tiousness was positively, and Extraversion negatively related to
CFC-Immediate. Consequently, we proposed the following hypotheses:

H3a. Personality traits are positively associated with CFC-Future.

H3b. Personality traits are negatively associated with CFC-Immediate.
2.4. The mediating role of CFC

Personality traits are “broad-bandwidth” individual differences that
offer parsimony at the expense of predictive accuracy (Saucier &
Goldberg, 2004). In other words, personality traits can demonstrate
predictive abilities pertaining to broad domains of behavior (e.g.,
health), albeit to a lesser extent predict specific behaviors (e.g., eating
functional foods) within a given domain (see e.g., Epstein, 1979).
Descriptive approaches to personality (e.g., FFM) are well-suited to
assess inter-individual differences in behavior (Baumert et al., 2017), yet
have limitations in providing explanations as to why certain traits are
associated with specific behaviors. A means to address such a limitation
is to introduce mediating mechanisms responsible for the person-
ality—behavior link. Aside from direct associations between personality
traits and FTP and health-related behaviors and outcomes, FTP can take
on a mediational role in the personality-health relationship (Kooij et al.,
2018), asking “why personality traits have their consequential effects”
(Hampson, 2012, p. 317).

The mediating role of (future) time perspective, including CFC,
within the health domain has received some research attention (e.g., J.
Adams, 2009; J. Adams & White, 2009). However, although plausible,
the mediating role of time perspective in the personality-behavior
relationship has not been widely explored (Loose et al., 2019). Kooij
et al. (2018) advocated that FTP “may function as an important link in
the relationships between personality traits and individual motivation
and behavior” (p. 868). Their meta-analysis provided evidence of indi-
rect effects of personality traits on several health-related outcome var-
iables as mediated by FTP. A review of CFC (Joireman & King, 2016)
also called for research “locating CFC within a broader developmental
framework” (p. 322). Our theoretical model conceptualized CFC as a
mediator between personality traits and behavior (Fig. 1), and we pro-
posed the following hypotheses:

H4a. CFC-Future mediates the relationship between personality traits
and consumption frequency.

H4b. CFC-Immediate mediates the relationship between personality
traits and consumption frequency.

3. Materials and methods
3.1. Data collection and sample characteristics

In January 2019, a sample of the Norwegian adult pop-
ulation—representative for sex, age, and region—responded to an on-
line survey. The final sample included 810 respondents, randomly
selected from a pre-recruited pool of respondents administered by a
reputed research agency—YouGov. Respondents were aged 18-74
years, 50.6% were men, 28.4% had 1-3 years of university education,
and 26.0% had >4 years of university education. Respondents
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completed an online survey measuring the Big Five personality traits,
domain-specific CFC, and consumption frequency of functional foods,
along with other measures not part of this study.

3.2. Measures

A functional food was defined as a food product enriched with
minerals, vitamins, fatty acids, or proteins for health-enhancement or
disease-prevention, part of a standard diet and consumed on a regular
basis in normal quantities (Doyon & Labrecque, 2008; Laros & Steen-
kamp, 2005). Participants were given the definition prior to the
assessment of consumption frequency. Consumption of functional foods
was assessed on a scale from 1 (never/seldom) to 7 (several times per day)
following the question: “On average during the last 6 months, how often
have you consumed functional foods?” Similar measures have been used
to assess self-reported consumption frequency of food (Olsen, Schol-
derer, Brunsg, & Verbeke, 2007), including functional foods (Goetzke,
Nitzko, & Spiller, 2014).

Domain-specific CFC was measured by eight items adapted from van
Beek et al. (2013), of which four items were designed to reflect
consideration of distal health outcomes of current food choices
(CFC-Future) and four items more proximal consequences (CFC-Im-
mediate). The adaptation of the original items consisted in stronger
emphasis on food choice (vs. eating behavior) and health outcomes (vs.
outcomes). This framing, particularly the emphasis on health outcomes,
is suggested to clarify the interpretational ambiguity related to the
original scale of whether respondents “imagine either positive or
negative consequences on their health” (Tértora & Ares, 2018, p. 710).
Sample items were “I often choose to eat food with positive health ef-
fects in the long term” (CFC-Future) and “I only choose my food to
satisfy immediate needs, figuring possible future health problems will
take care of themselves” (CFC-Immediate). The eight items were scored
on a scale from 1 (strongly disagree) to 7 (strongly agree).

The Big Five personality traits were measured with the Mini-
International Personality Item Pool (Mini-IPIP; Donnellan et al.,
2006), a 20-item short form of Goldberg’s (1999) 50-item IPIP-FFM. The
Mini-IPIP is a validated and frequently used instrument, cited more than
1300 times (Perry, Hoerger, Molix, & Duberstein, 2019), wherein each
of the five personality traits is assessed by four items. The current study
applied a scale from 1 (strongly disagree) to 7 (strongly agree). Negatively
worded items were reverse coded prior to further analysis. In addition,
sociodemographic variables sex, age group, and education level were
included in the structural models as control variables.

3.3. Analytical procedures

The two-stage procedure of Anderson and Gerbing (1988) was fol-
lowed for confirmatory factor analyses (CFA) and structural equation
modeling (SEM) using RStudio (RStudio Team, Version February 1,
5019, 2019) with lavaan package version 0.6-5 (Rosseel, 2012). A CFA
was performed to investigate the relationships between items and their
corresponding latent constructs. Average variance explained (AVE) and
maximum shared variance (MSV) were measures of convergent and
discriminant validity, respectively, whereas construct reliability (CR)
assessed internal consistency in scale items. Satisfactory convergent
validity is represented by AVE >0.5, discriminant validity by AVE >
MSV, and CR by CR > 0.7 (Hair, Black, Babin, & Anderson, 2013).

Moreover, two measurement models were specified and compared to
assess the appropriate factor structure of the CFC scale. Sample size-
independent model fit indices included root mean square error of
approximation (RMSEA < 0.07), comparative fit index (CFI > 0.92),
standardized root mean square residual (SRMR < 0.08), and the Tucker-
Lewis Index (TLI > 0.92) (Hair et al., 2013). Confounding effects of
common method bias were controlled for by applying an unmeasured
latent methods factor to the measurement model (Podsakoff, MacK-
enzie, Lee, & Podsakoff, 2003).
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Fig. 1. Conceptual model depicting the hypothesized relationships between the Big Five personality traits, domain-specific CFC, and consumption of functional

foods.
CFC: consideration of future consequences.

Finally, a bias-corrected bootstrap procedure with 5000 resamples
was run to test for specific indirect effects of personality traits on con-
sumption frequency through CFC-Future and CFC-Immediate,
respectively.

4. Results
4.1. Reliability and validity of measures

To assess the appropriate factor structure of the CFC scale, two
measurement models were specified, and their model fit were compared.
The first model specified CFC as a single unidimensional factor (imme-
diate items reverse-coded). Model fit was poor, X2(20) = 981.71,
RMSEA = 0.24, CFI = 0.62, SRMR = 0.16, TLI = 0.46. The second model
assumed two correlated factors (i.e., CFC-Future vs. CFC-Immediate).
Model fit improved significantly, ¥*(19) = 107.71, RMSEA = 0.08,
CFI = 0.97, SRMR = 0.04, TLI = 0.95. Hence, a two-factor representa-
tion of CFC was retained for further analysis.

The full measurement model included seven latent constructs: CFC-
Future, CFC-Immediate, Openness, Conscientiousness, Extraversion,
Agreeableness, and Neuroticism. Initial model fit was suboptimal,
X2(329) = 2053.65, RMSEA = 0.08, CFI = 0.79, SRMR = 0.08, TLI =
0.75. To improve overall model fit, the measurement model was
screened for problematic items (i.e., low factor loadings and high error
correlations). Consequently, one item per latent personality construct
was omitted.” The moderated measurement model demonstrated
improved fit, X2(209) = 842.26, RMSEA = 0.06, CFI = 0.90, SRMR =
0.06, TLI = 0.88. Modification indices suggested some correlated error
terms which would improve model fit. However, allowing for correlated
error terms—especially between items measuring different latent con-
structs—is usually not advised without a theoretical reason (Hermida,
2015; Landis, Edwards, & Cortina, 2009) and therefore such modifica-
tions were not implemented. CFC-Future and CFC-Immediate demon-
strated convergent and discriminant validity, respectively AVE >0.50
and AVE > MSV, and CR > 0.70. Openness, Conscientiousness, Agree-
ableness, and Neuroticism were just below the convergent validity

2 Structural models were also specified without scale modification (i.e., using
the original Mini-IPIP scale in full), which resulted in similar parameter esti-
mates, but severely poorer model fit indices as compared to the model with
scale modification.

threshold of 0.50. Conscientiousness and Neuroticism showed inade-
quate discriminant validity (AVE < MSV) and were just below the
construct reliability limit (CR < 0.70). Omitting additional items to
achieve better overall model fit, and adequate validity and reliability
estimates, was deemed inappropriate on the grounds that the latent
constructs then would only be reflected by two items and hence become
unidentifiable on their own (e.g., Howell, Breivik, & Wilcox, 2007).
Common method bias was not observed. Table 1 presents the final
measurement model.

Descriptive results suggest that respondents considered potential
future health consequences related to their current food choices (mean
CFC-Future = 4.89) more than the immediate rewards (mean CFC-Im-
mediate = 3.54). Consumption of functional foods was positively related
to CFC-Future (r = 0.16, p < .001) but not CFC-Immediate (r = 0.04,p =
.29). Openness (r = —0.10, p < .05) and Agreeableness (r = —0.09, p <
.05) were negatively correlated with the consumption of functional
foods. All five personality traits were intercorrelated (r = —0.68 — 0.51,
p < .001). Average consumption frequency of functional foods (M =
2.87) corresponded to between 1 and 3 times a month and once a week.
Table 2 displays correlations and descriptive statistics for study
variables.

Compared to men, women were more considerate of future conse-
quences and less of immediate consequences of their food choices.
Women also reported higher scores on Extraversion, Agreeableness, and
Neuroticism in comparison to men. Age and education level were
positively associated with CFC-F and negatively related to CFC-L
Moreover, age and education level were positively related to Openness
and Agreeableness and negatively related to Neuroticism. Age was also
positively associated with Conscientiousness and Extraversion. A weak
negative correlation between age and consumption frequency of func-
tional foods was also observed.

4.2. Tests of structural models and indirect effects

Four structural equation models were specified and tested (Table 3),
controlling for sociodemographic variables sex, age group, and educa-
tion level. Our first research objective was to test the relationships of
domain-specific CFC-Future and CFC-Immediate to consumption fre-
quency of functional foods. Model 1 therefore specified CFC-Future and
CFC-Immediate as predictors of consumption frequency. Goodness-of-fit
measures were adequate, X2(46) = 160.80, RMSEA = 0.06, CFI = 0.96,
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Table 1

Standardized factor loadings, reliability and validity.

Construct and item

Factor
loading

Composite
reliability

Average
variance
extracted

Consideration of future consequences

I consider how my health might be
in the future, and try to influence
my health with my day to day
food choices

1 often choose to eat food with
positive health effects in the long
term

1 think it is important to take
warnings about negative health
consequences of the food I eat
seriously even if the consequences
will not occur for many years

1 think it is more important to
choose food with favorable
distant health consequences than
food with less favorable
immediate consequences

Consideration of immediate
consequences

I only choose my food to satisfy
immediate needs, figuring
possible future health problems
will take care of itself

I generally ignore warnings about
possible future health problems in
consequence of what I eat because
I think they will be resolved
before they reach crisis level

1 think that sacrificing particular
food now is usually unnecessary
because future health
consequences can be dealt with at
a later time

I only choose food that satisfies my
immediate needs, figuring that I
will take care of potential future
health problems that may occur at
a later date

Openness

openb5: I have a vivid imagination

openl0: I am not interested in
abstract ideas (reverse scored)

openl5: I have difficulty
understanding abstract ideas
(reverse scored)

open20: I do not have a good
imagination (reverse scored)

Conscientiousness

cons3: I get chores done right away

cons8: I often forget to put things
back in their proper place
(reverse scored)

cons13: I like order

cons18: I make a mess of things
(reverse scored)

Extraversion

extrl: I am the life of the party

extr6: I don’t talk a lot (reverse
scored)

extrll: I talk to a lot of different
people at parties

extr16: I keep in the background
(reverse scored)

Agreeableness

agre2: I sympathize with others’
feelings

agre7: I am not interested in other
people’s problems (reverse
scored)

agrel2: I feel others’ emotions

0.83

0.74

0.75

0.63

0.79

0.74

0.62

0.80

0.74

0.82

0.50

0.69

0.41
0.79

0.78

0.56

0.76

0.71

0.57
0.79

0.83

0.83

0.73

0.75

0.74

0.55

0.55

0.49

0.42

0.50

0.49
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Table 1 (continued)

Construct and item Factor Composite Average
loading reliability variance
extracted

agrel7: I am not really interested in
others (reverse scored)
Neuroticism 0.68 0.43
neur4: I have frequent mood swings ~ 0.83
neur9: I am relaxed most of the time ~ x
(reverse scored)

neurl4: I get upset easily 0.60
neur19: I seldom feel blue (reverse 0.49
scored)

Note. x indicates omitted items to improve model fit. Model fit: ¥*(209) =
842.26, RMSEA = 0.06, CFI = 0.90, SRMR = 0.06, TLI = 0.88.

SRMR = 0.04, TLI = 0.94. Both CFC-Future (f = 0.22,t=5.13,p <.001)
and CFC-Immediate (p = 0.12, t = 2.64, p < .01) were significantly
associated with consumption frequency. These results support hypoth-
eses Hy, and Hyp.

The second objective was to investigate the link between the Big Five
personality traits and consumption frequency of functional foods. Thus,
Model 2 assessed the direct effects of Openness, Conscientiousness, Ex-
traversion, Agreeableness, and Neuroticism on consumption frequency.
None of the Big Five personality traits were significantly associated with
consumption frequency and model fit was unsatisfactory, y*(121) =
574.06, RMSEA = 0.07, CFI = 0.88, SRMR = 0.05, TLI = 0.83. Findings
were thus unsupportive of hypotheses Hy, and Hyy,.

Introducing the Big Five personality traits as precursors of CFC-
Future and CFC-Immediate to the model, two additional analyses were
run. The first analysis assumed only indirect effects of personality traits
on consumption frequency via CFC-Future and CFC-Immediate, con-
straining the direct paths to equal zero (Model 3a, full mediation). The
second model allowed all paths to be freely estimated (Model 3b, partial
mediation). A chi-square difference test comparing the two nested
models implied marginally improved model fit, Ay*s) = 10.85, p = .05.
No change to the other fit indices was observed.

In the full mediation model (Model 3a), both CFC-Future (§ = 0.22, t
=5.11, p < .001) and CFC-Immediate (§ = 0.12, t = 2.77, p < .01) were
significant predictors of consumption frequency. The partial mediation
model (Model 3b)—allowing for direct effects of personality traits on
consumption frequency—attenuated the effect of CFC-Immediate on
consumption (p = 0.08, t = 1.73, p = .08), leaving CFC-Future the only
significant predictor of consumption frequency (p = 0.24, t =5.29,p <
.001). Extraversion was not associated with neither CFC-Future (f =
—0.05, t = —0.98, p = .33) nor CFC-Immediate (p = —0.02, t = —0.37,p
=.71), thus lending no support to hypotheses Hs, and Hsp,. Neuroticism
was positively associated with CFC-Future (p = 0.23, t = 2.80, p < .01)
but not CFC-Immediate (f = —0.01, t = —0.17, p = .86), supporting
hypothesis Hs, but not hypothesis Hz,. Openness was only related to
CFC-Immediate (p = —0.18, t = —3.21, p < .01) and not to CFC-Future (8
= 0.09, t = 1.53, p = .13), supporting hypothesis Hsz, but not Hg,,
Conscientiousness (f = 0.25, t = 3.15, p < .01) and Agreeableness (f =
0.18, t=2.60, p < .01) were both positively associated with CFC-Future
and negatively related to CFC-Immediate (p = —0.17, t = —2.32, p < .05;
f=-0.14,t=-2.17, p < .05, respectively), thus supporting hypotheses
Hs, and Hgyp, (Table 3). The Big Five personality traits explained 15.6%
and 20.6% of the variance in CFC-Future and CFC-Immediate, respec-
tively. Together, the Big Five personality traits, CFC-Future, and CFC-
Immediate accounted for 6.4% of the variance in consumption
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Table 2
Correlation matrix and descriptive statistics for study variables.
0] C E A N CFC-F CFC-1 CF
(6] -
C —
E 0.32%** -
A 0.41%** 0.48*** -
N g —0.41 %% -
CFC-F 0.08 —0.06 -
CFC-1 —0.21%** —0.35%** 0.26%** —0.41%** -
CF —0.06 —0.09* 0.05 0.16%** 0.04 -
Mean 4.03 5.18 3.69 4.89 3.54 2.87
SD 1.23 1.11 1.20 1.02 1.19 1.66

Note. ***p < .001, **p < .01, *p < .05, O = Openness, C = Conscientiousness, E = Extraversion, A = Agreeableness, N = Neuroticism, CF = Consumption frequency (of
functional food), CFC-F = consideration of future consequences—future, CFC-I = consideration of future consequences-immediate.

Table 3

Structural equation models and fit indices, controlling for sex, age group, and education level.

Hypothesis Model 1 Model 2 Model 3a (Full mediation) Model 3b (Partial mediation)
Relationship Std g t-value Std g t-value Std g t-value Std g t-value
CFC-F - CF Hia 0.22 5.13%** 0.22 5.171%** 0.24 5.29%**
CFC-I - CF Hip 0.12 2.64** 0.12 2.77%* 0.08 1.73
0 - CF Ha, —-0.10 -1.79 —-0.10 —1.89
E > CF Ha, —0.01 —0.20 0.01 0.10
C— CF Ha, 0.07 0.89 0.02 0.26
A > CF Ha, —-0.05 —-0.79 —-0.09 -1.32
N - CF Hap 0.02 0.27 —0.03 —-0.43
O — CFC-F Hsa 0.08 1.47 0.09 1.53
O — CFC-I Hgp —-0.18 —3.26%% —-0.18 —3.21**
E — CFC-F Hai, —0.05 —0.97 —-0.05 —0.98
E — CFC-I Hayp, —0.02 -0.37 —0.02 -0.37
C — CFC-F Hai, 0.25 3.17** 0.25 3.15%*
C — CFC-I Hap -0.17 —2.32% -0.17 —2.32%
A — CFC-F Hs, 0.18 2.53* 0.18 2.59%*
A — CFC-I Hayp, -0.14 —2.19% -0.14 —2.17*
N — CFC-F Hai, 0.23 2.79%* 0.23 2.80%*
N — CFC-1 Hap —0.01 —0.18 —0.01 -0.17
Model fit indices:
72 160.80 (46) 574.06 (121) 976.84 (279) 965.99 (274)
RMSEA 0.06 0.07 0.06 0.06
CFI 0.96 0.88 0.89 0.90
SRMR 0.04 0.05 0.05 0.05
TLI 0.94 0.83 0.87 0.87
Ay¥(Adf) - - - 10.85 (5)

Note. ***p < .001, **p < .010, *p < .050. CFC-F = consideration of future consequences—future, CFC-I = consideration of future consequences-immediate, CF =

consumption frequency (of functional food), O = Openness, E = Extraversion, C =

frequency.3
Results of the bootstrap tests of indirect effects are presented in

3 Some discrepancies between bivariate and structural relationships can be
observed. Exploring the effects in a stepwise fashion, we discovered that: (1)
CFC-F acts as a suppressor of the relationship between CFC-I and CF since the
magnitude of the relationship between the CFC-I and CF (r = 0.04, p = .29)
becomes larger and highly significant (3 = 0.12, p = .01) when CFC-F is
included. This outcome suggests that both the present and future consequences
are important in determining consumption frequency and there is a possible
synergy between them; and (2) by introducing the personality traits one by one
into the model, it was observed that Conscientiousness acts as a suppressor of
the bivariate relation between Neuroticism and CFC-F (r = —0.06, p = .21 vs.
= 0.23, p < .01); while the bivariate relationship between Neuroticism and
CFC-I (r = 0.26, p < .001) dissipates by the introduction of Conscientiousness to
the model (B = —0.01, p = .86), suggesting that Conscientiousness acts as a
confounder of the relation between Neuroticism and CFC-I. These are sensible
findings claiming that, given a certain level of conscientiousness, neurotic in-
dividuals take into consideration the future consequences and no longer
emphasize the immediate consequences.

Conscientiousness, A = Agreeableness, N = Neuroticism.

Table 4. No indirect effects of personality traits via CFC-Immediate were
found. Contrarywise, three significant indirect effects via CFC-Future
were established. Conscientiousness, Agreeableness, and Neuroticism
were all associated with higher consumption frequency of functional
foods via greater CFC-Future. As no direct effects of personality traits
exist, this result suggests indirect-only mediation (Rucker, Preacher,
Tormala, & Petty, 2011; Zhao, Lynch, & Chen, 2010).

5. Discussion

The current study examined the simultaneous role of the Big Five
personality traits and domain-specific CFC in relation to the consump-
tion of functional foods among a representative sample of Norwegian
consumers. Model 1 established a significant association of both CFC-
Future and CFC-Immediate with functional food consumption fre-
quency, the former being the stronger predictor. This result is consistent
with prior research investigating the links between domain-specific CFC
and dietary behavior (e.g., Dassen et al., 2015; van Beek et al., 2013). In
Model 2, direct effects of the personality traits on consumption fre-
quency were tested and revealed as nonexistent and non-significant.
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Table 4

Bootstrap estimates of the indirect effects.
Predictor Mediator B SE Z Beta BC 95% CI

Lower bound Upper bound

Openness CFC-Future 0.03 0.03 1.28 0.02 —0.01 0.09
Conscientiousness CFC-Future 0.09 0.04 2.39* 0.06 0.03 0.19
Extraversion CFC-Future —0.02 0.02 —0.81 —0.01 —0.06 0.02
Agreeableness CFC-Future 0.07 0.03 2.06* 0.04 0.02 0.15
Neuroticism CFC-Future 0.07 0.03 2.27* 0.06 0.02 0.15
Openness CFC-Immediate —0.02 0.02 —-1.28 —0.01 —-0.07 0.00
Conscientiousness CFC-Immediate —0.02 0.02 -1.13 —0.01 —0.07 0.00
Extraversion CFC-Immediate 0.00 0.01 -0.27 0.00 —0.03 0.01
Agreeableness CFC-Immediate —0.02 0.02 -1.17 —0.01 —0.07 0.00
Neuroticism CFC-Immediate 0.00 0.01 —0.13 0.00 —0.03 0.02

Note. ***p < .001, **p < .01, *p < .05, B = unstandardized estimate, SE = standard error, Beta = standardized estimate, BC = bias-corrected, CI = confidence interval.

Although hypothesized, this finding was not unexpected owing to the
specificity of behavior in question and the conceptual distance between
global traits and specific consumption/behavior (Epstein, 1979; Saucier
& Goldberg, 2004). The absence of a direct relationship could thus be
explained by a lack of compatibility (Ajzen & Fishbein, 2005)—had the
behavior in question been broader and more general (e.g., consumption
of healthy foods) the hypotheses would more likely have been
supported.

Except for Extraversion, the other four personality traits demon-
strated significant relationships to either both CFC-Future and CFC-
Immediate or one of the two. The direction of relationships was in
accordance with expectations. For instance, Conscientiousness was
positively associated with CFC-Future and negatively associated with
CFC-Immediate, which suggests that the more conscientious individuals
are the more considerate they are of future health outcomes related to
their food choices. Oppositely, less conscientious individuals are more
susceptible to consider the immediate consequences (rewards) of their
food choices. Similar patterns of association were evident for Openness
and Agreeableness, whereas Neuroticism was only significantly associ-
ated with CFC-Future. The pattern of relationships is congruent with
some previous investigations of the personality—time perspective rela-
tionship (Gick, 2014; Kooij et al., 2018; Thelken & de Jong, 2017). This
study confirms the existing literature proposing a conceptual distinction
between present and future time perspective (Joireman et al., 2008,
2012). Results further extend previous studies (J. Adams & Nettle, 2009;
Daugherty & Brase, 2010; Lafreniere & Cramer, 2006) by providing
empirical evidence about the differential antecedent role personality
traits exert on future vs. present orientation (i.e., positive vs. negative
valence), and thus offer a broader understanding of the associations as
compared to a one-dimensional conceptualization.

A comparison between the full and partial mediation models lent
support for retaining the latter model following a significant chi-square
difference test. The association between CFC-Immediate and consump-
tion frequency was reduced to non-significance when allowing for direct
effects of personality traits (i.e., partial mediation). Interpretation of the
partial mediation model suggests that personality traits are associated
with consumption frequency of functional foods solely through their
relationship to CFC-Future.

Indeed, Conscientiousness, Agreeableness, and Neuroticism exerted
positive influence on consumption frequency via greater CFC-Future.
The mediating role of CFC-Future provides an explanation as to why
some personality traits are associated with higher consumption fre-
quency of functional foods. The domain-specific approach to FTP in the
present study is interpreted as consideration of future health conse-
quences of present food choices (CFC-Future), which further can be
viewed as a conflict or tradeoff between sensorial hedonism (e.g., eating
pleasure) in the now and potential (negative) health-related outcomes in
the future. Conscientious individuals are characterized by their ability to
think before acting and delay gratification (John et al., 2008). Engaging
in functional food consumption is argued to constitute a convenient

means to adhere to a healthy diet and is a more likely behavioral
consequence to people considerate of and influenced by potential
detrimental future health effects related to current food choices.

Agreeableness is related to trustfulness, fairness, and altruism
(Goldberg, 1992; John & Srivastava, 1999), and although Murray and
Booth (2015) posited that Agreeableness is generally unrelated to
health, others have demonstrated associations between the two (e.g.,
Booth-Kewley & Vickers, 1994; John et al., 2008). The positive rela-
tionship between Agreeableness and future time perspective (Kooij
et al., 2018) is supported in the current study, which further highlights
the important mediating role that CFC-Future plays in explaining the
link between Agreeableness and functional food consumption. Sim-
ilarly—and although higher Neuroticism previously has been linked to
less healthy eating (T. B. Adams & Mowen, 2006)—the current results
indicated that higher Neuroticism was associated with greater con-
sumption frequency of functional foods as mediated through stronger
CFC-Future.

5.1. Limitations and future research

Some limitations need to be addressed. First, the cross-sectional
design makes assessment of causality inconclusive (Spector, 2019).
The theoretical hierarchical link between the three concepts (i.e., per-
sonality traits, time perspective, and behavior) is however well estab-
lished and the current research provides a process explanation of the
relationship (Hampson, 2012; Kooij et al., 2018). Additionally, all data
were self-reported and prone to method biases. For example, dietary
self-reports are prone to measurement error and pose threats to validity
(Subar et al., 2015). Self-reported food frequency measures are, how-
ever, commonly applied within social psychology research (e.g.,
Armitage & Conner, 2001). The construction of a new domain-specific
scale to assess CFC poses another potential limitation. Although
domain-specific scales better predict relevant outcomes, further devel-
opment has been suggested forestalled until measurement issues per-
taining to the general CFC construct have been sorted (Joireman & King,
2016). Relatedly, competing conceptualizations of and scales to assess
time perspective could have been used (e.g., ZTPI, Temporal Focus
Scale). Additionally, specification of time frames (e.g., 3 vs. 10 years into
the future) has been proposed to improve the precision of time
perspective measurements (Mohammed & Marhefka, 2019).

Furthermore, although the Mini-IPIP measure of personality traits is
widely applied (Perry et al., 2019), several investigators have noted
mixed findings of model fit and low item factor loadings (Baldasaro,
Shanahan, & Bauer, 2013; Cooper, Smillie, & Corr, 2010; Laverdiere,
Morin, & St-Hilaire, 2013; Perry et al., 2019). Typically, RMSEA and
SRMR demonstrate reasonable fit whereas CFI and TLI do not—much
like in the current study (e.g., Baldasaro et al., 2013; Perry et al., 2019).
An unfortunate consequence of modifying scales is that it reduces
comparability with similar studies. Model fit “failures” are not however
unique to the Mini-IPIP scale-other personality inventories display
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similar shortcomings (Hopwood & Donnellan, 2010). Finally, time
perspective is only one of many plausible mechanisms potentially rele-
vant to the personality—(health) behavior relationship. Future research
would benefit from applying a more comprehensive personality in-
ventory in combination with both a domain-specific CFC and the orig-
inal CFC or CFC-14 scales (Joireman et al., 2012), and furthermore,
include other relevant mediators such as health habits, eating values, or
attitudes toward functional foods.

6. Conclusions

The present research responded to the call for integrating FTP as a
potential mechanism through which basic personality traits can influ-
ence specific behaviors (i.e., consumption of functional foods). Several
relations between the Big Five personality traits and CFC and con-
sumption frequency emerged. Although hypothesized—and prior
research has demonstrated links between the Big Five personality traits
and various health-related behaviors—the conceptual distance between
basic traits and specific behaviors is eminent and suggestive of medi-
ating mechanisms accounting for variation in outcome measures. The
indirect effects of Conscientiousness, Agreeableness, and Neuroticism on
consumption through CFC-Future—and the absence of direct
effects—are particularly interesting. The current work has shed some
light on FTP as one such potential mechanism and provides initial
empirical evidence of an integrative understanding of the person-
ality-behavior relationship.
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