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Abstract
The aim of this study was to investigate the predictive and moderating effects of HEXACO
personality factors, in addition to theory of planned behavior (TPB) variables, on fruit and
vegetable consumption. American college students (N=1036) from 24 institutions were
administered the TPB, HEXACO and a self-reported fruit and vegetable consumption
measure. The TPB predicted 11-17% of the variance in fruit and vegetable consumption, with
greater variance accounted for in healthy-weight compared to overweight individuals.
Personality did not significantly improve the prediction of behavior above TPB constructs;
however, conscientiousness was a significant incremental predictor of intention in both
healthy-weight and overweight/obese groups. While support was found for the TPB as an
important predictor of fruit and vegetable consumption in students, little support was found
for personality factors. Such findings have implications for interventions designed to target
students at risk of chronic disease.
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Introduction
The association between dietary factors and chronic diseases such as cancer and
diabetes is well established (Willett, 1994). Evidence suggests that healthy eating, in
particular, consuming fruit and vegetables (FV) can help to reduce the risk of chronic
diseases (Dauchet, Amouyel, Hercberg, & Dallongeville, 2006; WHO/FAO, 2003); however,
few people meet FV consumption recommendations (Kothe, Mullan, & Butow, 2012;
WHO/FAO, 2003). College/University students have low rates of consumption (Collins &
Mullan, 2011; Ding, Mullan, & Xavier, 2014) and perceive FV as unpalatable and prefer
unhealthy alternatives (Collins & Mullan, 2011; Kothe & Mullan, 2011 ). Further, weight
gain and obesity worldwide are increasing (WHO Consultation, 2000) and consumption of
FV is inversely related to obesity (Kothe & Mullan, 2014).
The Theory of Planned Behavior (TPB; Ajzen, 1991) posits that intentions are the
immediate antecedent to behavior and the stronger the intention the more likely behaviour
will be performed (Ajzen, 1991). The TPB includes three predictors of intention - attitude,
subjective norm and perceived behavioral control (PBC). PBC is also expected to directly
influence behavior, insofar as it is a proxy for actual behavioral control (Ajzen, 1991).
The TPB has been used successfully and extensively used to predict FV consumption
(Allom & Mullan, 2012; Lien, Lytle, & Komro, 2002) explaining on average 34% of the
variance in intention and 23% of the variance in behavior (Guillaumie, Godin, & Vézina-Im,
2010). Despite the utility of the TPB, research has found that intentions do not always
translate into behavior (Armitage & Conner, 2001; Godin & Kok, 1996) leaving an
‘intention-behavior gap’ (Sniehotta, Scholz, & Schwarzer, 2005). This is particularly true for
health behaviors that require endurance, inconvenience, discomfort or have negative
immediate outcomes (McEachan, Conner, Taylor & Lawton, 2011).
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Research applying the TPB to overweight/obese samples is limited and inconsistent.
Most research has focused on intention only. In one study of overweight women, TPB
variables did not predict intention (Gardner & Hausenblas, 2004). In contrast, another found
the TPB strongly predicted exercise intention in obese individuals (Boudreau & Godin,
2007). Further, in individuals at risk of developing diabetes up to 76% of the variance in
intention to eat a healthy diet was accounted for by TPB variables (Blue, 2007). Thus, it
remains unclear as to whether the TPB predicts health intentions for overweight/obese
individuals. There is also a need for research predicting actual dietary behavior in this group.
Individual differences in personality may offer a way to further improve the
prediction of behavior, and assist in the translation of intentions into behavior (e.g.,
Lochbaum et al., 2010). The dominant model of trait personality is the five factor model
(Digman, 1990; Tupes & Christal, 1992). Under this model, there are five broad personality
domains: Extraversion (the tendency to be gregarious, energetic, and positive); Agreeableness
(the tendency to be sympathetic, moral, and altruistic); Conscientiousness (the tendency to
work hard, focus on detail and adhere to rules); Neuroticism (the tendency to feel anxious,
depressed or overwhelmed); and Openness (the tendency to be open to new experiences and
ideas and be interested in intellectual pursuits). Recent research has suggested a sixth domain
(Ashton & Lee, 2007; Lee & Ashton, 2008). This domain is Honesty/Humility, and
represents differences in the extent to which people are sincere, fair and modest rather than
greedy, conceited, and self-centered. This six-factor model is called the Honesty/HumilityEmotionality-eXtraversion-Agreeableness-Conscientiousness-Openness (HEXACO).
Although some recent research has integrated personality theory with existing social
cognitive models such as the TPB (Conner & Abraham, 2001), the majority of this research
has focused on exercise (MacCann, Todd, Mullan, & Roberts, 2015). In a recent review,
conscientiousness was found to moderate the intention-behavior relationship such that
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individuals were more likely to act on intentions if they were higher in conscientiousness
(Ferguson, 2013). It was also found that the relationship between conscientiousness and
behavior was mediated by TPB variables such as attitudes.
Personality has been linked with patterns of food consumption and obesity. Lower
conscientiousness and openness and higher neuroticism and extraversion have been found to
be consistently associated with obesity (Armon, Melamed, Shirom, Shapira, & Berliner,
2013; Sutin, Ferrucci, Zonderman, & Terracciano, 2011). Additionally, a meta-analysis
revealed that conscientiousness predicts numerous health related behaviors including
unhealthy eating (ρ = -.25; Bogg & Roberts, 2004). With regards to FV consumption de
Bruijn, Kremers, van Mechelen, & Brug (2005) found agreeableness and openness were
associated with vegetable consumption, and openness was also associated with fruit
consumption. Further, de Bruijn, Brug, & Van Lenthe (2009) found that the
conscientiousness-behavior relationship was mediated by TPB variables, and also that
neuroticism moderated the intention-behavior relationship suggesting a relationship between
TPB variables and personality domains in explaining FV consumption.
However, the abovementioned research did not use the more recent HEXACO
personality model; the addition of the honesty/humility domain may further explain FV
consumption behavior. Moreover, as very little research has attempted to integrate the effects
of personality on food consumption within a TPB framework, this study examines the effects
of HEXACO in predicting FV consumption in conjunction with TPB. Additionally, FV
consumption in the USA is lowest amongst 15–29-year-olds (World Health Organisation,
2004). As the college/university lifestyle has been seen to influence the eating patterns of
young adults (Leslie, Sparling, & Owen, 2001) which means this is an important cohort to
study regarding prediction of FV consumption. Therefore, examining whether personality
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factors can improve the prediction of FV consumption may inform interventions to improve
FV consumption within students.
Aims and Hypotheses
The aim of this research was to explore the role of TPB and HEXACO in predicting
FV consumption. It was expected that the TPB would predict intention, and that HEXACO
domains would incrementally improve prediction of intention. It was also expected that the
TPB would predict FV consumption, and that the HEXACO would further improve the
prediction of behavior. Furthermore, HEXACO domains were expected to moderate the
intention-behavior gap. The final and exploratory aim of this study was to compare healthyweight versus overweight/obese students on TPB and HEXACO constructs in predicting FV
consumption.

Methods
Participants
Participants were 1036 students (63.9% female) attending one of 24 institutions in the
USA (n = 574, 64.5% female; see MacCann et al., 2015, for further details of the sample).
Students ranged in age from 15 to 85 (M = 23.08, SD = 7.434). Institutions were located in
five different regions of the USA. Participants predominantly identified as Black (23.1%),
Hispanic (13.6%), White (52.5%), or Asian (5.6%). Participants were classified as either
underweight (n = 41), healthy-weight (n = 501), or overweight/obese (n = 475). Subsequent
analyses compared healthy-weight individuals with the combined group of overweight/obese
individuals.
Procedure
Participants were recruited through colleges, and tested in local testing centers
(usually on the institution campus). Participants completed a two-hour computerized test
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battery which included demographic questions, self-reports of personality, and TPB questions
regarding nutrition and exercise (for exercise data see MacCann et al., 2015). After testing,
participants were reimbursed for their time. This testing protocol was approved by ETS
fairness and the Human Research Ethics Committee of the participating institutions.
Instrumentation
The TPB components were assessed with 24 items on a 5-point Likert scale, from
Strongly disagree to Strongly agree; attitude (e.g., “I like eating healthy food”), subjective
norm (e.g., “Most people I know are careful about what they eat”), perceived behavioral
control (e.g., “It’s too much effort to follow a healthy diet” [reverse]) and intention (e.g., “I
intend to follow a nutritious diet”). Cronbach’s alphas ranged from .72 to .89 (Table 1). The
HEXACO domains of personality were assessed using 96 items from the International
Personality Item Pool (IPIP; Goldberg et al., 2006). Each of the six domains of personality
were represented by 16 items: honesty/humility (e.g., “I tell the truth”); emotionality (e.g., “I
have a dark outlook on the future”); extraversion (e.g., “I talk a lot”); agreeableness (e.g., “I
am inclined to forgive others”); conscientiousness (e.g., “I like to plan ahead”); and
openness to experience (e.g., “I enjoy contemplation”). Participants rated each item on a
five-point scale, from very inaccurate to very accurate. Cronbach’s alphas ranged from .77 to
.86 (Table 1).

[Table 1 here]

Behavior was assessed through the frequency with which participants ate four types of
FV: (1) green vegetables (e.g., broccoli, spinach,); (2) fresh fruit (e.g., apples, plums); (3)
orange vegetables (e.g., carrots, pumpkin); and (4) Legumes (e.g., kidney-beans, chick-peas).

RUNNING HEAD: Personality and healthy eating
Participants rated these statements on a 7-point Likert scale from: (1) Not at all to (7) More
than once a day. Cronbach’s alpha was .75.

Results
Descriptive statistics and correlations
Table 1 shows the means, standard deviations and Cronbach’s alpha reliabilities for
all TPB variables and HEXACO domains for normal weight versus overweight/obese.
Groups did not differ significantly on any of the HEXACO domains, nor on subjective norm
or FV consumption. Compared to the overweight/obese group, healthy-weight participants
had more positive attitudes (t = 2.654; df = 974; p = .008), higher PBC (t = 2.025; df = 974; p
= .043) and stronger intentions (t = 2.433; df = 974; p = .015). However, these differences
were of small effect size (Hedge’s g = .17, .13 and .16 respectively).
Correlations between TPB variables, HEXACO domains and FV consumption are
also reported in Table 1. Intention was significantly associated with attitude, subjective norm,
and PBC for the total sample and for the overweight/obese group. In the healthy-weight
group, intention was significantly associated with attitude and PBC but not with subjective
norm. Attitude showed the strongest relationship to intention in all cases. Behavior was
significantly related to both intention and PBC in the total sample as well as both groups.
Intention was significantly correlated with all HEXACO domains in the total sample,
with the strongest relationship for Conscientiousness (r = .28). Intention was also
significantly correlated with all HEXACO domains in the healthy-weight group, and with all
domains but Agreeableness in the overweight/obese group. HEXACO domains showed
weaker correlations with behavior than with intention. For the whole sample, intention was
significantly associated with conscientiousness, openness, emotionality and extraversion, but
effect sizes were very small (.07 to .12). For the healthy-weight group, only openness
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significantly predicted behavior. For the overweight/obese group, conscientiousness,
extraversion, emotionality, and openness significantly predicted behavior, with the strongest
effect for conscientiousness (r = .19).
Prediction of Intention
After controlling for demographic variables, TPB variables significantly improved the
prediction of intention, explaining 34.6% of variance in the overall sample (32.7% in healthy
sample and 36.0% in overweight/ obese participants). Attitudes and subjective norm were
significant independent predictors across all samples, with attitudes the strongest predictor.
Personality variables significantly improved prediction of intention, explaining an
additional 3.0% of variance in the overall sample (4.3% in healthy sample and 2.8% in
overweight/obese participants). There were no significant differences in the amount of
variance explained across the groups (Fisher’s z test was used to compare multiple
correlations; z = 0.650; p > .05). For the overall sample, conscientiousness and openness were
the only significant independent predictors. For the healthy-weight sample, honesty/humility
and conscientiousness were significant independent predictors, whilst for the overweight and
obese sample, conscientiousness and openness (but not honesty/humility) were significant
independent predictors. The size of regression coefficients for healthy-weight compared
overweight/obese participants was not significantly different for conscientiousness or
openness but was significantly different for honesty/humility (Fisher’s z = 2.45; p = .014).
That is, honesty/humility lead to stronger intention among healthy-weight individuals, but
had no relationship to intention for overweight/obese individuals (see table 2).
Prediction of Behavior
After controlling for demographic variables, TPB variables of intention and PBC
explained an additional 14.1% of the variance in FV consumption for the overall sample
(17.2% for the healthy-weight group and 10.9% for the overweight/obese group). This
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difference between groups was not significant using Fisher’s z test (z = 1.53; p = .126). Both
PBC and intention were independently predictive of behavior for the whole sample, and for
those of healthy-weight, but only intention was independently predictive of behavior for
those who were overweight/obese. Moreover, intention was a significantly stronger predictor
of behavior for the healthy-weight group than the overweight/obese group (Fisher’s z = 2.33;
p = .020).
HEXACO domain variables did not explain a significant amount of variance in
behavior after TPB variables; however, honesty/humility was a significant independent
predictor for the total sample and for those of healthy-weight, but not for those who were
overweight/obese. None of the interaction terms were significant, indicating that personality
did not moderate the effect of intentions on behavior in this study (see table 2).

[table 2 here]

Discussion
The present study adds to the evidence base that the TPB model is predictive of FV
consumption (Guillaumie et al., 2010; Kothe & Mullan, 2014; Kothe et al., 2012); and that
personality domains (particularly conscientiousness) may predict FV intention. There was
support for the TPB model as a predictor of FV consumption. The TPB explained 35% of
intentions and 14% of behavior. However, these were lower than reported in previous
research investigating dietary behaviors (50% and 21% respectively; McEachan et al., 2011).
It is possible that using a geographically and culturally diverse sample, may account for these
differences.
In addition, PBC did not significantly predict intention for either healthy-weight or
overweight/obese groups in the current study, and also did not significantly predict behavior
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in the overweight/obese sample. This is inconsistent with previous research examining FV
consumption in college students, where path analysis found that PBC predicted intention but
not behavior (Blanchard et al., 2009). One possible difference from previous research is our
conceptualization of PBC. It is known that PBC is a multi-dimensional construct that includes
controllability as well as self-efficacy beliefs (Ajzen, 2002; Collins & Mullan, 2011). In the
current study, PBC items represented perceived barriers to FV consumption and therefore
addressed only the controllability component of PBC. Previous research on exercise suggests
that self-efficacy is a better predictor of behavior, whereas controllability is a better predictor
of intention (Terry & O'Leary, 1995). Results from the current study suggest that this
differential prediction of intention and behavior by controllability and self-efficacy may also
hold for FV consumption.
Predictors of intention and behavior were not significantly different across groups,
suggesting that the TPB model is accurate in both samples. However, there were two key
differences between groups: intention was a significantly stronger predictor of behavior for
healthy-weight compared to overweight/obese individuals; and PBC significantly predicted
intentions in the healthy-weight but not the overweight/obese group. Thus, while the TPB
model predicts intention and behavior in both groups, evidence is weaker for the
overweight/obese group than the healthy-weight group. It may be that there are additional
factors of importance for overweight/obese individuals when making healthy eating choices
or that such behavior is less under the volitional control of overweight/obese individuals
(Robertson, Mullan & Todd, 2014). Given that interventions to increase FV consumption are
needed for overweight/obese individuals such differences have important implications. For
example, an intervention designed and tested on a healthy-weight group may be less effective
in an overweight/obese group due to the weaker association between intention and behavior.
Such results point to the importance of using targeted samples in research on the TPB.
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There was little support for the HEXACO domains as incremental predictors of FV
consumption. Although personality domains added significantly to the prediction of intention,
the effect size was small (3% of the variance) and personality did not incrementally predict
behavior, nor moderate the relationship between intention and behavior. Conscientiousness
was a significant predictor of intention for all groups. This is in accordance with previous
literature that has found conscientiousness predictive of health protective intention (Conner &
Abraham, 2001), and suggests that those who are more organized and disciplined towards
their goals are more likely to intend to eat healthily. No other personality domain showed a
consistent significant effect across groups.
Openness was a small but significant predictor of FV consumption intention in those
who were overweight/obese. This is in contrast to previous research, which has generally not
found openness to be predictive in health (Ferguson, 2013), although it is consistent with de
Bruijn, Kremers, van Mechelen and Brug (2005) who found a similar positive relationship for
FV consumption. Although this finding should not be over-interpreted it is possible that those
who are overweight and higher on openness may be able to consider behavior changes, and
further research could explore these associations.
Personality did not significantly add to the prediction of FV consumption.
Honesty/humility emerged as a significant independent predictor, but only for those of
healthy-weight, and no other predictors were significant. That those who were high in
honesty/humility within the healthy-weight sample were more likely to set healthy intentions
(but less likely to act on these intention) was unexpected; but suggests that those who feel no
special entitlement or desire for lavish possessions and are also healthy are more likely to
continue to intend to consume FV, or are perhaps more honest in their reporting of their
actual FV consumption, reflecting a more accurate behavior record than those who were
lower in honesty/humility, who may be more motivated towards social desirability and over-

RUNNING HEAD: Personality and healthy eating
reporting. However, given the size of the finding, these results need to be interpreted with
caution and warrant further investigation.

Limitations and Strengths
The current study was conducted cross-sectionally and self-report was used; these are
potential limitations of the study only subjective reports of FV consumption behavior over
the one time period were captured rather than over the long term. However, this design
allowed for a large and diverse sample to be recruited. As some of the correlations and
variances explained in the regressions were modest, this suggests other relevant variables or
confounding factors were missing from the study; for example, availability and price of FV
may be important as well as attitudes relating to preparing them for consumption. These
factors may be worth considering for future research. One strength of the study was the
methodological rigor of the questionnaire design. Where many studies in this area use single
measures to assess constructs, multiple measures were used in the current study, and the
HEXACO model of personality was chosen because of its psychometric validity.

Conclusions
This study provided support for the TPB as a model for predicting FV consumption
across a large and diverse sample. TPB can be used with overweight/obese samples, though
with potentially smaller effects than healthy-weight participants. Further research should
investigate whether TPB-informed weight-loss interventions are effective. Despite the
intention-behavior gap, personality added only a small amount to the prediction of intention,
but not to behavior. Whilst conscientiousness appears to be important in forming an intention,
it does not appear to influence actual behavioral engagement. Although personality could be
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influential in forming beliefs, it does not appear necessary to tailor interventions based on
TPB variables to different personalities.
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