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ARTICLE INFO ABSTRACT

Handling Editor: Liisa Lahteenméki This work investigated the value of highlighting the enjoyment conferred by fruit for encouraging fruit con-

sumption. Study 1 investigated the effects on fruit consumption of visualizing eating fruit that was either

Ke}"WOWiSI enjoyable, not enjoyable, or was unassociated with enjoyment. Study 2 investigated the effects on fruit con-

E“Jf’yme“t sumption of health promotion posters that featured either enjoyable or less enjoyable fruit. Both studies used an

f;_mt lisati independent-groups design, where young adults (Study 1, N = 142; Study 2, N = 221) were randomized to
1sualisation

conditions, and outcomes: intentions to consume fruit, attitudes towards fruit, immediate fruit selection, sub-
sequent fruit consumption; and a range of characteristics likely to be associated with fruit and vegetable con-
sumption were assessed. In Study 1, higher intentions to consume fruit and more positive attitudes towards fruit
were associated with higher likely enjoyment of the fruit visualized, higher fruit liking in general and higher
fruit-related self-efficacy (smallest Beta = 0.270, p = 0.02). In Study 2, similar effects were found for likely
enjoyment of the fruit featured on a poster; higher likely enjoyment also predicted greater immediate fruit se-
lection (smallest Beta = 0.122, p = 0.03). These outcomes were also associated with variables often associated
with fruit and vegetable consumption. Subsequent fruit consumption was only associated with past fruit con-
sumption (smallest Beta = 0.340, p = 0.05). These two studies (Study 1 using visualisation, Study 2 using health
promotion posters) highlight a role for enjoyment for encouraging fruit consumption. The value of enjoyment
and the simplicity of the poster intervention particularly should be noted.

Health promotion posters
Consumption behaviours

1. Introduction

Low fruit and vegetable (FV) consumption is a major public health
concern. FV consumption is associated with reduced risk from a number
of global health concerns, including cardiovascular disease, type II
diabetes and obesity (Aune et al., 2017; Oyebode, Gordon-Dseagu,
Walker, & Mindell, 2014; Tohill, 2005; WHO, 2003), yet FV consump-
tion across Western populations is low (European Food Safety Authority
(EFSA), 2021; Public Health England (PHE), 2020; United States
Department of Agriculture (USDA), 2021). Compared to the World
Health Organization (WHO) recommendations of 400g FV/day (WHO,
2022), adults in the UK are reported to consume an average 286g
FV/day (PHE, 2020), average consumption in Europe is reported at 386g
FV/day (EFSA, 2021), and average consumption in the US totals 2.4
cups FV/day (approx. 325g), compared to a recommended 3.5-5 cups
FV/day (USDA, 2021).

One of the most well-known reasons for food consumption relates to

liking, enjoyment or pleasure, or the expectation of these from the foods
consumed. While other factors are also known to play a role (Appleton,
2006; Capaldi, 1996; De Graaf et al., 2005; Mustonen, Hissa, Huotilai-
nen & Tuorila, 2007), hedonic factors are reliably associated with food
selection and consumption (Appleton, 2006; Capaldi, 1996; De Graaf
et al., 2005; Mustonen, Hissa, Huotilainen, Miettinen, & Tuorila, 2007).
Overweight, in fact, is often attributed, at least in part, to the pleasure
conferred by an overabundance of sweet and/or high fat energy-dense
foods (De Macedo, de Freitas, & da Silva Torres, 2016; Johnson &
Wardle, 2014; Kenny, 2011). FV however, are also consumed for reasons
related to liking and enjoyment. Liking is a well-reported determinant of
FV consumption that distinguishes high from low FV consumers at a
range of ages (Appleton, McGill, Neville, & Woodside, 2010; Appleton
et al., 2017; Appleton et al., 2019; Larson, Laska, Story, &
Neumark-Sztainer, 2012; Ramsey, Rudley, Tonnemaker & Price, 2017).

Strategies to develop liking and preferences for FV tastes are known
(Capaldi, 1996; Nicklaus, 2016; Wadhera, Capaldi-Phillips & Wilkie,
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2015). These strategies largely rely on conditioning principles, and in-
creases in liking and preferences for FV have been found following
repeated exposure to FV tastes, following positive experiences of FV
consumption as gained via associative conditioning, and following
positive or observed positive consequences of FV consumption as gained
through instrumental conditioning (Appleton, Hemingway, Rajska, &
Hartwell, 2018; Capaldi, 1996; Nicklaus, 2016; Wadhera, Capaldi
Phillips, & Wilkie, 2015). Limited studies, however, have systematically
investigated the value of this liking for then influencing FV consumption
(Marty, Chambaron, Nicklaus, & Monnery-Patris, 2018). Some studies
are available: Turnwald et al. (2019) emphasized the tasty and enjoy-
able attributes of foods to increase vegetable selection and intake;
Robinson and colleagues employed enjoyable memories to increase
vegetable selection and consumption (Robinson, Blissett, & Higgs, 2011;
Robinson, Blissett, & Higgs, 2012), and we investigated expressions of
enjoyment for increasing vegetable intakes in children (Appleton, Bar-
rie, & Samuel, 2019).

While these studies focused on vegetable consumption, a similar
strategy may also be of value for the consumption of fruit; an aspect of
FV consumption that may benefit specifically from innate preferences,
or an innate enjoyment, of sweet tastes (Beauchamp, 2016).

This work aimed to investigate the value of highlighting the enjoy-
ment conferred by fruit for fruit consumption. Two studies were un-
dertaken. The first study investigated the effects on fruit consumption of
visualizing eating fruit that was either enjoyable, not enjoyable, or was
unassociated with enjoyment. The second study investigated the effects
on fruit consumption of health promotion posters that promoted fruit
consumption using either enjoyable or less enjoyable fruit.

Both studies were undertaken in young British adults, the majority of
whom were aged 18-30 years. This population group generally have
poor healthy eating practices, including low FV consumption (Deliens,
Clarys, de Bourdeaudhuij, & Deforche, 2014; Krebs-Smith, Guenther,
Subar, Kirkpatrick, & Dodd, 2010; Malinauskas, Raedeke, Aeby, Smith,
& Dallas, 2006) and are likely to benefit from long term healthy eating
behaviours. Effects on fruit consumption were assessed in both studies
using four fruit-based outcomes: intentions to consume fruit, attitudes
towards fruit, immediate fruit selection at the end of the study, and
subsequent fruit consumption. We hypothesized that all fruit-based
outcomes would be greater following enjoyable compared to less
enjoyable experimental manipulations. Hypotheses were specified
before data were collected.

2. Study 1
2.1. Methods

Using an independent-groups design, participants were randomly
assigned to undertake one of three visualisation tasks, and the four fruit-
based outcomes, plus a range of other characteristics likely to be asso-
ciated with FV consumption, were assessed.

2.1.1. Participants

To increase ecological validity, all participants who volunteered for
the study were invited to take part (there were no exclusion criteria).
Participants were unaware of the true purpose of the study, and to
reduce demand characteristics, information sheets promoted the study
as ‘An investigation of the effects of mental imagery’. Ethical approval for
the study was given by the Research Ethics Committee of the School of
Psychology, Queen’s University Belfast, UK, prior to commencement
(ID: Appleton2010). The study was conducted with full adherence to the
Ethical Principles of the British Psychological Society. All participants
provided written informed consent.

2.1.2. Visualisations
Two enjoyment-based and one control visualisations were used. The
enjoyment-based visualisations were: Visualisation of an enjoyable fruit
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eating experience (E+) and Visualisation of a non-enjoyable fruit eating
experience (E—). These visualisations were requested using the in-
structions ‘Now picture yourself doing the following action: Snacking on a
portion of fruit tomorrow. Choose a fruit that you know that you like, that
you think will taste delicious and that you think you will enjoy’ and ‘Now
picture yourself doing the following action: Snacking on a portion of fruit
tomorrow. Choose a fruit that you know that you don't like, that you think
will taste unpleasant and that you think you will not enjoy’, respectively. A
control visualisation that made no reference to enjoyment (NE) was also
used. This was requested using the instruction ‘Now picture yourself doing
the following action: Snacking on a portion of fruit tomorrow’. In all cases,
further instructions to maximize detail and clarity were also provided.
These full instructions are given in the Supplementary Materials. All
instructions were goal-based, intended to encourage visualisation of a
complete and realistic snacking experience, but remained open to allow
realistic visualisations for each individual (Adams, Rennie, Uskul, &
Appleton, 2015).

2.1.3. Fruit-based outcomes: intentions, attitudes, immediate selection and
subsequent consumption

Intentions to consume fruit were assessed immediately after the
visualisation using two questionnaire items: ‘I intend to snack on fruit
tomorrow’ and ‘I am likely to snack on fruit tomorrow’. Questions were
responded to on a 7-point Likert scale anchored ‘strongly disagree’ —
‘strongly agree’.

Attitudes towards fruit were assessed with four questionnaire items:
‘My snacking on fruit tomorrow would be: unpleasant — pleasant; unenjoy-
able — enjoyable; harmful — beneficial; worthless — valuable’. All items were
responded to on a 7-point scale from the negative attitude to the
positive.

Immediate fruit selection was assessed by offering participants a
choice of one of twelve snacks on completion of the study as a token of
thanks: four items of fruit - two apples, two bananas; four fruit-based
biscuit bars — two apple Kellogg’s Nutrigrain bars, two strawberry Kel-
logg’s Nutrigrain bars; and four non-fruit-based biscuit bars — two golden
oats Kellogg's Elevenses, two ginger bake Kellogg’s Elevenses. The biscuit
bars were considered comparable to the fruit snacks in usual use
(Appleton et al., 2016; Glasson, Chapman, & James, 2011), and delib-
erately did not include chocolate to avoid selection of certain snacks
specifically as a reward or treat. Snack selection was observed covertly
by the researcher, prior to the participant leaving the laboratory. No
snack was also permitted as a choice.

Subsequent consumption was assessed by self-report, two days later
by email, in response to an email requesting ‘number of portions of fruit
consumed yesterday’.

2.1.4. Fruit consumption: additional characteristics

Various characteristics of potential impact on FV consumption were
also assessed (Appleton, 2016, 2022; Appleton et al., 2010, 2019; De
Bruijn et al., 2007; De Bruijn, 2010; Glasson et al., 2011; Guillaumie,
Godin & Vezina-Im, 2010; Herbert, Butler, Kennedy, & Lobb, 2010;
Pollard, Miller, Woodman, Meng, & Binns, 2009; Shaikh, Yaroch, Neb-
eling, Yeh, & Resnicow, 2008). These characteristics were gender; age;
past fruit consumption, usual fruit consumption; liking for fruit in gen-
eral; awareness of fruit consumption; usual motivation towards health;
perceived importance of others (4 items); fruit-related perceived
behavioural control (PBC) (2 items), self-efficacy over fruit consumption
(2 items); and self-efficacy over fruit consumption in the face of threats
(3 items). Exact wording for all questions is given in the Supplementary
Materials. Following the visualisation, detail and clarity of the visual-
isation and likely enjoyment of the fruit eating experience were also
assessed. Detail was assessed by counting the number of adjectives in the
description of each visualisation provided by the participants. Clarity
was assessed with the item ‘How clear was your visualisation?*. Likely
enjoyment was assessed with 2 items - ‘How much do you like the fruit in
your visualisation?‘, ‘How enjoyable would it be to eat the fruit in your
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Table 1
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Descriptive statistics (mean (s.d.)) for participant characteristics, details of the visualisation and fruit-based outcomes and measures, per condition, for Study 1. All
participant characteristics, details of the visualisation and some fruit-based outcomes and measures were recorded by questionnaire, that was completed by all
participants (N = 142). Immediate fruit consumption was assessed at the end of the study by snack choice and recorded for all participants who made a choice (N =
120). Subsequent consumption was reported by email 2-5 days after the study and recorded for all participants who responded (N = 57).

Study condition

E+ (N =48) NE (N = 42) E— (N =52)
Participant characteristics
Gender (males: N (%)) 7 (15%) 12 (29%) 13 (25%)
Age (years) 26.6 (12.1) 23.5 (8.3) 27.5(12.3)
Usual mental imagery use and abilities (-3 to +3) 1.6 (1.2) 1.3 (1.5) 1.51.4)
Past fruit consumption (portions) 2.1 (1.6) 2.1 (2.0) 2.5(1.6)
Usual fruit consumption (portions) 2.2 (1.2) 2.2 (1.6) 2.8 (1.5)
Fruit liking (-3 to +3) 2.1 (1.5) 1.7 1.7) 2.2 (1.5)
Awareness of fruit consumption (—3 to +3) 0.6 (2.2) 0.7 (2.1) 0.7 (1.9)
Importance of health (-3 to +3) 2.5(0.8) 1.9 (1.3) 2.2 (0.9)
Importance of others (—3 to +3) 0.2 (1.3) —-0.0(1.4) -0.1 (1.3)
Details of the visualisations
Descriptive words (number) 5.9 (4.0) 5.2 (3.5) 6.1 (3.8)
Clarity of visualisation (-3 to +3) 2.2(1.2) 1.901.4) 1.9(1.2)
Liking/enjoyment for the fruit visualized (—3 to +3) 2.4(1.2) 1.6 (1.2) -1.8 (1.6)
Fruit-based outcomes assessed by questionnaire
Intentions to consume fruit (-3 to +3) 1.7 (1.5) 1.7 (1.6) 0.8 (2.0)
Attitudes towards fruit (-3 to +3) 2.5 (0.8) 2.1(1.0) 1.9 (1.0)
Fruit-related PBC (-3 to +3) 1.9(1.5) 2.1(1.2) 2.0(1.3)
Fruit-related self-efficacy (—3 to +3) 2.1 (1.2) 2.5(0.7) 2.0 (1.2)
Fruit-related self-efficacy in the face of threats (—3 to +3) —-0.3 (0.9 —0.5(1.0) —0.6 (1.3)
Fruit-based outcome: Immediate fruit consumption E+ (N =39) NE (N = 35) E— (N = 46)
Snack choice (N choosing) Fruit: 19 Fruit: 19 Fruit: 16

Fruit bar: 12 Fruit bar: 7 Fruit bar: 22

Biscuit bar: 8 Biscuit bar: 9 Biscuit bar: 8
Fruit-based outcome: Subsequent fruit consumption E+ (N=17) NE (N = 20) E— (N =20)
Subsequent fruit consumption (portions) 2.1 (1.0) 2.6 (2.0) 3.0 (1.5)

E+: Enjoyment visualisation; E—: No enjoyment visualisation; NE: Visualisation with no reference to enjoyment; PBC: Perceived Behavioural Control.

visualisation?‘). All questions were responded to on a 7-point Likert scale
anchored ‘strongly disagree’ — ‘strongly agree’. The Theory of Planned
Behaviour (Ajzen, 2002) was used to guide our choice of fruit-based
outcomes and a number of measures associated with FV consumption,
given the extensive use of this theory for understanding food choice, and
specifically FV consumption (Astrom & Rise, 2001; Blanchard et al.,
2009; Bogers, Brug, van Assema, & Dagnelie, 2004; De Bruijn et al.,
2007, 2010). This study however was not a test of the theory. Demon-
stration of the value of the Theory of Planned Behaviour in under-
standing FV consumption has previously been undertaken (Astrom &
Rise, 2001; Blanchard et al., 2009; Bogers et al., 2004). All fruit-based
outcomes, fruit-related PBC and self-efficacy were assessed after the
visualisation; all other participant characteristics were assessed prior to
the visualisation. Usual fruit consumption and past fruit consumption
were measured in portions consumed/day. All other questionnaire items
were responded to on a 7-point Likert scale, summed where appropriate,
and scaled to result in a score from —3 to +3 (low-high) per charac-
teristic. To reduce demand characteristics, alongside promotion of the
study as investigating mental imagery, a range of distractor questions on
mental imagery, attributes and preferences were also asked. These
questions also served to ensure that the participants in all three imagery
groups were similar in their visualisation abilities and preferences, as
required for the study and as may otherwise affect the outcomes of the
visualisation activity. All measures and procedures were based on pre-
vious publications (Adams et al., 2015; Rennie, Uskul, Adams, &
Appleton, 2014).

2.1.5. Procedure

Participants undertook the study individually, in the Eating Behav-
iours Research Unit of the School of Psychology, Queen’s University,
Belfast, or the Eating Behaviours Laboratory of Bournemouth Univer-
sity, from Jan. 2012-July 2013. All instructions and questionnaire items
were provided using an online survey tool (SurveyMonkey — www.

surveymonkey.com). Participants completed all aspects of the study in
the following order: 1. receive instructions and provide informed con-
sent; 2. complete questions on personal characteristics; 3. undertake a
visualisation; 4. provide a description of the picture that was visualized;
5. complete the questionnaire-presented fruit-based outcomes, fruit-
related PBC and self-efficacy; 6. select a snack as a token of thanks (no
selection was also permitted); 7. complete subsequent consumption
outcome measures by email; 8. receive a debrief. Participants were given
as long as they wished to complete the study while in the laboratory, to
increase the ecological validity of the study, and this included as long as
they wished to undertake the visualisation. Study participation took on
average 30 min. Visualisation randomization was undertaken by the
questionnaire administration software, and remained concealed to re-
searchers throughout the study. Participants were not blinded to the
visualisation, but were blinded to the possible alternatives. All partici-
pants completed all questionnaire assessments, were offered the thank
you snack, and were emailed following the study. Responses to the
follow-up email were limited to a five day period, to ensure direct
relevance to the study. Email responses received after this were dis-
carded. Similar procedures have been published previously (Adams
et al., 2015; Rennie et al., 2014).

2.1.6. Analyses

All analyses were pre-specified before data were collected. First, all
participant groups were described and differences between visualisation
groups in description, clarity and likely enjoyment of the fruit visualized
were investigated using 1-way ANOVA. Fruit-based outcomes were then
analysed using regression. All fruit-based outcomes were predicted in
three regression models, using: 1) visualisation condition, 2) visual-
isation condition and likely enjoyment; and 3) visualisation condition,
likely enjoyment and all participant characteristics, fruit-related PBC
and self-efficacy. Separate models were conducted for each outcome. To
allow regression analyses to be conducted, intentions and attitudes
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Table 2

Results (model equations, significance, Beta values and their significance) for all regression analyses for Study 1. Models were undertaken for four fruit-based outcomes: Intentions to consume fruit, attitudes towards fruit,
immediate fruit selection and subsequent fruit consumption. In Model 1, each outcome was predicted by study visualisation condition (E+, NE, E—) only. In Model 2, each outcome was predicted by study visualisation
condition (E+, NE, E—) and likely enjoyment as reported by each participant. In Model 3, each outcome was predicted by study visualisation condition (E+, NE, E-), likely enjoyment, and all participant characteristics,
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fruit-related PBC and self-efficacy.

Intentions to consume fruit

Attitudes towards fruit

Immediate fruit selection

Subsequent fruit consumption

Model 1

Condition (E—, NE, E+)

Model 2

Condition (E—, NE, E+)
Likely enjoyment (-3 to +3)

Model 3

Condition (E—, NE, E+)

Likely enjoyment (—3 to +3)
Gender (male, female)

Age (years)

Past consumption (portions)
Awareness (—3 to +3)

Liking (-3 to +3)

Importance of Health (-3 to +3)
Importance of Others (—3 to +3)
Fruit-related PBC (-3 to +3)
Fruit-related self-efficacy (-3 to +3)

Fruit-related self-efficacy in the face of threats (—3 to +3)

R =0.22, R2 = 0.05, adj. R2 = 0.04, F
(1,141) = 6.10, p = 0.01

Beta p

217 0.01

R =0.37,R2 =0.13, adj. R2=0.12, F
(2,141) = 10.74, p < 0.01

Beta P
139 0.26
.462 <0.01

R =0.65, R2 = 0.43, adj. R2 = 0.37, F
(12,141) = 7.94, p < 0.01

Beta P
.020 .86
.270 .02
.096 .17
—-.094 .20
.148 .06
.109 12
219 <.01
.103 .18
.080 .28
—-.005 .95
311 <.01
.085 .23

R =0.27, R2 = 0.07, adj. R2 = 0.06, F
(1,141) = 10.66, p < 0.01

Beta P

.266 <0.01

R = 0.40, R2 = 0.16, adj. R2 = 0.15, F
(2,141) = 12.97, p = 0.01

Beta P
.089 0.47
461 <0.01

R = 0.67, R2 = 0.45, adj. R2 = 0.40, F
(12,141) =8.91, p < 0.01

Beta P
—.001 .99
.304 <.01
127 .06
-.070 .33
123 11
212 <.01
.278 <.01
175 .02
.104 .15
-.019 .81
.209 .01
.019 .78

R = 0.09, R2 = 0.01, adj. R2 = 0.00, F
(1,119) = 1.00, p = 0.32

Beta P

—-.092 0.32

R =0.10, R2 = 0.01, adj. R2 = 0.01, F
(2,119) = 0.63, p = 0.53

Beta P
—-.030 0.84
.078 0.60

R =0.27,R2 = 0.07, adj. R2 = 0.03, F
(12,119) = 0.69, p = 0.76

Beta P

-.029 .85
.066 .67
.034 .73
.089 .39
.035 .75
.002 .96
.109 .29
—-.040 .70
.130 .20
-.166 .19
.095 .45
.101 .30

R = 0.23, R2 = 0.05, adj. R2 = 0.03, F
(1,56) = 2.96, p = 0.09

Beta P

226 0.09

R = 0.24, R2 = 0.06, adj. R2 = 0.02, F
(2,56) = 1.69, p = 0.19

Beta P
.360 0.14
.161 0.51

R = 0.53, R2 = 0.23, adj. R2 = 0.09, F
(12,56) = 1.46, p = 0.18

Beta P

.254 .30
.093 .70
—-.005 .97
.061 .68
.340 .05
—-.015 .92
.044 77
.007 .96
—-.003 .98
—.231 .24
.300 .15
.066 .66

a Conditions were ordered E—, NE, E+ in all regression models to reflect increasing enjoyment; PBC: Perceived Behavioural Control. Significant predictors are given in bold.
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a) Posters aiming to elicit higher likely enjoyment (Posters E+)

Eat more fruit
(e.g. strawberries and
grapes) for a
healthy body
weight!

=

Eat more
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and
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weight!
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b) Posters aiming to elicit standard enjoyment (Posters E)
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Fig. 1. Health promotion posters.

toward fruit were scored on a seven point scale; subsequent fruit con-
sumption was recorded as number of portions; and for fruit selection,
snacks selected were converted into number of portions of fruit selected
where fruit = 1, fruit-based biscuit bars = 0.33, and non-fruit-based
biscuit bars = 0. In advance of all analyses, checks for multi-
colinearity revealed high correlations between past fruit consumption
and usual fruit consumption (r = 0.78), thus only past fruit consumption
was included in all regression models. All participants provided ques-
tionnaire data and were included in the analyses on intentions and at-
titudes towards fruit. All responding participants were included in the
analyses on immediate selection and subsequent consumption.

3. Results
3.1. Participants

One hundred and forty-two students and staff from Queen’s Uni-
versity, Belfast and Bournemouth University (32 (23%) male; aged 26.0
+ 11.2 years) took part in the study. Participants were randomized to the
three conditions such that 48 participants were asked to visualize an
enjoyable fruit eating scenario (E+), 52 participants were asked to
visualize an unenjoyable fruit eating scenario (E—), and 42 participants
were randomized to visualize a fruit eating scenario without reference to
enjoyment (NE). All participants completed all questionnaire measures,
120 (85%) participants choose a thank-you snack, and so provided a
measure of immediate fruit selection, and 57 (40%) participants pro-
vided subsequent consumption data. Descriptive statistics for all

participant characteristics, details of the visualisations and all fruit-
based outcomes and measures from the whole sample, are given, per
condition, in Table 1. Details for participants contributing to the mea-
sures of subsequent fruit consumption specifically are given in the
Supplementary Materials. No differences were found between this sub-
set of participants and the sample as a whole (largest t(197) =1.51,p =
0.13).

3.2. Visualisation

No differences were found between visualisation conditions in detail
or clarity of the visualisation (largest F(2,141) = 1.06, p = 0.35). Likely
enjoyment was higher (F(2,141) = 139.32, p < 0.01) in the E+
compared to the NE condition (t(88) = 2.88, p < 0.01), and in the E+
and NE conditions compared to the E— condition, as intended via the
visualisation manipulation (smallest t(92) = 11.72, p < 0.01).

3.3. Fruit-based outcomes

Results for all regression analyses are given in Table 2. In model 1,
intentions to consume fruit and attitudes towards fruit were predicted by
visualisation condition (smallest Beta = 0.217, p = 0.01). On inclusion
in the model of likely enjoyment (model 2), effects of visualisation
condition were removed, and greater intentions to consume fruit and
more positive attitudes towards fruit are associated only with greater
likely enjoyment of the fruit visualized (smallest Beta = 0.461, p <
0.01). In model 3, on inclusion of all personal characteristics, fruit-
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Table 3
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Descriptive statistics (mean (s.d.)) for participant characteristics, poster assessments and fruit-based outcomes and measures, per condition, for Study 2. All participant
characteristics, poster assessments and some fruit-based outcomes and measures were recorded by questionnaire, as completed by all participants (N = 221). Im-
mediate fruit consumption was assessed at the end of the study by snack choice and recorded for all participants who made a choice (N = 205). Subsequent con-
sumption was reported by email 2-5 days after the study and recorded for all participants who responded (N = 163).

Study condition

E+ (N =110) EN=111)
Participant characteristics
Gender (males: N (%)) 26 (24%) 17 (15%)
Age (years) 20.5 (5.3) 19.4 (4.1)
Past fruit consumption (portions) 2.0 (1.6) 2.1(1.5)
Usual fruit consumption (portions) 2.3(1.2) 2.5(1.1)
Fruit liking (-3 to +3) 2.001.49 2.0 (1.3)
Awareness of FV consumption (—3 to +3) 1.3 (1.5) 1.6 (1.4)
Importance of health (—3 to +3) 1.7 (1.1) 1.8 (1.1)
Importance of weight (—3 to +3) 1.6 (1.4) 1.6 (1.3)
Importance of others (—3 to +3) 0.2 (1.4) 0.2(1.49)
Poster assessments
Attractiveness of poster (0-1) 0.8 (0.4) 0.8 (0.4)
Liking/enjoyment for the fruit on the poster (—3 to +3) 1.8(1.4) 1.2 (1.4)
Fruit outcomes assessed by questionnaire
Intentions to consume fruit (—3 to +3) 1.2 (1.5) 1.5(1.4)
Attitudes towards fruit (-3 to +3) 2.2 (0.9) 2.1 (0.8)
Fruit-related PBC (-3 to +3) 2.0 (1.2) 2.0 (1.1)
Fruit-related self-efficacy (—3 to +3) 2.3(0.9) 2.2(1.0)
Fruit-related self-efficacy in the face of threats (—3 to +3) —-0.4(1.1) —-0.3(1.0)
Fruit-based outcome: Immediate fruit consumption E+ (N =105) E (N =100)
Snack choice (N choosing) Fruit: 67 Fruit: 63

Biscuit bar: 38 Biscuit bar: 37
Fruit-based outcome: Subsequent fruit consumption E+ (N =82) E(N=381)
Subsequent fruit consumption (portions) 2.3(11.4) 2.0 (1.4)

E+: Posters intended to elicit high enjoyment; E: Posters intended to elicit standard enjoyment; PBC: Perceived Behavioural Control.

related PBC and self-efficacy, greater likely enjoyment continued to
predict greater intentions and more positive attitudes (smallest Beta =
0.270, p = 0.02). Greater intentions were also predicted by higher fruit
liking in general and higher fruit-related self-efficacy (smallest Beta =
0.209, p = 0.01). More positive attitudes were also associated with
greater awareness of fruit consumption, higher fruit liking in general, a
higher importance of health and higher fruit-related self-efficacy
(smallest Beta = 0.175, p = 0.02). Immediate fruit selection and sub-
sequent fruit consumption were not associated with visualisation con-
dition or likely enjoyment of the fruit visualized (largest Beta = 0.226, p
= 0.09). Greater subsequent consumption was associated only with
greater past fruit consumption (Beta = 0.340, p = 0.05).

4. Summary

Higher intentions to consume fruit and more positive attitudes to-
wards fruit were associated with higher likely enjoyment of fruit, higher
fruit liking in general and higher fruit-related self-efficacy. The visual-
isation condition elicited likely enjoyment, but had no independent ef-
fects. Attitudes were also associated with some personal characteristics.
Immediate fruit selection was not associated with any measured vari-
able, and subsequent consumption was only associated with past fruit
consumption.

5. Study 2
5.1. Methods

Using an independent-groups design, participants were randomly
assigned to view one of two fruit-based health promotion posters, and
intentions to consume fruit, attitudes towards fruit, immediate fruit
selection, subsequent fruit consumption, and various additional char-
acteristics likely to be associated with FV consumption were assessed.
Equivalent measures of biscuit bar consumption were also undertaken as
a control.

5.1.1. Participants

To increase ecological validity, all participants who volunteered for
the study were invited to take part (there were no exclusion criteria).
Participants were unaware of the true purpose of the study, and to
reduce demand characteristics, information sheets promoted the study
as investigating ‘Individual preferences for posters for a range of health
behaviours’. Ethical approval for the study was given by the Research
Ethics Committee of Bournemouth University, UK, prior to commence-
ment (ID 3052/3076/12935). The study was conducted with full
adherence to the Ethical Principles of the British Psychological Society.
All participants provided written informed consent.

5.1.2. Health promotion posters

Two sets of health promotion posters were used, with three posters
per set. Both sets of posters recommended eating fruit to aid with a
healthy body weight. One set of posters aimed to elicit higher likely
enjoyment, and to do this used strawberries and grapes as examples of
fruit (Posters E+). One set of posters aimed to elicit standard enjoyment,
and to do this used apples and bananas as examples of fruit (Posters E).
Strawberries and grapes were chosen as fruits to elicit higher enjoyment,
as these fruits were the most often mentioned fruits in the visualisations
of an enjoyable fruit eating experience from Study 1 (strawberries: 20%
visualisations, grapes: 24% visualisations). These findings also coincide
with population based surveys (e.g. YouGov, 2022). Apples and bananas
were chosen as the fruits for the standard enjoyment poster as these
fruits are also liked and are commonly consumed and purchased in the
UK, but are less liked (e.g. Whitworths, 2022). Both posters aimed to
elicit some enjoyment to maintain the real-world relevance of the study.

All posters were composed of several images of fruit and a health
promotion message. The health promotion messages included reference
to the chosen fruit per condition, and promoted fruit consumption for a
healthy body weight, e.g. ‘Eat more fruit, e.g. strawberries and grapes, for a
healthy body weight!‘. Body weight was used to motivate fruit con-
sumption following recent studies of ours demonstrating greater effects
of body weight-based compared to health-based messages without
adverse consequences (Appleton, 2016, 2022). FV are beneficial for



Table 4

Results (model equations, significance, Beta values and their significance) for all regression analyses on fruit outcomes for Study 2. Models were undertaken for four fruit outcomes: Intentions to consume fruit, attitudes
towards fruit, immediate fruit selection and subsequent fruit consumption. In Model 1, each outcome was predicted by study poster condition (E+, E) only. In Model 2, each outcome was predicted by study poster
condition (E+, E) and likely enjoyment as reported by each participant. In Model 3, each outcome was predicted by study poster condition (E+, E), likely enjoyment, and all participant characteristics, fruit-related PBC and
self-efficacy.

Intentions to consume fruit Attitudes towards fruit Immediate fruit selection Subsequent fruit consumption

Model 1 R =0.11, R2 = 0.01, adj. R2=0.01, F R =0.04, R2 = 0.01, adj. R2=0.01, F R = 0.01, R2 = 0.00, adj. R2 = 0.00, F R =0.12, R2 = 0.02, adj. R2=0.01, F
(1,220) = 2.68, p = 0.10 (1,220) = 0.43, p = 0.52 (1,204) = 0.01, p = 0.91 (1,162) = 2.38, p = 0.13
Beta P Beta P Beta P Beta P

Condition (E, E+) -.110 0.10 .044 0.52 .008 0.91 121 0.13

Model 2 R =0.33,R2 =0.11, adj. R2 =0.10, F R =0.43,R2 =0.19, adj. R2=0.18, F R =0.22, R2 = 0.05, adj. R2 = 0.04, F R =0.13, R2 = 0.02, adj. R2=0.01, F
(2,220) = 12.99, p < 0.01 (2,220) = 24.67, p < 0.01 (2,204) = 4.95, p < 0.01 (2,162) =1.32, p =0.27

Condition (E, E+) —.177  <0.01 .049 0.44 —.040 0.57 .108 0.19

Likely enjoyment (-3 to +3) .314 <0.01 .437 <0.01 221 <0.01 .043 0.60

Model 3 R =0.74, R2 = 0.55, adj. R2 = 0.52, F R =0.67, R2 = 0.46, adj. R2 =0.42, F R =0.31,R2 =0.10, adj. R2=0.03, F R =0.54, R2 = 0.29, adj. R2=0.22, F
(14,220) = 18.01, p < 0.01 (14,220) = 12.28, p < 0.01 (14,204) = 1.43,p = 0.14 (14,162) = 4.25, p < 0.01

Condition (E, E+) —.120 .02 .025 .65 —.051 .49 .092 .22

Likely enjoyment (-3 to +3) 122 .03 .191 <.01 224 <.01 .053 .52

Gender (male, female) .152 <.01 .100 .08 .075 .33 —.148 .06

Age (years) .049 .32 .014 .79 122 .09 —.046 .52

Past consumption (portions) 275 <.01 —-.090 .24 .002 .98 .446 <.01

Usual consumption (portions) .067 .33 .068 .37 .067 .51 .065 .54

Awareness (—3 to +3) —.100 .06 .046 43 —-.086 .27 .051 .53

Liking (-3 to +3) .203 <.01 429 <.01 —.037 .66 —-.017 .84

Importance Health (-3 to +3) .108 .08 -.017 .80 127 .16 .105 .22

Importance Weight (-3 to +3) —-.016 .82 118 12 -.001 .99 —.045 .62

Importance Others (—3 to +3) .055 .35 —.009 .89 —.065 .45 .019 .82

Fruit-related PBC (-3 to +3) .077 .24 -.029 .69 -.076 .43 -.038 .72

Fruit-related self-efficacy (-3 to +3) 227 <.01 .244 <.01 .017 .87 .001 .99

Fruit-related self-efficacy in the face of threats (—3 to +3) .073 .15 .049 .37 —.035 .63 .070 .38

PBC: Perceived Behavioural Control. Significant predictors are given in bold.
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body weight, both as energy-dilute foods for those who are overweight
(Tohill, 2005; WHO, 2003), and as often acceptable nutritious foods for
those who are underweight (National Institutes of Clinical Excellence,
2021). Body weight is also known to be important to young adult pop-
ulations and healthy weight control strategies will likely be of benefit
(Deliens et al., 2014; Malinauskas et al., 2006). Each set of posters
included three posters. On each poster, the message was displayed
centrally and accompanied by coloured pictures of the chosen fruit using
different layouts. Three posters were provided to increase viewing time
for the posters, so enhancing any likely effects. The two sets of posters
were identical, excepting the details of the message and the fruit
pictured. All posters are given in Fig. 1.

Posters were provided to participants as part of the study as lami-
nated A4 sheets. Each participant received all three posters in the poster
set relevant to their condition, and was allowed to view these as and for
as long as they wished. The instructions for viewing the posters were
‘Now, please view the posters provided by the researcher. You may take as
long as you like.” During this time, participants were also asked two
questions to ensure engagement with the posters: ‘How attractive are the
posters?‘, ‘Which poster do you prefer the most?“. Likely enjoyment was also
assessed using the question ‘How much would you enjoy eating the fruit in
the posters?‘.

5.1.3. Fruit-based outcomes: intentions, attitudes, immediate selection and
subsequent consumption

Fruit-based outcomes were assessed as in Study 1, with the exception
that immediate fruit selection was assessed by offering participants a
choice of one of eight snacks on completion of the study as a token of
thanks: four items of fruit - two apples, two bananas and four non-fruit-
based biscuit bars — two golden oats Kellogg’s Elevenses, two ginger bake
Kellogg’s Elevenses.

5.1.4. Fruit consumption: additional characteristics

Additional characteristics likely to be associated with FV consump-
tion were also assessed as in Study 1, with the exception that usual
motivation towards body-weight concerns and poster perceptions were
also assessed, and details of the visualisations were not assessed.

5.1.5. Biscuit bar consumption: intentions, attitudes, subsequent
consumption and additional characteristics

Intentions to consume biscuit bars, attitudes towards biscuit bars,
subsequent biscuit bar consumption and relevant participant charac-
teristics (past consumption, usual consumption, liking for biscuit bars,
awareness, PBC for biscuit bar consumption, self-efficacy and self-
efficacy in the face of threats) were assessed using the equivalent
questionnaire measures and email requests as for fruit-based outcomes.

5.1.6. Procedure

Participants undertook the study individually, in the Eating Behav-
iours Laboratory of Bournemouth University, UK, from March
2014-July 2015. Randomization was undertaken and all instructions
and questionnaire items were provided using an online survey tool
(Qualtrics — www.qualtrics.com). The procedure was the same as for
Study 1, excepting that procedures related to visualisations were instead
applied to the posters.

5.1.7. Analyses

Analyses were undertaken as for Study 1. Checks for multi-
colinearity revealed no correlations above a cut-off of r = 0.70, thus
all variables were included in all regression models.
6. Results

6.1. Participants

A total of 221 participants from Bournemouth University, UK (43
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(20%) male; aged 20.0 + 4.7 years) took part. Of these, 110 participants
were randomized to view posters E+ and 111 participants were ran-
domized to view posters E. All 221 participants completed all ques-
tionnaire measures, 205 (93%) participants chose a snack at the end of
the study and so provided data on immediate fruit selection, and 163
(74%) participants responded by email to provide data on subsequent
fruit consumption. Details of all participant characteristics are given in
Table 3. Participant characteristics for those contributing to the mea-
sures of subsequent fruit consumption are given in the Supplementary
Materials. No differences were found between this subset of participants
and the sample as a whole (largest t(382) = 1.45, p = 0.15).

6.2. Health promotion posters

No differences were found between conditions in perceived attrac-
tiveness of the poster (t(219) = 0.28, p = 0.78). Likely enjoyment was
higher for participants in the E+ compared to the E condition, as
intended via the poster manipulation (t(219) = 3.21, p < 0.01).

6.3. Fruit-based outcomes

Results for the regression analyses are given in Table 4. In model 1,
none of the fruit-based outcomes were predicted solely by poster con-
dition (largest Beta = —0.110, p = 0.10). In model 2, on inclusion of
likely enjoyment, greater intentions to consume fruit were associated
with viewing the E posters (Beta = —0.177, p < 0.01), and greater likely
enjoyment of the fruit (Beta = 0.314, p < 0.01). More positive attitudes
towards fruit and greater immediate fruit selection were also associated
with greater likely enjoyment of the fruit (largest Beta = 0.221, p <
0.01). In model 3, on inclusion of all other variables, these effects
remained (smallest Beta = 0.122, p = 0.03). Greater intentions to
consume fruit were also predicted by being female, greater past fruit
consumption, higher fruit liking in general and higher fruit-related self-
efficacy (smallest Beta = 0.152, p < 0.01). More positive attitudes were
also associated with higher fruit liking in general and higher fruit-
related self-efficacy (smallest Beta = 0.244, p < 0.01). Greater subse-
quent consumption was associated only with greater past consumption
(Beta = 0.446, p < 0.01).

6.4. Biscuit bar outcomes

None of the biscuit bar outcomes were predicted by poster condition.
Immediate selection of biscuit bars (as the reverse of fruit selection) was
associated with lower likely enjoyment of the fruit on the posters (model
2, Beta = —0.221, p < 0.01), and on consideration of all other biscuit bar
characteristics, these effects remained (model 3, Beta = —0.217, p <
0.01). Full description, analyses and results of the biscuit bar outcomes
and measures are given in the Supplementary Materials.

7. Summary

Higher intentions to consume fruit, more positive attitudes towards
fruit and greater fruit selection were associated with higher likely
enjoyment of fruit consumption, higher fruit liking in general and higher
fruit-related self-efficacy. Intentions to consume fruit were also associ-
ated with health promotion message condition in conjunction with
likely enjoyment, and with some personal characteristics. Subsequent
fruit consumption was only associated with past fruit consumption.

8. Discussion

These two studies investigated the value of highlighting the enjoy-
ment conferred by fruit for encouraging fruit consumption. Higher likely
enjoyment of fruit consumption during visualisation was associated with
higher intentions to consume fruit and more positive attitudes towards
fruit, and higher likely enjoyment when elicited by a health promotion
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poster was associated with higher intentions to consume fruit, more
positive attitudes towards fruit and greater immediate fruit consump-
tion. Higher intentions to consume fruit and more positive attitudes
towards fruit in both studies, were also associated with higher fruit
liking in general and higher fruit-related self-efficacy.

These findings demonstrate clear value to highlighting the enjoyment
to be gained from fruit for encouraging consumption. Effects for likely
enjoyment were found both when visualisations and when health pro-
motion posters were used, and were found for intentions and attitudes.
When using health promotion posters, likely enjoyment of the fruit
consumed also resulted in changes to fruit consumption behaviour. It may
be unsurprising that increased likely enjoyment leads to increased in-
tentions to consume fruit and more positive attitudes, and FV intentions
and attitudes are reliably associated with FV consumption, thus these ef-
fects are of benefit. The gap between intentions and behaviour, however,
is also well-established (Guillaume et al., 2010; Shaikh et al., 2008), thus
the effects in immediate consumption are of particular value given the
impacts of consumption on health (Aune et al., 2017; Oyebode et al., 2014;
Tohill, 2005; WHO, 2003). We have previously suggested that immediate
fruit selection may be a more spontaneous and less considered outcome of
an intervention than cognitions such as intentions (Appleton, 2016). The
size of the effect in our study furthermore, suggests an increase in selection
of 0.22 portions of fruit (of a maximum of one portion) for every increase
of 1 point in likely enjoyment on a 7-point scale. Other studies have also
demonstrated a value of focusing on enjoyment for encouraging FV con-
sumption. Turnwald et al. (2019) found increased vegetable selection and
intake with the use of food labels emphasizing tasty and enjoyable food
attributes. We previously found increased vegetable liking and intake in
children following expressions of enjoyment for vegetables in a children’s
story (Appleton, Barrie, & Samuel, 2019), and Robinson and colleagues
demonstrate increased vegetable selection and consumption following the
recall of enjoyable memories of eating vegetables (Robinson et al., 2011;
2012). Kronrod, Hammar, Lee, Thind, and Mangano (2021) also demon-
strated increased healthy food selection following changes in food label-
ling, and suggest this effect to be a result of perceived enjoyment.

Other interventions targeting immediate behaviours, or behaviours
at the time that they are being undertaken, have also demonstrated
valuable effects on FV consumption. Information or labelling in-
terventions at point of purchase can increase FV selection and con-
sumption in children as well as adults (Kronrod et al., 2021; Morizet,
Depezay, Combris, Picard, & Giboreau, 2012; Ogawa et al., 2011; Sau-
lais et al., 2019; Turnwald et al., 2019; Wansink, Just, Payne, & Klinger,
2012), and choice architecture interventions can nudge individuals to-
wards greater FV selection, choice and consumption (Broers, De
Breucker, Van den Broucke, & Luminet, 2017; Bucher et al., 2016). The
simplicity of the poster intervention for encouraging fruit consumption,
like many of these interventions, should be noted. Use of short simple
messages, such as those provided on posters, have been found to
improve a range of health behaviours (Forberger, Reisch, Kampfmann,
& Zeeb, 2019; Gallagher & Updegraff, 2011), including FV consumption
(Appleton, 2016; Robinson, Fleming, & Higgs, 2014; Thomas et al.,
2017). Use of many attractive fruits, such that individual differences in
enjoyment are also accommodated could also add to these effects in a
public health setting. These types of intervention are applauded as easy,
cheap and cost-effective, and while effect sizes can be small, escalation
to the general population could have significant population-wide health
and societal benefits (Dauchet, Amouyel & Dallongeville, 2005; Dau-
chet, Amouyel, Hercberg, & Dallongeville, 2006; Lock, Pomerleau,
Causer, Altmann, & McKee, 2005). Some efforts to attract and sustain
attention may also be required, e.g. based on poster placement, posi-
tioning or frequent alternation (Gallagher & Updegraff, 2011).

Higher intentions to consume fruit and more positive attitudes to-
wards fruit in both studies, were also associated with higher fruit liking
in general and higher fruit-related self-efficacy. Other studies report a
role for liking of FV in general (Appleton et al., 2010; Appleton et al.,
2017; Appleton, Barrie, & Samuel, 2019; Larson et al., 2012; Ramsey
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et al., 2017). Various studies also demonstrate a role for self-efficacy in
FV-related cognitions and behaviours (Gase, Glenn & Juo, 2016; Guil-
laumie, Godin, & Vézina-Im, 2010; Kushida, Iriyama, Murayama, Saito,
& Yoshita, 2017; Rennie et al., 2014; Shaikh et al., 2008; Zhou, Gan,
Hamilton, & Schwarzer, 2017). Interventions that target self-efficacy
have also been found to demonstrate increased FV outcomes (Luszc-
zynska et al.,, 2016; Luszczynska, Tryburcy, & Schwarzer, 2007).
Self-efficacy is an integral component of many models of health
behaviour (Bandura, 2004; Schwarzer, 2008), and the value of
self-efficacy for changing health behaviours, including FV consumption,
is well recognized (Bandura, 2004; Guillaumie et al., 2010; Schwarzer,
2008; Shaikh et al., 2008).

The use of visualisation has also been suggested as a promising method
for improving health behaviours (Conroy & Hagger, 2018), but effects
sizes can vary, dependent, at least in part, on the population studied, the
instructions given and the extent of follow-up (Conroy & Hagger, 2018).
Effects may also depend on the target behaviour (Adams et al., 2015;
Rennie et al., 2014). Specific to FV consumption, Knauper et al. (2011)
demonstrated increased fruit consumption in low consumers following
visualisation, with strong effects where implementation intentions were
also used. We (Rennie et al., 2014) also found increased intentions to
consume fruit following visualisation in combination with health infor-
mation, although we found no effects following visualisation alone.

Effects of the poster featuring less enjoyable fruit in Study 2 were
only found in conjunction with ratings of likely enjoyment, and most
plausibly result from the association between poster type and likely
enjoyment, where likely enjoyment of the fruit in the poster with less
enjoyable fruit was lower than that for the poster with enjoyable fruit.
Effects of the additional characteristics associated with FV consumption
as found in intentions to consume fruit in Study 2, and attitudes towards
fruit in Study 1 have previously been reported, as have associations
between subsequent and past FV consumption (Appleton, 2016, 2022;
Appleton et al., 2010, 2019; Astrom & Rise, 2001; Blanchard et al.,
2009; Bogers et al., 2004; De Bruijn et al., 2007, 2010; Dijsktra; Neter;
Brouwer; Huisman; Visser, 2014; Teschl, Nossler, Schneider, Carlsohn,
& Lithrmann, 2018). These findings demonstrate the many and varied
cognitions and behaviours of relevance to fruit consumption. The
absence of effects of the fruit manipulation in our biscuit bar measures
also suggests some specificity to these effects for fruit consumption, as
opposed to for food consumption in general.

Strengths of our work include the use of the two different techniques
(visualisation, health promotion posters) to demonstrate consistent re-
sults, the size of our study samples and the use of the behavioural mea-
sures. Limitations include the absence of a ‘no visualisation’ and a ‘no
poster’ control condition in our studies, but our research questions did not
relate to the impacts of visualisation or posters per se, thus these conditions
were considered wasteful. Our studies were also limited by the focus on
students. Although this was our intended population group considering
current low FV consumption in this group and the benefits of encouraging
healthy habits, this focus limits the generalisability of our findings to the
wider population. Some limited generalisability may also stem from the
specific characteristics of our samples, such as the high proportion of fe-
males or their specific age range. Recent results of ours do suggest stronger
effects from body-weight-related health promotion messages in young
females compared to older females and compared to males (Appleton,
2022), thus the effects found in this study may be more generalisable to
young females and may over-represent the effect sizes likely to be found in
other population groups. It is possible also that the advertising of the
studies was likely to attract those with invested interest in imagery or
health promotion posters and this also may have enhanced our effect sizes.
The study was conducted over an extended time period, due to the
availability of the researchers, dependent on additional commitments. We
also gave limited consideration to the possible effects of individual ori-
entations, e.g. approach, avoidance orientations, in our studies. Further
study here may be of value.
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9. Conclusions

In conclusion, these two studies demonstrate a role for enjoyment for
encouraging fruit consumption. Both studies (Study 1 using visualisation,
Study 2 using health promotion posters) found likely enjoyment of fruit to
result in greater intentions and more positive attitudes towards fruit, and
in the study using health promotion posters, higher likely enjoyment of
fruit consumption also resulted in increased fruit consumption behaviour.
The value of enjoyment and the simplicity of the poster intervention for
encouraging fruit consumption should be noted.
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