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Abstract
Young adults are less likely than other adults to consume fruit and vegetables. Fresh Facts is
a theory of planned behaviour based intervention designed to promote fruit and vegetable
consumption. The present study sought to evaluate Fresh Facts using a randomised controlled
trial. Australian young adults (n=162) were allocated to the Fresh Facts intervention or to the
control group in 2011. Intervention participants received automated email messages
promoting fruit and vegetable consumption every 3 days over the course of the 1 month
intervention. Messages targeted attitude, subjective norm, and perceived behavioural control.
Theory of planned behaviour variables and fruit and vegetable intake were measured at
baseline and post-intervention (Day 30). Signiﬁcant increases in attitude and subjective norm
relative to control were found among Fresh Facts participants. However intention, perceived
behavioural control and fruit and vegetable consumption did not change as a result of the
intervention. Changes in intention reported by each participant between baseline and followup were not correlated with corresponding changes in fruit and vegetable consumption. Fresh
Facts was not successful in increasing fruit and vegetable consumption. Current evidence
does not support the use of the theory of planned behaviour in the design of interventions to
increase fruit and vegetable intake in this population.
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Despite the substantial benefits of fruit and vegetable consumption for physical health and
reduction of disease risk (Dauchet, Amouyel, & Dallongeville, 2009; Dauchet, Amouyel,
Hercberg, & Dallongeville, 2006; FAO/WHO, 2003; He, Nowson, & MacGregor, 2006;
World Health Organisation, 2002), many young adults fail to consume adequate quantities.
Australian guidelines for the consumption of fruit and vegetables recommend a daily intake
of two servings of fruit and five servings of vegetables (National Health and Medical
Research Council, 2003). Age-stratified analyses indicate that in Australia, as in many other
regions, young adults are less likely than other adults to meet dietary guidelines (Australian
Bureau of Statistics, 1997; World Health Organisation, 2004). This pattern of inadequate
consumption suggests the need for nutrition interventions designed to specifically target this
age group.

One recent intervention that used health behaviour theory to design and evaluate an
intervention for this population is Fresh Facts (Kothe & Mullan, 2012; Kothe, Mullan, &
Butow, 2012).The Fresh Facts intervention is based on the Theory of Planned Behaviour
(Ajzen, 1991; Fishbein & Ajzen, 2010) and was designed to increase fruit and vegetable
consumption through email-delivered messages. According to the Theory of Planned
Behaviour, intention is the most proximal predictor of behaviour. Intention in turn is
predicted by three constructs, attitude (evaluation of the behaviour and its expected
outcomes), subjective norm (perceived social pressure to engage in the behaviour), and
perceived behavioural control (perceived ease or difficulty of engaging in the behaviour). The
Fresh Facts intervention targets these three factors in order to increase fruit and vegetable
consumption (Kothe, et al., 2012). Preliminary evaluations of the intervention have indicated
that Fresh Facts is highly rated by participants as interesting, credible, logical, easy to
understand, useful and personally relevant (Kothe & Mullan, 2012). It also appears that Fresh
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Facts may lead to clinically significant increases in fruit and vegetable consumption (Kothe,
et al., 2012). However, since the previous evaluation of the efficacy of Fresh Facts did not
include a control group (Kothe, et al., 2012), it was not possible to determine whether
reported changes in fruit and vegetable consumption reflected actual changes in intake as a
result of the intervention or were an artefact of the experimental design, or whether such
changes were related to natural changes in TPB constructs. These methodological limitations
clearly demonstrate the need for a randomised controlled trial of the Fresh Facts intervention
in order to properly test and evaluate the effect of the intervention on fruit and vegetable
intake and theory of planned behaviour variables. The intervention was developed using an
intervention mapping approach to the selection of intervention targets (Bartholomew, Parcel,
Kok, & Gottlieb, 2001). The strategy of attempting to increase fruit and vegetable
consumption by seeking to change TPB-related constructs. This intervention approach was
selected on the basis of studies showing that the theory consistently predicts fruit and
vegetable intake and research that has suggested the use of this theory in the design and
evaluation of interventions to improve fruit and vegetable intake (Allom & Mullan, 2011;
Collins & Mullan, 2011; Guillaumie, Godin, & Vézina-Im, 2010; Kothe, et al., 2012), and
that the web-based interventions based on this theory appear to be more successful that
interventions based on other theories or that lack an underlying theoretical approach (Webb,
Joseph, Yardley, & Michie, 2010). The purpose of this research was to empirically
investigate the potential for this theory to be applied in the context of fruit and vegetable
consumption.

For example, Guillamie et. al. (2010) conducted a review of the use of social cognition
models in the prediction of fruit and vegetable consumption in order to guide intervention
development. Their results suggested that the TPB was the preferred model for explained
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fruit and vegetable intake intention and behaviour (Guillaumie, et al., 2010). In the context of
the young adults, previous research conducted as part of the development of Fresh Facts
found that intention accounted for 24.3% of the variance in fruit and vegetable intake (Kothe,
et al., 2012). In turn, TPB variables (attitude, subjective norm, and perceived behavioural
control) accounted for 55% of the variance in intention. Attitude, perceived behavioural
control and subjective norm were each significant predictors of behaviour (Kothe, et al.,
2012). Together these two strands of evidence provide support for the strategy of increasing
fruit and vegetable consumption by targeting attitude, subjective norm, and PBC.

The present study was intended to replicate and extend findings from the previous
evaluations of the intervention through the addition of a control group. The aims of the study
were to evaluate the impact of the intervention on theory of planned behaviour variables and
fruit and vegetable consumption and to investigate the extent to which intervention effects
could be explained using the processes of change implied by the theory of planned behaviour.
It was hypothesised that exposure to the intervention would result in greater changes in
attitude, subjective norm, perceived behavioural control, intention, and fruit and vegetable
consumption relative to the control group.

Method
Participants and Procedure
First year undergraduate students from an Australian University were recruited to the study.
All participants were enrolled in an introductory psychology course and received course
credit for their participation. As with previous evaluations of Fresh Facts, all aspects of the
study occurred online and could be completed from any computer with internet access
(Kothe, et al., 2012).
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After completing a consent form online, participants were computer randomised to the
intervention or control group. All participants completed a baseline questionnaire at Time 1,
which included measures of demographics; fruit and vegetable intake; and a TPB
questionnaire. Intervention participants received the Fresh Facts intervention (described
below) via email over the 30 day intervention period. All participants received an invitation
to complete the follow-up questionnaire on Day 30. The Time 2 questionnaire included a
second administration of the fruit and vegetable consumption measure and TPB items. This
study was approved by the University Human Research Ethics Committee.

The Fresh Facts Intervention
The intervention consisted of a 30-day program designed to target attitude, subjective norm,
and perceived behavioural control. Participants in the intervention condition received
automated intervention messages every 3 days. As described elsewhere (Kothe, et al., 2012),
the design of intervention content for the Fresh Facts intervention was guided by the
taxonomy of behaviour-change techniques and interviews with members of the target
population (Abraham & Michie, 2008). All techniques used in the present study have
previously been identified as potentially being linked to attitude, subjective norm, and/or
PBC (Abraham, Kok, Schaalma, & Luszczynska, 2010). For a summary of the intervention
techniques used in the present study see Table 1. Example intervention messages are
available in the supplementary material (Appendix A).
[Table 1 about here]
Measures
Theory of planned behaviour constructs (intention, attitude, subjective norm and perceived
behavioural control) were assessed using a purpose designed questionnaire. The
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questionnaire has been described in detail elsewhere (Kothe, et al., 2012). Intention, attitude,
subjective norm and PBC were all assessed using a 100 point visual analogue scale at both
baseline and post-intervention follow-up. Fruit and vegetable consumption was measured
using a brief self-report measure of previous day consumption (e.g. How many servings of
fruit did you eat yesterday?). Scores were summed to create a composite score of the
previous day fruit and vegetable consumption.

Statistical analyses
A series of two-way analyses of variance (ANOVAs) were conducted to ensure that
randomisation of participants to conditions was successful and that participants who dropped
out of the study between baseline and follow-up (n=30) did not systematically differ from
those who completed both time points (n=132) on any of the primary or secondary endpoints.

Intervention effects were formally tested using a series of repeated measures ANOVAs. The
dependent variables were the fruit and vegetable consumption and theory of planned
behaviour measures. Time of assessment was entered as a within-subjects factor and
condition was entered as a between-subjects factor. A time-by-group interaction term was
calculated to investigate differences in the rate of change between each group for all of the
primary and secondary endpoints. The relationships between primary and secondary
endpoints and between changes in each of these constructs were evaluated using bivariate
correlations.

Sensitivity analyses were conducted in G*Power to evaluate the sufficiency of the obtained
sample size. The study was sufficiently power to detect intervention effects of η 2 ≥ 0.01
(α=.05 and 1-β=.08). This is typically classified as a small effect (Schneider, Gruman, &
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Coutts, 2005).
Results
One hundred and eighty participants completed baseline data collection. Age in years of the
sample ranged from 18 to 25, with a mean age of 18.84 years (SD = 1.30). The majority of
participants (83.3%) were female (see Table 2). Across the entire cohort, 82% of individuals
did not consume recommended quantities of fruit and vegetables at baseline (mean = 4.64
servings/day, range 0-10 servings/day). Consistent with research suggesting beneficial effects
of increasing fruit and vegetable consumption beyond the seven servings recommended in
Australian guidelines (FAO/WHO, 2003), participants who reported that they were meeting
dietary recommendations at baseline were included in the final dataset (see Figure 1 for the
flow of participants through the study).
[Table 2 about here]
Tests of representativeness
There were no significant differences between the control and intervention group or between
completers (n=132) and drop-outs (n=30) on any of the primary or secondary endpoints.
Analyses of condition x attrition interactions indicated an equivalent effect of attrition
between the two conditions.

Testing intervention effects
Means and standard deviations for each variable at each time point are shown in Table 3.
Consistent with the lack of between-group differences reported above, there was no main
effect of condition for any of the primary or secondary endpoints. However, there was a main
effect for time on several variables of interest. There was a significant main effect for time on
subjective norm, F(1,130) = 42.25 p < .001 d = 0.56; perceived behavioural control, F(1,130)
= 13.059 p < .001 d = 0.33; intention F(1,130) = 23.345 p < .001 d = 0.43; and fruit and
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vegetable consumption, F(1,130) = 8.45 p = .004 d = 0.25. This indicates that across the
entire cohort subjective norm, perceived behavioural control, intention, and fruit and
vegetable consumption changed significantly between baseline and follow-up. There was no
time effect for attitude (d = 0.07).
[Table 3 about here]
Interaction terms revealed intervention effects across a range of endpoints. There was a
significant time x condition interaction for attitude, indicating that change in attitude between
baseline and follow-up varied as a function of condition, F(1,130) = 6.137 p = .015 d= 0.43.
The increase in attitude between baseline and follow-up was significantly greater in the
intervention group than in the control group. There was also a significant time x condition
interaction for subjective norm, F(1,130) = 4.919 p = .028 d= 0.39, indicating that change in
subjective norm between baseline and follow-up was significantly greater in the intervention
group than in the control group. The time x condition interaction was not significant for
perceived behavioural control, F(1,130) = 0.001 p = .977 d = 0.005; intention, F(1,130) =
0.046 p = .830 d = 0.04; or fruit and vegetable consumption, F(1,130) = 0.459 p = .499 d =
0.12.

Table 4 presents the relationships between theory of planned behaviour variables at each time
point and changes in these variables across the course of the intervention. Consistent with the
theory of planned behaviour, intention was correlated with fruit and vegetable consumption at
each time point. Similarly, attitude, subjective norm, and perceived behavioural control were
associated with intention at both time 1 and time 2. However, change in fruit and vegetable
consumption between time 1 and time 2 was not associated with change in intention, nor was
change in intention associated with change in attitude or perceived behavioural control.
Change in intention was significantly associated with change in subjective norm.
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[Table 4 about here]

Discussion
Initial evaluation of the impact of this theory of planned behaviour based intervention on fruit
and vegetable consumption was promising, with results showing that participants who were
exposed to the Fresh Facts intervention reported an increase in fruit and vegetable
consumption between baseline and follow-up (Kothe, et al., 2012). However, the inclusion of
a control group in the present study shows that although fruit and vegetable consumption,
subjective norm, and intention all changed between baseline and follow-up, the Fresh Facts
intervention was not the sole cause of these changes. Instead, the only significant intervention
effects were increases in attitude and subjective norm in the intervention group relative to
control. There are two major interpretations for the lack of intervention effects shown in this
study. The first is that the intervention was ineffective at changing key constructs and as such
could not lead to change in fruit and vegetable consumption; the second is that changes in
theory of planned behaviour constructs do not lead to behaviour change (i.e. change in
intention is not associated with change in behaviour).

The first interpretation is not consistent with the observed pattern of results. The hypothesised
mechanisms of action for the Fresh Facts intervention was that change in attitude, perceived
behavioural control, subjective norm, or any combination thereof would lead to change in
intention, which in turn would lead to an increase in fruit and vegetable consumption in the
intervention group (Fishbein & Ajzen, 2010; Kothe, et al., 2012). As the time x condition
interactions show, the intervention was successful in achieving change in two of the three
intervention targets: attitude and subjective norm. According to the theoretical framework
utilised in this intervention, these changes were expected to have flow-on effects through
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change in intention leading to change in behaviour (Fishbein & Ajzen, 2010).

However, as with the previous Fresh Fact study (Kothe, et al., 2012), changes in attitude and
perceived behavioural control were not related to change in intention and change in intention
was not correlated with change in behaviour. This suggests that significant changes in attitude
and subjective norm did not have flow-on effects to change in intention. As such, the
assumption that sufficiently large changes in these constructs would be translated to change
in fruit and vegetable consumption is not supported by this data. Given the similarity between
the pattern of results observed in this study and some recent studies that have also failed to
demonstrate mediation of behaviour change through theory of planned behaviour constructs
(Hardeman, Kinmonth, Michie, & Sutton, 2011; Kellar & Abraham, 2005) and with research
that has sought to apply the TPB to the prediction of naturalistic change in behaviour
(Armitage, Reid, & Spencer, 2011), researchers need to exercise some caution in assuming
that the theory of planned behaviour can provide a complete model of behaviour change. In
particular, current literature does not provide consistent evidence of an association between
change in intention and change in behaviour. As such, researchers investigating behaviour
change processes may wish to consider whether behaviour change could be more effectively
brought about by using theories which include post-intentional predictors of behaviour such
as the health action process approach (Schwarzer, 1992) and temporal self-regulation theory
(Hall & Fong, 2007) or through the addition use of behaviour change techniques such as goal
setting or implementation intentions (Gollwitzer, 1999; Sheeran, Milne, Webb, & Gollwitzer,
2005) within intervention design. Such models provide explanations for behaviour change
that do not rely on an association between change in intention and change in behaviour (e.g.
change in behaviour being associated with change in habit strength). However, as this
research shows, well designed experimental studies are needed to examine whether changes
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in such constructs do reliably explain change in behaviour.

Across the entire cohort, there were significant increases in subjective norm, perceived
behavioural control, intention and fruit and vegetable consumption over the study period.
These changes were equally likely to occur in participants in the control condition as in the
intervention groups, meaning that the changes do not reflect the impact of the intervention on
these factors but are more likely some artefact of the study design. Given the similarity in the
cohort effects across this study and previous evaluations of Fresh Facts (Kothe, et al., 2012),
it is reasonable to assume increases in these variables were driven by the same factors across
the two studies. One possible interpretation for changes in the fruit and vegetable
consumption, which occurred across the entire cohort, is the effect of the measurement of
fruit and vegetable consumption and its determinants. It has been repeatedly demonstrated
that the use of questionnaires designed to measure theory-of-planned-behaviour variables,
particularly intention, can increase the performance of behaviour (Armitage, 2009; Falk,
2010; Sherman, 1980). This effect is known as the ‘mere-measurement effect’ (Chapman,
2001), the ‘question-behaviour’ effect (Sprott et al., 2006), or ‘the self-erasing error of
prediction’ (Sherman, 1980). This effect has been demonstrated in a range of behaviours
across different behavioural domains (e.g., Chandon, Morwitz, & Reinartz, 2005; Sherman,
1980; Sprott, et al., 2006) and has been shown to persist regardless of whether self-report or
objective measures of behaviour are used (e.g., Armitage, 2009). It has been suggested that
the effect may occur because the measurement of intention may increase the salience of
beliefs relating to the target behaviour and that this increase in salience may actually act as an
intervention (Falk, 2010; Morwitz & Fitzsimons, 2004). In this study, such an effect could
explain increases in theory of planned behaviour variables and behaviour between Time 1
and Time 2.
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A second interpretation of this pattern of results relates to the nature of participants recruited
to the present study. High motivation of participants at baseline has been presented as a
possible explanation of cohort-wide change in previous intervention studies (e.g., Kinmonth
et al., 2008), and is a limitation of randomised controlled trials across most health domains.
In the present study, intention to consume fruit and vegetables was high at baseline. This high
level of motivation could indicate that individuals in the study cohort may have had preexisting motivation to change their behaviour. Indeed, participants who volunteered to
participate in the trial did so knowing that the study was investigating fruit and vegetable
consumption; this may have led already strongly motivated participants to increase their
consumption regardless of exposure to intervention materials. This effect may have acted
either independently or in combination with possible measurement effects to lead to increases
in fruit and vegetable consumption and related cognitions across the course of the study.

Given the design of the present study, it is not possible to determine the influence of either of
these possible drivers of cohort wide change. In order to distinguish between these two
interpretations, future researchers may wish to investigate the effects of Fresh Facts, or a
similar intervention, using a Solomon four-group design (Solomon, 1949) and a study that
purposefully recruits individuals who are less motivated to change at baseline. Although it
should be noted that recruitment in such studies may be difficult to achieve.

Study limitations and strengths
The present study has several methodological strengths and limitations that must be
considered in the interpretation of findings. This study relied on self-reported measures of
fruit and vegetable intake when assessing change in fruit and vegetable consumption. This
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limitation, common to most studies of eating behaviour, may have led to the over- or
underestimation of fruit and vegetable consumption. Further, the measure used in the current
study assessed fruit and vegetable consumption on the basis of previous day consumption at
two time points, baseline and follow-up. This measure is similar to the measure of fruit and
vegetable consumption used in the National Health Survey and in evaluations of the success
of the Go for 2&5 health-promotion campaign (Australian Bureau of Statistics, 2009;
Woolcott Research, 2007). Although the use of a 24 hour dietary recall is the gold standard
for assessment of fruit and vegetable consumption such a measure was not feasible in this
study. Short dietary instruments of this type have been shown to be well correlated with
estimates of fruit and vegetable consumption obtained from 24 hour dietary recall (Peterson
et al., 2008). This should be taken into account when interpreting results. Further, the use of
a student sample in the present study should also be considered when interpreting results.
However, given evidence that the use of such samples is likely to overestimate the
applicability of the theory (McEachan, Conner, Taylor, & Lawton, 2011), this criticism may
be less relevant in light of the null results.

The timing of data collection should also be borne in mind when evaluating the extent to
which the theory of planned behaviour can be used as a model of behaviour change. While
the use of baseline and post-intervention time points to evaluate theory based interventions is
relatively standard, these time points may not be ideal for evaluating the relationships
between changes in different constructs. It may be the case that changes in theory of planned
behaviour cognitions need a longer period of time to translate to changes in intention and
behaviour than was investigated in the current study. Empirical work in needed to investigate
how changes in these cognitions (whether occurring naturally or as a result of intervention
programs) progress to changes in other constructs over time. Novel methodological
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approaches, such as the use of experience sampling methodology (Bolger, Davis, & Rafaeli,
2003), have been useful in investigating these issues in other contexts (Fuller-Tyszkiewicz,
Skouteris, & Mccabe, 2013) and may be a valuable addition to the investigation of behaviour
change using models such as the theory of planned behaviour.

Another important factor to consider when evaluating the effect of any intervention is that of
intervention fidelity and adherence. In particular, the level of engagement that participants
had with the Fresh Facts intervention may have influenced the potential for the intervention
to lead to changes in fruit and vegetable consumption. While the current study did not
measure intervention adherence, a previous study which investigated the feasibility and
acceptability of an earlier version of the Fresh Facts intervention found that most participants
did report engaging with the intervention (Kothe & Mullan, 2012). While the possibility that
null effects in this trial were the result of poor intervention adherence cannot be entirely
accounted for; the previous research would indicate that this is unlikely to be the sole
determinant of the intervention’s lack of efficacy.

The Fresh Facts study was only the second intervention to evaluate the utility of the theory of
planned behaviour in the design and evaluation of interventions to increase fruit and
vegetable consumption. Despite using a more responsive measure of fruit and vegetable
consumption and higher intensity intervention materials, the Fresh Facts intervention
mirrored previous results by failing to bring about significant changes in fruit and vegetable
consumption (Kellar & Abraham, 2005). Taken together these studies would suggest that the
theory of planned behaviour may not be suitable for use in the design of interventions to
improve fruit and vegetable consumption.
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One of the primary strengths of the present work was the evaluation of the theory of planned
behaviour in the context of behaviour change. As have been noted by other prominent
researchers within health psychology, experimental tests of the TPB are relatively rare
(Hardeman et al., 2002; Sniehotta, Presseau, & Araújo-Soares, 2013). Evaluation of models
of behaviour, such as the theory of planned behaviour, through intervention research is an
important step forward in evaluating the evidence to support the use of these theories (Michie
& Johnston, 2012; Noar & Head, 2013). This research adds to the small body of work that has
previously tested pathways of behaviour change, both in fruit and vegetable consumption and
in the theory of planned behaviour literature (e.g., Elliott & Armitage, 2009; Hardeman, et
al., 2011). The results add to the body growing body of research suggesting that the theory
may not adequately account for behaviour change (e.g., Hardeman, et al., 2011). This finding
is one that could be evaluated in more detail in future research because it is important to
discover how behaviour change might be more adequately explained.

From a practical perspective, this study clearly shows the advantages of measuring theoryrelevant variables when assessing theory-based behaviour change interventions, because the
measurement of these variables provides vital information behind the reasons why the
intervention may have failed to bring about change in fruit and vegetable consumption. The
results clearly show difficulty in achieving change in attitude, subjective norm, and perceived
behavioural control of significant magnitude to achieve change in intention. They also
challenge the assumption that change in intention is likely to lead to change in behaviour in
the present context. This is incredibly valuable information in the evaluation of an
intervention like Fresh Facts because it allows the failure of the intervention to be clearly
interpreted in light of the problematic theoretical assumptions rather than in light of the
intensity or modality of intervention materials. In the absence of detailed information about
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theoretical constructs, the failure of the intervention might be interpreted as a failure to
achieve change in intervention targets (i.e., subjective norm, attitude, perceived behavioural
control, or all of these) or of the behaviour change techniques used in the intervention.
Conversely, had the intervention failed to bring about changes in intervention targets, the
collection of information about the impact of the intervention on those targets would have
allowed for interpretation of those results as indicating problems with the intervention
specifically rather than with the theoretical model on which it was based. It is always difficult
to determine whether the failure of a theory-based intervention to achieve desired changes in
behaviour are indicative of problems with the individual intervention or with the theory itself.
However, the experimental tests of theory-based interventions are vital to establishing a body
of evidence that can ultimately used to answer this question. If interventions based on a given
theory consistently fail to achieve changes in behaviour – then that would indicate broader
issues with the theory that are unlikely to attributable to potential flaws in individual
interventions.

Implications for Future Work
Both Fresh Facts studies have found significant differences in fruit and vegetable
consumption, intention, subjective norm, and perceived behavioural control between baseline
and follow-up. These changes were equally likely to occur in participants in the control
condition as in the intervention groups, meaning that the changes do not reflect the impact of
the intervention on these factors but rather are more likely some artefact of the study design.
Investigation of possible interpretations for such change would be a valuable line of inquiry
in further studies.

Ultimately, the intervention tested here does appear to be effective in changing target
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cognitions. However, changes in these cognitions do not appear to be effectively translated to
change in fruit and vegetable consumption. Further research should be conducted to
determine whether change in attitude and subjective norm can be effectively translated to
change in fruit and vegetable consumption, for example through the use of higher intensity
intervention modalities. However, given the relatively positive attitudes and subjective norms
held by most individuals towards fruit and vegetable consumption, such studies may need to
apply the model to less desirable behaviours in order to avoid ceiling effects. Given gender
differences in the determinants of fruit and vegetable consumption identified in previous
research (Baker & Wardle, 2003; Emanuel, McCully, Gallagher, & Updegraff, 2012), future
work might also consider whether interventions tailored to participant gender may result in
larger intervention effects.

The selection of behaviour change techniques using the taxonomy of behaviour change
techniques reported by Abraham et. al (2010) and the subsequent reporting of the techniques
using this taxonomy was a key component of the Fresh Facts intervention design and
evaluation process. However, progress in developing taxonomies are still ongoing (Michie et
al., 2013), research seeking to identify those techniques that are most effective in changing
behaviour in its infancy (Michie, Abraham, Whittington, McAteer, & Gupta, 2009; Michie &
Johnston, 2012; Webb, et al., 2010), and formal attempts to link behaviour change techniques
to theoretical constructs are extremely limited. As such, there may be techniques that were
not included in the Fresh Facts intervention but that might also be appropriate when seeking
to change attitude, subjective norm, and perceived behavioural control. For example, a wealth
of research on cognitive dissonance has suggested that this attitude change related technique
(or group of techniques) can be successful in changing health behaviours (Freijy & Kothe,
2013). Similarly, although the current intervention sought to change perceived behavioural
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control primarily through arguments to bolster self-efficacy and by providing instruction, a
range of other potential methods for increasing PBC have been identified as relevant by past
TPB researchers (Hardeman, et al., 2002). Research identifying behaviour change techniques
that are most likely to achieve changes in targeted constructs is a valuable avenue of research.
However, given that the Fresh Facts was already successful changing both subjective norm
and attitude the use of other techniques to change attitude, subjective norm, and perceived
behavioural control may have had limited effects on the overall outcome of this intervention.

A major justification for the selection of the theory of planned behaviour for use in the
current study was the need to address assumptions about the utility of the theory, both within
the area of fruit and vegetable consumption and within the context of behaviour change more
broadly. As such, the inclusion of non-theory-based variables, and behaviour change
techniques that target such variables, to the design and evaluation of the intervention would
have significantly weakened the ability to address these research questions. However, given
that the intervention based on the theory of planned behaviour did not result in significant
increases in fruit and vegetable consumption, future researchers should consider the inclusion
of behaviour change techniques targeting other determinants of behaviour in order to bring
about increases in fruit and vegetable consumption.

Conclusion
When proposing that the theory of planned behaviour be used in interventions designed to
bring about behaviour change, it is assumed that change in the predictors of behaviour (i.e.,
intention, subjective norm, attitude, and perceived behavioural control) is likely to lead to
change in fruit and vegetable consumption (Armitage, et al., 2011; Elliott, Thomson,
Robertson, Stephenson, & Wicks; Fishbein & Ajzen, 2010). However, the research presented
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here suggests that this may not be the case. Instead, there appears to be a very low correlation
between change in intention and change in behaviour. This has implications for the use of the
theory of planned behaviour in explaining behaviour change generally. On the basis of these
findings, it would appear that researchers should be cautious in interpreting a model’s strong
predictive power as evidence that the model will provide a good model of behaviour change.
Well-designed experimental studies are needed to further explore the causal relationship
between change in intention and behaviour change; both in the context of fruit and vegetable
consumption and for health behaviours more broadly. However, on the basis of the current
body of research, the use of the theory of planned behaviour for the promotion of fruit and
vegetable consumption does not appear to be empirically supported.
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Table 1. Summary of behaviour change techniques used in Fresh Facts
TPB
variable
targeted
Attitude

Behaviour
change
technique

Definition

Example of how this
was applied within
Fresh Facts*

Example intervention text
using this technique

Provide general
information on
behaviour–
health link

Information about the
relationship between
the behaviour and
health

Factual information
about the link between
fruit and vegetable
consumption and
health outcomes was
provided.

“Did you know that 9% of
cancer in Australia is
caused by not eating
enough fruit and veg?”

Provide general
information on
the material
consequences
of behaviour

Information focusing
on what will happen if
the person performs
the behaviour
including the benefits
and costs (or negative
consequences) of
action or inaction,
including perceived
severity of symptoms

This information was
provided from a
number of different
sources over the course
of the intervention.
Including “experts”
and same age peers
who provided
information about their
own subjective
experience of the link
between their fruit and
vegetable consumption
and health.

“Eating at least two
servings of fruit and five
servings of vegetables each
day reduces your risk of
cancer as well as slashing
your risk of cancer, stroke,
heart disease, and obesity.”

Information about
what other are doing,
i.e. indicates that a
particular action or
sequence of actions is
common or
uncommon amongst a
group

Participants were
provided information
about the fruit and
vegetable consumption
of same age peers.

“Most people don’t talk
about fruit and vegetables
with their friends – so they
often underestimate the
number of people who do
consume the recommended
quantities of fruit and
vegetables. We surveyed
healthy young adults –
people just like you – as
part of Fresh Fact’s
development. More than
65% of healthy young
adults eat fruit and
vegetables every day.”

Information about
how other
people/specific others
judge/approve of the
participant’s
behaviour

Stories from other
young people were
included to provide
normative messages
about others’ approval
(TopPicks). These
messages included
statements designed to
target injunctive norms

“I eat at least 2 fruit and 5
veg every day – and I think
everyone should as well”

Subjective norm
Provide
information
about others’
behaviour

Provide
information
about others’
approval
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“When you eat junk food
you will feel moody, tired
and lazy. But if you eat
fruit and vegetables you get
doses of vitamins that make
you feel good”.”

Provide
opportunities
for social
comparison

Individuals were
prompted to compare
their own fruit and
vegetable consumption
to other people they
knew and to seek
advice and support
from individuals who
were consuming high
quantities of fruit and
vegetables

“Think about how your
friends and family include
fruit and vegetables in their
lives. How do you measure
up?”

Involves telling the
person that they can
successfully perform
the behaviour, arguing
against self-doubts
and asserting that they
can and will succeed

Fresh Facts content
consistently
emphasised that
consumption of fruit
and vegetables was
easy to perform and
achievable for the
individual

“…If they can do it, you
can too!”

Telling participants
how to perform a
behaviour or
preparatory
behaviours, e.g.
instructions providing
“tips”

Young adults who took
part in the early stages
of fruit and vegetables
reported that storage of
fresh fruit and
vegetables was a major
barrier to the regular
consumption of
adequate quantities of
fruit and vegetables.
Participants were
provided with
instruction and “tips”
designed to increase
perception of control
by encouraging
consumption of fruit
and vegetables that did
not present this threat

“Fresh fruit and vegetables
taste great – but they are
not the only option. One
easy way to increase the
amount of fruit and
vegetables you eat without
having to go to the shops all
the time is to eat tinned,
frozen, or dried fruits and
vegetables… This makes it
even easier to eat well.”).

Provide a setting in
which social
comparison can occur

“If there are people in your
life who are especially good
at eating well, why not ask
them how they do it?
Talking to others can give
you ideas about how to
improve your own habits.”

PBC
Arguments to
bolster selfefficacy

Provide
instruction

“[suggested technique]
makes it easy”

“For me the best way to eat
well is to plan ahead. I
order my food online and
always order a variety of
fresh, frozen and tinned
produce … Having variety
makes it easy”.

*Note examples are not exhaustive, each technique was applied in a number of different ways
over the course of the intervention.
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Table 2. Demographic Characteristics of the Baseline Sample recruited from the University
of Sydney in 2011
Demographic Characteristic

N

%

Female

135

83.3

Male

27

16.7

With parents

127

78.4

With friends

14

8.6

Residential college

6

3.7

Alone

7

4.3

With partner

1

0.6

Australian

76

46.9

Northeast Asian

41

25.3

Southeast Asian

12

7.4

Southern and Eastern European

5

3.1

Southern and Central Asian

7

4.3

Northwest European

7

4.3

North African and Middle Eastern

7

4.3

New Zealander or Pacific Islander

2

1.2

Gender

Living Situation

Ethnicity
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Table 3 Means (Standard Deviations) for Theory of Planned Behaviour Variables and
Behaviour at Time 1 and Time 2 by Condition among participants recruited from the
University of Sydney in 2011

Fruit and vegetable servings/day

Intention

Perceived behavioural control

Attitude

Subjective norm

Baseline

Follow-up

Control Intervention

Control Intervention

4.59

4.69

5.02

5.31

(2.22)

(1.92)

(2.10)

(2.08)

67.36

70.29

74.43

77.91

(22.89)

(17.25)

(20.48)

(13.96)

81.43

81.98

84.51

84.67

(15.7)

(14.8)

(12.74)

(12.08)

91.38

89.66

90.72

91.17

(10.48)

(10.39)

(10.32)

(9.72)

68.18

66.63

73.77

76.23

(14.77)

(15.85)

(15.37)

(12.26)

Note: scores on intention, perceived behavioural control, attitude and subjective norm scales
range from 1-100.
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Table 4. Bivariate correlations between theory of planned behaviour variables at each time point and between change in theory of planned
behaviour variables for entire cohort recruited from the University of Sydney in 2011
1
-

2
.32**

.26*

-

.38**

.28*

4. Time 1 intention

0.19

.49** .48**

5. Time 1 fruit and
vegetable consumption

-0.11

.35**

6. Time 2 attitude

.69**

.27*

7. Time 2 subjective
norm
8. Time 2 perceived
behavioural control

0.22

1. Time 1 attitude
2. Time 1 subjective
norm
3. Time 1 perceived
behavioural control

3
0.20

4
.31**

5
.26*

.35** .59** .36**
-

6
7
.66** .32**

8
.30*

9
.41**

10
0.19

11
-.44**

12
0.04

13
0.05

14
0.00

15
-0.08

-0.16

-0.01
-.24*

0.23

.64** .34** .54** .35**

-0.10 -.38** -0.18

.43**

.26*

.26*

.26*

.64** .32**

0.07

0.07

-0.14 -.66** -0.23

-

.40**

0.24

.52** .47** .63**

.28*

-0.14

-0.06

-0.12 -.57** -0.12

0.10

.35**

-

0.22

0.18

.28*

.49**

-0.05

-0.18

-0.04

-0.19 -.54**

.48**

0.22

0.00

-

.37** .45** .303*

0.01

.38**

0.17

0.12

0.02

-0.22

.55** .39** .48**

0.12

.36**

0.24

0.05

.47**

0.08

-0.06

0.04

.39** .37** .74** .43**

0.19

.57** .52**

.43**

0.07

0.17

0.12

0.16

-0.13

-.31*

-

0.09

-0.14

0.04

0.02

.28*

-0.20

-

.36**

.42** .55**
-

9. Time 2 intention

0.24

.35** .43** .57** .37** .43** .48** .49**

10. Time 2 fruit and
vegetable consumption

-0.13

.30*

0.02

.27*

.67**

0.06

0.18

0.17

.35**

-

-0.22

-0.12

-0.03

-.26*

.47**

11. Change in attitude

-.52** -0.11

0.02

-0.01

0.12

.25*

0.13

0.16

0.19

0.24

-

0.17

0.08

0.03

-0.17

12. Change in
subjective norm
13. Change in
perceived behavioural
control
14. Change in intention

-0.16 -.65** -0.07

-0.20

-.26*

0.02

.28*

0.05

0.04

-0.18

0.24

-

.30*

0.11

0.06

-0.08 -.53** -0.10

-0.01

0.02

0.09

0.17

0.00

0.19

0.18

0.17

-

0.17

0.01

-0.01 -.32** -0.13 -.64** -0.15

0.15

-0.11

-0.05

.25*

0.02

0.19

.27*

0.12

-

-0.05

-0.12
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15. Change in fruit and -0.07 0.01 -0.17 -0.16 -.30* 0.07 0.09 0.00 0.02 .51** 0.17 0.08 .25* 0.21
vegetable consumption
** Correlation is significant at the 0.01 level, * Correlation is significant at the 0.05 level. Control group correlations: above the diagonal.
Intervention group correlations: below the diagonal.
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-

Completed baseline assessment
and randomised
(n=162)

Allocated to the
intervention
condition
(n=81)

Completed
follow-up
(n=65)

Allocated to the
control
condition
(n=81)

Lost to followup
(n=16)

Completed
follow-up
(n=67)

Figure 1. CONSORT Diagram: Flow of the participants through the study.
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Lost to followup
(n=14)

Appendix A
Sample Fresh Facts intervention message text

Hi [Participant Name]
Did you know?
Many people don’t know about the links between fruit and vegetable intake and disease.
Did you know that 9% of cancer in Australia is caused by not eating enough fruit and veg?
Eating at least two servings of fruit and five servings of vegetables each day reduces your risk of
cancer as well as slashing your risk of cancer, stroke, heart disease, and obesity.

Increasing your fruit and vegetable consumption one step at a time
For most people, increasing fruit and vegetable consumption is about making small changes to their
life. You can increase your fruit and vegetable consumption – and improve your health – by making
lots of little changes.
A 200ml glass of juice is serving of fruit. Adding a glass of juice to your day is an easy and quick way
to up your fruit intake. Why not add a glass of juice to your breakfast every day this week?
Remember, each serving of fruit and vegetables you add to your day is doing you good.

Hannah’s TopPick
Fresh Facts is all about helping young people improve their eating habits. To keep you on track we
include advice and success stories from other people who’ve done Fresh Facts before. Today’s
TopPick is from Hannah, 19.
“After Fresh Facts, I eat at least 2 fruit and 5 veg every day – and I think everyone should as well. I
really believe you are what you eat. When you eat junk food you will feel moody, tired and lazy. But
if you eat fruit and vegetables you get doses of vitamins that make you feel good”.
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Hi [Participant Name]
How do you measure up?
When trying to increase your fruit and vegetable intake it can be helpful to think about the eating
habits of other people in your life.
Think about how your friends and family include fruit and vegetables in their lives. How do you
measure up?
If there are people in your life who are especially good at eating well, why not ask them how they do
it? Talking to others can give you ideas about how to improve your own habits.

Sam’s TopPick
Fresh Facts is all about helping young people improve their eating habits. To keep you on track we
include advice and success stories from other people who’ve done Fresh Facts before. Today’s
TopPick is from Sam, 18.
“Eating a variety of fruit and veg is important to maintain optimal health and keeps me from getting
sick. Eating well helps me have a healthy immune system by making sure I get all the vitamins and
minerals I need. It keeps me healthy and makes sure I always look and feel my best”.

Did you know?
Fresh fruit and vegetables taste great – but they are not the only option. One easy way to increase
the amount of fruit and vegetables you eat without having to go to the shops all the time is to eat
tinned, frozen, or dried fruits and vegetables.
Did you know that frozen peas are better for you than fresh peas you buy at the supermarket?
Lots of fruit and veg are as good for you – if not better – when you buy them frozen. This is because
when foods are snap frozen all the nutrients are locked in. This makes it even easier to eat well.
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Hi [Participant Name]
Lisa’s TopPick
Fresh Facts is all about helping young people improve their eating habits. To keep you on track we
include advice and success stories from other people who’ve done Fresh Facts before. Today’s
TopPick is from Lisa, 19.
“Fruit and vegetables are good for your general health. They provide you with much needed
vitamins and minerals. For me the best way to eat well is to plan ahead. I order my food online and
always order a variety of fresh, frozen and tinned produce. That way I never end up having to eat
five carrots and two apples every day just so I can eat my two and five. Having variety makes it
easy”.

Did you know?
Most people don’t talk about fruit and vegetables with their friends – so they often underestimate
the number of people who do consume the recommended quantities of fruit and vegetables. We
surveyed healthy young adults – people just like you – as part of Fresh Fact’s development. More
than 65% of healthy young adults eat fruit and vegetables every day. If they can do it, you can too!

Why not try a simple recipe today?
This recipe makes one serving of pasta sauce and includes 5 servings of vegetables. That is enough
for the whole day!
Fresh Facts Tomato, Mushroom and Baby Spinach Pasta Sauce
Take 1 cup of tomato pasta sauce (about half a jar), 1 large handful of baby spinach, one medium
carrot (grated) and about 6 button mushrooms (sliced).
While you’re cooking a serve of your favourite pasta, place the tomato based past sauce,
mushrooms and carrot in a saucepan. Simmer over medium heat until the mushroom and carrot are
softened. Take off the heat and stir through the baby spinach. Toss through your favourite pasta,
add salt and pepper to taste and ENJOY!
This recipe is quick to prepare and taste great. For more simple recipes why not ask some friends
and family, or look around online.
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