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ABSTRACT

Objective: The aim of the current study was to examine the joint effect of self-efficacy, action planning,
and received social support on fruit and vegetable intake.
Design: The study used a longitudinal design with 3 waves of data collection.
Setting: Major university campus in Beijing, China.
Participants: Young adults (n ¼ 286).
Variables Measured: Age, gender, body mass index, dietary self-efficacy, and baseline behavior were
measured at time 1. Two weeks after time 1, received social support and action planning were assessed
(time 2); 4 weeks after time 1, subsequent fruit and vegetable consumption was measured (time 3).
Analysis: In a path analysis, action planning at time 2 was specified as a mediator between self-efficacy at
time 1 and fruit and vegetable intake at time 3, controlling for age, gender, body mass index, and baseline
behavior. In addition, in a conditional process analysis, received social support at time 2 was specified as a
moderator of the self-efficacy–planning relationship.
Results: Action planning mediated between self-efficacy and subsequent dietary behavior, and received
social support moderated between self-efficacy and planning supporting a compensation effect. Action
planning served as a proximal predictor of fruit and vegetable intake, and planning one’s consumption
was facilitated by dietary self-efficacy.
Conclusions and Implications: Through the identification of social cognitive factors influencing dietary
planning, interventions can target self-efficacy and received social support to test the efficacy of these mech-
anisms in increasing individuals’ ability to ensure they consume adequate amounts of fruits and vegetables.
Key Words: dietary self-efficacy, action planning, received social support, fruit and vegetable intake
(J Nutr Educ Behav. 2016;-:1-7.)

Accepted September 11, 2016.

INTRODUCTION

Consuming a nutritionally balanced
diet that includes an adequate amount
of fruits and vegetables protects overall
health and is associated with a reduced

riskof somenoncommunicablediseases
includingcardiovasculardiseaseandcertain
cancers.1-4 An adequate consumption
is considered to be at least 400 g/d of
fruits and vegetables, which is often
equated tobeat least5portions.5Globally,

however, fruit and vegetable intake is
muchlower thanthis recommendation,6,7

which suggests that current interventions
aimed at improving dietary decisions
are not effective or are at best only
marginally effective in encouraging
individuals' healthy food choices.

A major criticism of the design of
many health promotion programs is
theneglect of behavioral theory as a ba-
sis to inform the development of the
intervention and an evidence base for
their effectiveness. The literature rein-
forces thenotion thathealthpromotion
interventions underpinned by behav-
ioral theory and supported by robust
evaluation are more likely to result in
behavioral change. Accordingly, social
cognitive factors are likely to be critical
in individuals' decisions to consume
adequate amounts of fruits andvegeta-
bles. It is therefore important for inter-
ventions grounded in sound behavioral
theory to be adopted to modify indi-
viduals' dietary decisions.

To ensure effective acceptance and
adoption of interventions to improve
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fruit and vegetable intake, it is impor-
tant first to isolate the mechanisms
that guide the health behavior. Future
investigations can then test the extent
to which the mechanisms magnify or
diminishmotivations toward behavioral
engagement. Social cognitive mecha-
nisms of behavior change often serve
as a backdrop toward understanding
human behavior; in trying to move
knowledge forward, researchers have
become focused on investigating the
more complex relationships within the
social cognitive components.8 In rela-
tion to fruit andvegetable intake, reviews
documented the facilitating roles of di-
etary self-efficacy, action planning, and
social support.8-10 Comparatively little
research, however, investigated how
these processes operate in concert
with or independent of each other to
explain behavioral engagement, and
even fewer used designs to test the
sequence of effects accurately. Studies
are therefore needed that examine the
joint effects of these 3 social-cognitive
variables on health behavior, specif-
ically in this study on fruit and vege-
table intake, using longitudinal research
designs.

Dietary Self-efficacy, Action
Planning, and Social Support for
Fruit and Vegetable Intake

Perceived self-efficacy is defined as the
belief in one's capabilities to perform
an action required to achieve a certain
outcome; it can be characterized as be-
ing prospective, competence based,
and action related.11 Self-efficacy be-
liefs can affect which tasks people
choose to complete, how much effort
they expend on their tasks, the extent
to which they persevere in the face of
obstacles, and how they evaluate their
successes and failures.11 Thus, dietary
self-efficacy reflects the optimistic self-
beliefs people hold in the face of temp-
tations or obstacles, to stick to their
healthy dietary behaviors. It is an essen-
tial personal resource that enables in-
dividuals, including those at risk of
poor diets, to initiate and sustain
healthy eating behavior.12 Studies us-
ing longitudinal survey designs have
shown that participants with higher
levels of dietary self-efficacy also
report higher levels of fruit and vege-
table intake.13 Interventions designed
to improve dietary self-efficacy have

also been found to facilitate fruit and
vegetable consumption.14

Whereas self-efficacy is a belief in
one's ability toperforma specific action
required to attain a desired outcome,
planning is a self-regulatory or self-
management skill that is hypothesized
to be a proximal predictor for health
behavior change. Action planning per-
tains tomakingdetailed plans ofwhen,
where, and how to initiate an action.15

It aims to create new contingencies be-
tween (external) situational cues and
behavioral responses (eg, in a school
dining hall at lunch time, I will eat a
piece of fruit).16,17 Over the past decade
there has been a surge in intervention
studies to enhance planning.18-20 Evidence
overall supports the effectiveness of
planning interventions,21 with meta-
analytic research showing a notable
medium effect size for planning inter-
ventions on health behaviors.22 More
specifically, recent reviews on inter-
vention studies documented the effects
of actionplanningondietary behavior,
including fruit and vegetable intake.9

Although extant literature in gen-
eral supported the role of planning on
behavior, considerable heterogeneity
in effects across studies existed and
some studies evidenced no effect.21

This suggests that the role of planning
on behavior is complex and further
research is needed that examines the
mechanisms by which planning for-
mation leads to behavioral engage-
ment.21 It may be that individuals
with a high level of self-efficacy might
be more likely to form specific plans
to initiate a novel behavior and that
optimistic self-beliefs can instigate the
execution of those plans. The health
action process approach explicitly spec-
ifies planning as a mediator between
self-efficacy and behavior.23 Whereas
some studies confirmed this hypothe-
sized pathway in the context of nutri-
tion behavior, these studies were
limited either because the study design
had only 2 time points24 or because the
measures assessed self-management
and not action planning.25 Thus, it
seems both timely and important for
providing evidence in support of theo-
retical propositions that research inves-
tigates the mediating role of action
planning between self-efficacy and
fruit and vegetable intake using a longi-
tudinal research design that accurately
specifies the sequential nature of the
proposed effects.

Social support is another important
social cognitive variable that has been
shown to influence fruit and vegetable
intake positively.10 It refers to the func-
tion and quality of social relationships
that involveinteractiveprocessesbetween
providers and receivers. Perceived so-
cial support is the recipient's antici-
pated available support from his or
her social network if needed, whereas
received social support reflects the
actual resources providedby significant
others (eg, familymembers, friends).26

Received dietary support, in particular,
has been found to be a predictor for
fruit and vegetable intake.13,27 What
is less known is how this construct
might interact with other important
social cognitive factors to influence
behavior. Specifically, the mechanisms
that reflect the interplay of received
social support with self-efficacy and
action planning in terms of dietary
behavior are not well understood and
warrant further investigation.

Social cognitive theory may help to
explain these more complex relation-
ships; it suggests various possible inter-
actions between self-efficacy and social
support on health behaviors.11 On the
one hand, they could strengthen one
another—the synergistic hypothesis.
This synergistic interactionwas confirmed
in a dietary study: Individuals with
higher self-efficacy profited more from
support when forming intentions
that then were translated into more
fruit and vegetable intake.13 On the
other hand, one factor could take over
the role of the other—the compensa-
tion hypothesis. This compensation
interaction posits that both resources
could compensate for lacks in the
respective other.11,28 A study that
tested this compensation hypothesis
in the context of physical exercise
found that high self-efficacy could
compensate for low social support
on action control.29 Alternative expla-
nations were given for the findings:
Those whowere supported in their ex-
ercise might depend less on their own
abilities to overcome barriers for exer-
cising; or, low-supported persons might
initiate exercise because of their firm
self-efficacious beliefs. Thus, further
studies are needed to understand this
complex relationship better and pro-
vide an evidence base that explains
the interactive role between self-
efficacy and social support on health
behavior.
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