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A brief intervention increases fruit and vegetable intake.
A comparison of two intervention sequences☆
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A B S T R A C T

Background and Purpose: To evaluate the effectiveness of two subsequent intervention components (mo-
tivational and self-regulatory components), placed in different order, to promote fruit and vegetable (FV)
intake. Methods: After baseline assessment, university students (N = 205, aged 18–26 years) were allo-
cated to two groups. One group received a motivational intervention (outcome expectancies, risk
perception, and task self-efficacy) followed by a self-regulatory intervention (planning and dietary self-
efficacy) after 17 days. The second group received the same intervention conditions in the opposite order.
Follow-up assessments were done after another 17 days. Results: Both intervention sequences yielded
gains in terms of FV intake and self-efficacy. However, this gain was only due to the self-regulatory com-
ponent whereas the motivational component did not contribute to the changes. Moreover, changes in
intention and self-efficacy mediated between intervention sequence and follow-up behavior, suggest-
ing that improving these proximal predictors of FV intake was responsible for the behavioral gains. Con-
clusions: Findings highlight the superiority of a self-regulatory intervention over a motivational intervention
when it comes to dietary changes in this sample of young adults. Moreover, changes in dietary self-
efficacy may drive nutritional changes.

© 2014 Elsevier Ltd. All rights reserved.

Introduction

Underscoring the benefits of consuming a sufficient amount of
fruit and vegetables (FV), a World Health Organization (WHO) review
on the effectiveness of interventions and programs promoting FV
intake showed that consumption of FV reduces cardiovascular dis-
eases, cancers, diabetes, obesity and prevents several micronutri-
ent deficiencies, especially in less developed countries (Pomerleau,
Lock, Knai, & McKee, 2005). However, most people do not attain the
recommendation of a minimum of 400 g of FV per day (i.e., ap-
proximately five portions). Moreover, this review highlights the need
for data collection on FV intervention effectiveness in the majority
of countries. India is a vast subcontinent covering 2.4% of the global
landmass, it is inhabited by more than one-sixth of the world’s pop-
ulation. Currently, the country is undergoing a rapid socio-economic,
demographic, and health transition. For instance, over the last two

decades, preventive nutrition has emerged as a public health
concern; there have been increases in the prevalence of obesity,
diabetes, and cardiovascular diseases, especially in urban areas
(Ramachandran, 2006).

Thus, evidence-based interventions are needed for the promo-
tion of FV intake, as well as an understanding of the underlying
working mechanisms of intervention effectiveness. In addition to
basic nutritional knowledge, both motivation and self-regulation are
required for people to change their habitual dietary patterns
(Adriaanse, Vinkers, De Ridder, Hox, & De Wit, 2011; Verhoeven,
Adriaanse, Evers, & De Ridder, 2012).

Motivational and self-regulational mechanisms of health
behavior change

Health behavior change is a complex process that involves a mul-
titude of causal factors. From a psychological standpoint, both an
initial motivation to change, followed by self-regulatory efforts are
needed to change health behaviors, including FV intake. The health
action process approach (HAPA; Schwarzer, 2008), a model of the
adoption and maintenance of health behaviors, suggests two phases
of change, namely (a) a motivational phase (where the most rele-
vant variables are risk perception, outcome expectancies, and
task self-efficacy) and (b) a self-regulatory phase (where the most
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relevant variables are maintenance self-efficacy, planning, and action
control). The first phase leads to a behavioral intention, whereas the
second phase reflects the translation of the intention into actual
behaviors.

Risk perception can be a starting point for contemplating health
behavior change in some cases, but it is considered negligible in the
context of FV consumption (Schwarzer et al., 2007). Outcome ex-
pectancies are the pros and cons expected by adopting (or not adopt-
ing) the health behavior, but they lose their predictive power after
a personal decision has been made – an intention formed. To form
a behavioral intention, one also needs to believe in one’s capabil-
ity of performing a desired action (i.e., task self-efficacy). Per-
ceived self-efficacy is the confidence in one’s ability to execute a
difficult or resource-demanding behavior (Bandura, 1997). Self-
efficacy plays a critical role in health behavior initiation and main-
tenance by directly influencing health behavior and by affecting
several other determinants (Bandura, 2004). Various experimen-
tal studies have shown that self-efficacy interventions help to in-
crease FV intake which attests that self-efficacy is an operative
construct that facilitates self-regulational processes such as effort
and persistence (Luszczynska, Tryburcy, & Schwarzer, 2007). Self-
efficacy plays an important role in the long-term adherence to
healthy dietary practices (Mosher, Lipkus, Sloane, Snyder, Lobach,
& Demark-Wahnefried, 2013).

To translate the intention into action requires self-regulatory
beliefs and strategies, in particular self-efficacy and planning (Hagger
& Luszczynska, 2014). Action planning refers to the when, where,
and how of an intended behavior, whereas coping planning per-
tains to the anticipation of barriers and ways to overcome them
(Kwasnicka, Presseau, White, & Sniehotta, 2013). A great deal of re-
search has documented the pivotal role of planning as a self-
regulatory strategy in health behavior change (for a review, see
Hagger, & Luszczynska, 2014), and planning as a mediator between
intention and action as well (e.g., Gholami, Lange, Luszczynska, Knoll,
& Schwarzer, 2013; Godinho, Alvarez, Lima, & Schwarzer, 2013).

Intervention working mechanisms

Research not only needs to identify factors that promote health
behavior change, but also the way in which they operate. Accord-
ing to the HAPA, a motivational intervention should precede a self-
regulatory intervention. Participants should first be made aware of
the risks of poor nutrition as well as the benefits of consuming the
recommended amount of FV and be encouraged to adopt better nu-
tritional habits. Afterwards when they have formed a behavioral
intention they should be guided to increase their dietary self-
efficacy level and generate dietary plans. A study on adherence to
dental flossing among young adults highlighted the advantage of
a self-regulatory intervention following a motivational dental floss-
ing intervention (Lakhang, Gholami, Knoll & Schwarzer, 2014, under

review). However, research has not addressed the validity of such
a sequence on FV intake. Based on the assumption that motiva-
tional processes precede self-regulatory ones (Schwarzer, 2008), we
hypothesize that the order by which intervention components are
delivered is relevant for its effectiveness in the promotion of FV
intake. More specifically, we hypothesize that an intervention com-
prising a motivational component followed by a self-regulation one
will be more effective than an intervention comprising the same
components, but in the opposite order. Therefore, in the present
study both types of intervention components will be provided to
all participants, either in the hypothesized correct order or in the
reversed order (AB versus BA, see Fig. 1).

Moreover, very few intervention studies have tested whether self-
efficacy mediates the relation between intention and behavior and,
furthermore, whether intention and self-efficacy work jointly as se-
quential mediators between intervention and behavior. On the basis
of prior research (e.g., Luszczynska et al., 2007; Mosher et al., 2013),
we hypothesize that changes in intention and self-efficacy for in-
creasing FV intake would mediate the intervention’s effect on par-
ticipants’ daily servings of FV.

Aims

The aim of the present study is to compare one intervention se-
quence (i.e., first motivation and then self-regulation) with the op-
posite sequence (i.e., first self-regulation and then motivation) in
the context of FV consumption (see Fig. 1). Besides, we aim to unveil
the mechanisms that might explain why one sequence operates dif-
ferently than the other, inspecting the psychological processes by
which the intervention sequence impacts behavior change.

A longitudinal intervention design with three assessment points
over a 34-day period was used to test a series of predictions derived
from the HAPA for FV intake.

Hypothesis 1: On average, participants will attain higher levels
of FV intake along with an increase in their dietary self-efficacy,
(pre-post comparison), independent of group assignment.

Hypothesis 2: At follow-up (Time 3), participants in Sequence
1 (first motivation, then self-regulation) will show a superior
pattern of gains over time in terms of FV intake, intention, self-
efficacy, and planning, as compared to participants in Se-
quence 2 (first self-regulation, then motivation).

Hypothesis 3: The increases in intention and in self-efficacy
reflect the psychological mechanisms that explain higher FV
intake at follow-up, i.e., they mediate the relationship between
the intervention groups and FV intake.

Hypothesis 4: Changes in dietary intention and self-efficacy se-
quentially mediate the relation between the intervention groups
and FV intake at Time 3.

Fig. 1. Illustration of the sequential, crossover research design with two groups that receive both interventions in different order (Group 1 = Motivation → Self-regulation
Sequence, Group 2 = Self-regulation → Motivation Sequence).
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