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Abstract
Background: Young adults are a priority population for nutrition interventions because of the high prevalence of unhealthy
eating behaviors, high risk of weight gain, and the importance of this life stage for developing lifelong eating behaviors. Innovative
intervention strategies are needed to reach and engage young adults, whereas more detailed reporting of intervention development
and testing would facilitate progress in this challenging research area.
Objective: This paper describes the development of the EATS (Eating Advice To Students) intervention, a targeted, brief
Web-based nutrition intervention for young adult (17 to 35 years) university students, and describes the pilot randomized controlled
trial (RCT) to assess intervention feasibility.
Methods: EATS was developed using the PRECEDE-PROCEED model. The development involved a cross-sectional survey
of university students’ eating behaviors and determinants, a systematic review of brief nutrition interventions, and consultation
with a project steering committee. EATS was developed as a website with 4 components: (1) brief screening quiz with personalized
feedback, (2) provision of information, tips, and strategies for each target eating behavior (consumption of vegetables, fruit,
discretionary foods, and breakfast) and 2 guided exercises to facilitate behavior change, (3) goal setting, and (4) creating strategies.
A pilot RCT with students from the University of Newcastle, Australia, was conducted from February to July 2018. The students
were randomized to EATS or a brief Web-based alcohol intervention (attention control). The process evaluation included
intervention acceptability (Web-based survey postintervention completion) and objective usage data (collected in real time).
Efficacy data (Web-based survey at baseline and 3 months) included diet quality, consumption of target food groups (eg, fruits
and vegetables), alcohol intake, self-efficacy to perform target eating behaviors, and well-being.
Results: Collection of the 3-month follow-up data was completed in July 2018.
Conclusions: EATS presents an innovative solution to many of the difficulties faced in targeting young adults to improve their
eating behaviors. Given the strong methodological approach undertaken, this study provides a significant contribution to advance
this research area.
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Introduction
Background
Young adults (17 to 35 years) are a priority population for
nutrition interventions because of their high prevalence of
unhealthy eating behaviors [1,2], high risk of weight gain [3,4],
and the importance of this life stage for developing lifelong
eating behaviors [5]. However, reaching and engaging young
adults in health behavior change interventions, including
nutrition interventions, is challenging [6,7]. Reaching and
engaging young adults may be challenging because of factors
such as transient living arrangements and perceptions such as
seeing health behavior interventions as irrelevant to their life
stage, and giving their health a low priority compared with other
time commitments [8,9]. The need for interventions targeted to
young adults to address poor health behaviors among this group
has been recognized, and therefore, this area of research is now
gaining momentum [10-12]. For example, in a recent review of
lifestyle interventions aiming to prevent weight gain in young
adults, 19 of the 30 included studies had a nutrition component
and dietary outcomes [12]. However, there is still further
research to be done, with higher quality and detail in reporting
[13].
One avenue for further exploration is targeting young adults
through the university setting [14]. This is because the number
of individuals across the globe enrolling in universities is
increasing, with many in the young adult age category. For
example, upward of 20 million students are enrolled in
universities in the United States and Europe [15,16], with 40%
of those in the United States aged 18 to 24 years [15]. In
Australia, approximately 60% of the 1.5 million university
students are aged between 18 and 24 years [17]. Furthermore,
university initiatives to promote optimal health are gaining
traction internationally as the utility of this setting to support
health promotion interventions because of its existing
infrastructure (eg, technology, facilities, and expert researchers
and health professionals within the university staff) is
increasingly recognized [18]. Furthermore, young adults may
be more amenable to intervention and behavior change while
immersed in the university learning environment [19], as well
as being in a formative stage for developing lifestyle behaviors
[14,20].
Developing appealing and engaging interventions also requires
cognizance of the many factors individuals face in this life stage
because of their impact on behavior and behavior change, for
example, changes in employment, tertiary study, and family
and social life, as well as development in terms of self-identity
and self-efficacy. One of the key barriers to healthy eating for
young adults is lack of time [9], and with this in mind, exploring
intervention approaches that cater to this (ie, brief interventions)
could be worthwhile. On this note, it has been acknowledged
that the use of community-based participatory research models
to guide intervention development can contribute to more
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engaging and effective health behavior interventions [8,21]. In
the current context, the university setting provides an ideal
platform for participatory research.

Objectives
This paper describes the development and evaluation plan for
a targeted, brief Web-based nutrition intervention for young
adult (17-35 years) university students using the
PRECEDE-PROCEED model.

Methods
Overview
The PRECEDE-PROCEED planning model developed by Green
et al [22] was used as the basis for the development and
evaluation of the Eating Advice To Students (EATS)
intervention. This model is an ecological approach to health
promotion, and it has been used extensively in previous
applications of health promotion interventions, including in
young adults and university students [8,23]. The model
comprises 8 phases, which can be broadly categorized into
planning (PRECEDE, phases 1-4) and evaluation (PROCEED,
phases 5-8) [24]. An overview of the PRECEDE-PROCEED
model and a description of how each component of this project
relates to the model is provided in Figure 1 and outlined below.
As this is a pilot study, outcome evaluation (phase 8) was not
assessed.

Phase 1: Social Assessment
To develop an intervention that is acceptable and appropriate,
the focus of phase 1 was to develop an understanding of the
target population, specifically the University of Newcastle
(UON) student population, and to explore its demographics,
social norms, and health problems [22]. A literature review was
undertaken and a steering committee, including members of the
target population and key staff in the university setting, was
formed. The literature review highlighted the difficulty in
reaching and engaging young adults to change their lifestyle
behaviors [13]. It was also highlighted that undertaking
university study is a key experience for many young adults
[15,16] and that unhealthy eating behaviors are also
characteristic of young adults who attend university [25,26]. It
was based on these findings that the target population was
further refined to include young adult (17 to 35 years) university
students. The steering committee was also formed during this
phase, with its role being to guide intervention development,
assist in piloting the intervention, and to have ongoing
involvement in ensuring translation into University Health
Promotion. The steering committee includes key staff members
(eg, from University Health Promotion, Student Residences,
and Student Communications and Marketing) and a diverse
group of students representing undergraduate and postgraduate,
health and nonhealth degree background, international and
domestic, and male and female.
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Figure 1. Overview of development and evaluation of the Eating Advice To Students (EATS) intervention for young adult university students, by
phase of the PRECEDE-PROCEED model.

Phase 2: Epidemiological, Behavioral, and
Environmental Assessment
Phase 2 was focused on developing a logic model of the health
problem, linking the health problem to environmental and
behavioral determinants [22]. During this phase, the goal was
to identify the priority eating behaviors and determinants to be
targeted and addressed in the intervention. To achieve this, the
literature was reviewed and a cross-sectional analysis of the
data from the UON Student Healthy Lifestyle Survey (SHLS)
2016 was conducted. From the literature, it was identified that
students typically have low consumption of nutrient-rich foods,
particularly fruits and vegetables [27], and high consumption
of energy-dense, nutrient-poor foods, especially takeaway foods
and confectionary [28,29]. In addition, the major determinants
influencing eating behaviors were found to be environmental
factors such as living situation, social environment, financial
status, as well as personal factors such as age and gender
[30-34]. Gaps in the evidence base included that there are few
studies among university students that explore a broad range of
http://www.researchprotocols.org/2019/3/e11992/
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eating behaviors and the associations among them, as well as
a broad range of determinants. Furthermore, there is a distinct
lack of studies of this nature in Australian students. The
cross-sectional analysis of the SHLS included 4383 students
(70.59% [3094/4383] female; mean age 25.5 (SD 9.3) years,
and 92.01% [4033/4383] domestic students). Eating behaviors
were assessed using short diet questions relating to consumption
of fruits, vegetables, breads, cereals, red meat, a range of
discretionary (ie, energy-dense and nutrient-poor) food
categories (eg, confectionary, processed meat products, and hot
chips, wedges or fried potatoes), and breakfast [35]. The priority
eating behaviors identified were fruits (45.74% [2005/4383]
consuming <2 servings per day), vegetables (91.31%
[4002/4383] consuming <5 servings per day), discretionary
foods (eg, 68.67% [3010/4383] consuming confectionary 1-2
times per week or more; 54.55% [2391/4383] consuming hot
chips, wedges or fried potatoes 1-2 times per week or more),
and breakfast (41.75% [1830/4383] not consuming daily). The
key determinants identified were living situation, gender, and
faculty of study, with females, students living in their own home
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or on-campus, and students enrolled in the Faculty of Health
and Medicine found to have healthier eating behaviors overall
[36].

Phase 3: Educational and Ecological Assessment
Phase 3 builds on the logic model from phase 2 by exploring
the predisposing, reinforcing, and enabling factors influencing
behavior [22]. To explore these, the literature was reviewed, a
systematic review was conducted to evaluate the effectiveness
of a potentially applicable intervention approach, and the
steering committee was consulted for input. From the literature
review, key predisposing factors for healthy eating were
desirability for improved health outcomes, weight management,
and attractiveness, whereas the main deterrent was lack of
motivation [9,37-39]. The key reinforcing factors were having
positive social support and social influence [9,37-39]. Enabling
factors, that is, conditions facilitating or preventing healthy
eating, were in terms of having the time, facilities or skills to
prepare healthy foods, the relative low cost and high availability
of unhealthy food options, and social expectations to consume
unhealthy foods in certain situations [9,37-39]. With time being
a major barrier to healthy eating and to participation in health
behavior interventions, the potential efficacy of a brief
intervention was explored. To add precedent, brief interventions
have been found to be effective in reducing alcohol intake
among young adults and university students [20,40]. As the
second step within this phase, a systematic review was
conducted with the aim of evaluating the effectiveness of brief
(ie, single session) nutrition interventions in adults and to
identify behavior change techniques (BCTs) associated with
effective interventions [41]. The review specifically included
studies in all adults (ie, ≥18 years) rather than young adults so
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as not to limit the number of included studies and the scope of
the review. This is because no systematic reviews had been
conducted assessing brief or single-session nutrition
interventions. The participant characteristics of the included
studies suggest it is appropriate to translate the findings to the
young adult population, for example, 20 of the 45 included
studies had a participant mean age between 18 and 35 years,
although the majority of these were not targeted to a young
adult population. It was found that brief interventions,
particularly those that were tailored and instructional, can
improve dietary behaviors in the shorter term. BCTs identified
as effective were incorporated in the development of EATS.
Finally, a summary of the findings and proposed intervention
content from all formative research undertaken in phases 1 to
3 was presented to the steering committee members and a
meeting was held to discuss and gather their feedback.

Phase 4: Administrative and Policy Assessment and
Intervention Alignment
Phase 4 focuses on determining the program and intervention
components required to effect the desired behavior changes,
with respect to the determinants of behavior identified in the
previous phases and with consideration to the organizational,
policy, and administrative resources available [22]. This phase
requires the inclusion of behavior change theories to support
the translation of the knowledge gained from previous phases,
that is, the causes and determinants of behavior, into the
behavior change the intervention aims to achieve. During this
phase, (1) the EATS intervention was developed, including the
program logo and recruitment materials as shown in Figures 2
and 3 and (2) both EATS and all design materials were pretested
and evaluated with the steering committee.
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Figure 2. Sample recruitment poster used to recruit young adult university students to the Eating Advice To Students (EATS) brief Web-based nutrition
intervention pilot randomized controlled trial.
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Figure 3. Sample Facebook post used to recruit young adult university students to the Eating Advice To Students (EATS) brief Web-based nutrition
intervention pilot randomized controlled trial.

Development of Eating Advice To Students
EATS was developed based on the findings from the previous
phases as well as by drawing on the social cognitive theory
(SCT) [42], the theory of planned behavior (TPB) [43], best
practice guidelines (ie, the Australian Dietary Guidelines) [44],
and the experience and expertise of the research team. The SCT
and TPB were chosen as their constructs reflect key factors
influencing behavior and behavior change in the target group,
such as social environment and social norms, and because of
their previous applications in efficacious health behavior
interventions in young adults [8,45,46]. EATS was developed
as a brief or single-use intervention. The goal of EATS is to
facilitate improvement in overall diet quality, including targeting
4 specific eating behaviors: consumption of fruits, vegetables,
discretionary foods (ie, foods that are not necessary for a healthy
diet as they are energy-dense and high in saturated fat, added
sugars, added salt or alcohol, and low in fiber such as
confectionary, hot chips, and sugar-sweetened beverages) [44],
and breakfast. The intervention involves password-protected
access to the EATS website with instructions to access on a
single occasion. The website includes 4 components: (1) a brief
screening quiz providing personalized feedback on eating
behaviors and barriers to healthy eating; (2) provision of
information, tips, and strategies for each target behavior and 2
guided exercises to facilitate behavior change; (3) goal setting;
and (4) creating strategies. For the goal setting and creating
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strategies components, participants could select goals and
strategies from the examples provided, write their own using
the instructions provided, or both. The website directs
participants to complete the components in that order, with
participants specifically encouraged to complete components
2 to 4 for those eating behaviors identified in component 1 as
being outside the dietary guidelines. The website also provides
links and resources for further information, for example, a
cookbook with cheap and healthy recipe ideas. The estimated
completion time for the intervention is approximately 25 min
depending on the number of components completed and
resources accessed, with components 1, 3, and 4 estimated to
take up to 5 min each and component 2 estimated to take up to
10 min. The key determinants identified from the previous
phases were incorporated in the intervention content, for
example, different living situations were considered in the
examples and advice provided in terms of facilities available
for food storage and preparation, lack of time was considered
in terms of providing quick and easy meal ideas, and age and
gender were considered in the visual design of the website. The
intervention components were mapped to BCTs based on the
93-item Behavior Change Taxonomy v1 by Michie et al [47]
and SCT and TPB constructs [42,43], as detailed in Table 1.
Behavior change theories and BCTs have been used in
combination as the theory provides the basis to explain behavior
change, whereas the BCTs are the specific, practical components
used to change behavior [48].
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Table 1. Behavior change techniques and theory constructs applied in the Eating Advice To Students (EATS) brief Web-based nutrition intervention,
by intervention component.
Intervention component

Behavior change techniques

Behavior change theory constructs

Screening quiz with person- Feedback on behavior, social support (emotional), information about health TPBa: Attitude (eg, participants advised to
alized feedback on eating
consequences, credible source, restructuring the social environment,
reframe their thinking around achieving a
behaviors and barriers to
identification of self as role model, and framing/reframing
balanced diet); SCTb: Knowledge (eg, prohealthy eating
viding information on Australian Dietary
Guidelines)
Information, tips, and
Instruction on how to perform the behavior, information about health
SCT: Outcome expectancies (eg, providing
strategies for each target be- consequences, information about social and environmental consequences, information on health risks and benefits)
havior
salience of consequences, demonstration of the behavior, social comparison, credible source, framing/reframing, restructuring the physical environment, restructuring the social environment, and avoidance/reducing
exposure to cues for the behavior

a

Goal setting

Goal setting (behavior), information about antecedents, instruction on how
to perform the behavior, prompts/cues, restructuring the physical environment, restructuring the social environment, avoidance/reducing exposure
to cues for the behavior, and focus on past success

SCT: Goals (participants instructed in setting goals and plans to achieve them); TPB:
Perceived behavioral control and SCT:
Perceived self-efficacy (eg, participants
encouraged to focus on past successful behavior when setting goals/plans)

Creating strategies

Problem solving, action planning, information about antecedents, instruction on how to perform the behavior, prompts/cues, behavioral practice/rehearsal, behavior substitution, habit formation, habit reversal, restructuring
the physical environment, restructuring the social environment, avoidance/reducing exposure to cues for the behavior, and mental rehearsal of
successful performance

TPB: Perceived behavioral control and SCT:
Perceived facilitators and impediments (eg,
participants encouraged to plan for situations where achieving healthy eating is difficult)

TPB: theory of planned behavior.

b

SCT: social cognitive theory.

The UON Student Communications and Marketing team was
engaged to develop a logo for EATS and recruitment materials
including a poster, digital signage, and social media posts
(Facebook and Twitter). Sample recruitment materials are shown
in Figures 2 and 3. Key points included in the brief, based on
the findings from the previous phases, were to ensure the
materials were targeted toward 17 to 35 year old young adults,
equally appealing to both genders, and emphasizing particular
characteristics of EATS, for example, brief and Web-based.

Pretesting
The project steering committee was consulted to pretest and
provide feedback on the beta version of the EATS intervention,
including content and functionality, and to evaluate and provide
feedback on the logo and recruitment materials. The feedback
and suggestions were incorporated into the final versions of
both.

Phases 5 to 7: Implementation, Process, and Impact
Evaluation
Phase 5, implementation, involves finalizing the implementation
and evaluation plans and support of program delivery before
implementing the program. Phase 6, process evaluation, assesses
program acceptability and usage, as well as recruitment and
retention (primary outcomes). Phase 7, impact evaluation,
assesses change in behavior or determinants of behavior [22].
Diet quality is a primary outcome, whereas all others are
secondary outcomes. The plans for process and impact
evaluation are outlined below.
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Study Design
The EATS intervention was evaluated in a pilot randomized
controlled trial (RCT) with participants randomly allocated to
the EATS intervention or attention control group from February
to March 2018 and followed up from May to July 2018.
Measures were collected at baseline and 3 months after baseline,
with the exception of program acceptability (measured post
intervention completion) and intervention usage (measured in
real time). A diagram of the study timeline and flow is presented
in Figure 4. Ethics approval was obtained from the UON Human
Research Ethics Committee (H-2017-0404), and the trial was
registered with the Australian New Zealand Clinical Trials
Registry (ACTRN12618000118202p).

Objectives and Hypotheses
The aim was to evaluate the feasibility of a brief (one-time use)
Web-based nutrition intervention for young adult (17 to 35
years) university students, including process evaluation (phase
6), program acceptability and demand (usability,
appropriateness, and usage) and the intervention’s ability to
recruit and retain the target group and impact evaluation (phase
7), the intervention's impact on eating behaviors 3 months later
compared with an attention control group who completed a brief
Web-based alcohol intervention. It was hypothesized that EATS
would have high acceptability among young adult university
students. It was also hypothesized that young adult university
students who completed EATS would have greater
improvements in eating behaviors 3 months later compared with
those who completed the control intervention.
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Figure 4. Diagrammatic summary of study timelines and flow of the Eating Advice To Students (EATS) brief Web-based nutrition intervention pilot
randomized controlled trial.

Participants and Recruitment
Students aged 17 to 35 years from the UON, Australia, were
recruited for the pilot study. Exclusion criteria included having
a medical condition requiring a prescribed diet (eg, diabetes).
The participants were recruited via posts on the University social
media pages (Facebook and Twitter) and posters and digital
signage displayed across University campuses. The recruitment
was also supported by the project steering committee that further
promoted the study via personal networks within the university.
Participants were reimbursed for their time, including a gift
voucher to the value of Aus $10 after completing baseline
measures and a second gift voucher to the value of Aus $10
after completing follow-up measures. All measures, including
baseline, follow-up, and process evaluation, were collected via
Web-based surveys conducted using Qualtrics Survey Platform
(Qualtrics).
http://www.researchprotocols.org/2019/3/e11992/
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Sample Size
As this is a pilot study, a formal sample size calculation was
not performed. The total sample size was set at 126 (ie, 63 per
group). This would exceed the median sample size of 30.5
among nondrug trials in a review of the methods and conduct
of pilot and feasibility trials [49], ideally allowing for more
diversity within the sample in terms of sociodemographics and
student-related characteristics, and this was also based on the
time available for recruitment to allow the study to be conducted
within the university semester (5 weeks), as well as study
funding. As males are often underrepresented in health behavior
research, a lower limit of 30% of the target sample size being
male was set, which would exceed the proportion of males
typically achieved in previous intervention studies among this
target group [7]. To maximize the number of male participants
enrolled, interested females were waitlisted once the proportion
of females reached 70% of the target sample size. As the
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proportion of 30% male participants was unable to be reached,
female participants were invited from the waitlist until the
recruitment period was complete.

Randomization
Randomization was conducted by an external statistician.
Allocation was stratified by gender (female; male and other
gender identity). Allocation sequences within strata were
generated by a statistical software program, using permuted
block randomization with random block sizes of 2 and 4.

Control Group
Attention control group participants completed Thrive, a brief
Web-based intervention designed for university students with
a focus on alcohol intake [50]. Thrive provides feedback on
their current alcohol intake and related risk, as well as links to
further resources for support. The control group participants
also received access to the EATS intervention after completing
follow-up measures.

Measures
Process Evaluation Measures
Program Acceptability
Program acceptability, including satisfaction, usability, and
appropriateness, was evaluated using a process evaluation survey
developed for the study. Participants were asked to rate each of
the components (quiz, goal setting, and creating strategies) as
well as the website overall on a 5-point Likert scale from
strongly agree (5) to strongly disagree (1) for usefulness,
relevance, usability, and ability to motivate. Participants also
rated their overall satisfaction with the EATS intervention, from
very satisfied (5) to very unsatisfied (1); whether the intervention
met their expectations, from strongly agree (5) to strongly
disagree (1); and their opinion on the length of the intervention,
from too much time (5) to too little time (1). The participants
were also asked a series of open-ended questions relating to
their likes and dislikes and suggestions for improvement for
each of the intervention components and the intervention overall,
as well as reasons for not visiting Web pages or using
intervention components where relevant.
Intervention Usage
Intervention usage was objectively tracked using Google
Analytics (Google LLC) and through the Qualtrics Survey
Platform (Qualtrics). This included device used, website visit
duration, number of pages viewed, and links accessed, including
whether participants accessed the quiz, goal setting, and creating
strategies components. For the goal setting and creating
strategies components, the number of goals and strategies set
was also recorded.
Recruitment and Retention
The number of individuals enquiring, screened for eligibility,
consenting, randomized, completing the intervention, completing
process evaluation, and completing follow-up were recorded.

Whatnall et al

Impact Evaluation Measures
Diet Quality
Dietary intake was assessed using the validated Australian
Eating Survey Food Frequency Questionnaire (AES FFQ) [51],
a self-administered 120-item semi quantitative FFQ, with
participants being asked to report usual intake over the previous
3 months. Diet quality—Australian Recommended Food Score
(ARFS)—was derived from FFQ responses. ARFS is calculated
using a subset of 70 items from the AES FFQ relating to intake
of fruits, vegetables, meat and flesh foods, nonmeat and flesh
protein foods, breads and cereals, dairy foods, and water and
spreads and sauces [52]. The ARFS is a summation of points
scored for each item, with most items scoring 1 point for a
consumption frequency of greater than or equal to once per
week, and the total score ranging from 0 to 73 points. A higher
ARFS reflects higher diet quality, including greater variety,
more optimal nutrient intakes, and closer alignment with the
Australian Dietary Guidelines [44].
Dietary Intake Related to the Target Eating Behaviors
Intake of fruits, vegetables, discretionary foods, and breakfast
were determined from the AES FFQ. This included grams per
day and the ARFS subscale for fruits and vegetables, percentage
of daily energy intake for discretionary foods, and days per
week for breakfast (Never, 1-2 days, 3-4 days, 5 or more days).
Alcohol Intake
Alcohol intake was assessed using 2 items from the New South
Wales Adult Population Health Survey [35], including frequency
of alcohol consumption and number of standard drinks usually
consumed per drinking occasion.
Self-Efficacy for Performing Target Eating Behaviors
Self-efficacy for performing the target eating behaviors was
assessed using questions derived from the Project EAT II Survey
for Young Adults [53]. The participants were asked to rate their
level of confidence on a scale of Not at all confident (1) to Very
confident (4) for each behavior, for example, Eat at least 2 serves
of fruit each day.
Quality of Life
Quality of life was assessed using the Quality of Life Enjoyment
and Satisfaction Questionnaire short form [54]. The participants
were asked to rate their satisfaction over the previous week on
a scale of very good (5) to very poor (1) for each of the 14 items,
for example, physical health.
Well-Being
Well-being was assessed using the World Health
Organization-Five Well-being Index [55]. The participants were
asked to rate how they were feeling over the previous 2 weeks
on a scale of all of the time (5) to at no time (0) for each of the
5 statements, for example, I have felt cheerful and in good
spirits.

Measures of Potential Contamination
Included in the follow-up survey were 3 items that assessed
what, if anything, the participants had used to help them change
their eating behavior as a means of assessing potential
contamination of intervention effects. These included whether
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participants had made changes to their eating behavior over the
previous 3 months (Yes or No), and, if yes, an open-response
item asking participants to describe the changes; and included
a multiple-choice question asking participants to indicate what
they had used to help them change behavior, for example, EATS,
other research study, program—for example, Lite n’ Easy or
Weight Watchers—and other.

Data Analysis Plan
Data will be analyzed using Stata software version 14.1
(StataCorp LLC). Process evaluation data will be reported as
means and SDs for quantitative questions, for example, scoring
of individual program components such as usefulness of the
goal-setting feature, and open question responses, such as
suggested improvements for EATS, will be compiled and
described qualitatively. Intervention usage will be assessed via
analysis of usage metrics, including the time spent completing
individual components and number of times the links were
accessed, to allow comparison with other electronic health
(eHealth) research studies. Impact evaluation, that is, to
determine the efficacy of the EATS program compared with
the control, will be determined using an intention-to-treat
approach. All the results for all the participants who enter the
study will be included in the analyses. Analyses will assess the
difference between the intervention and control groups for the
change from baseline to 3 months for all outcomes. Each study
effect will be tested as the group by time interaction using a
linear mixed model where time will be treated as a repeated
measure. The effect sizes and 95% CIs will be reported for each
outcome measure. A sensitivity analysis will be conducted to
explore the impact of missing data on the primary impact
evaluation measure (diet quality).

Results
The pilot RCT has now been completed; the collection of the
3-month follow-up data was completed on July 12, 2018. Data
analysis is currently being conducted.

Discussion
Principal Findings
This project used the PRECEDE-PROCEED model to develop
a brief Web-based nutrition intervention for young adult
university students and plan the evaluation. Nutrition
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interventions are needed in this target group because of the high
rates of unhealthy eating behaviors and the known impacts of
this on health and well-being and long-term chronic disease risk
[56]. The difficulty is in engaging young adults because of the
transitional nature of this life stage and the many factors
influencing their health behaviors [9].
The pilot RCT will evaluate whether EATS is deemed
acceptable and appropriate by young adult university students
and whether it can improve diet quality over a 3-month
follow-up period. The process evaluation will provide important
feedback from the target population on the appropriateness of
the mode of delivery, intervention duration, and individual
intervention components. This will be utilized to update and
modify the intervention, whereas the intervention usage data
will be compared with other eHealth studies to assess participant
engagement. Utilizing the university setting, as well as the
eHealth mode of intervention delivery, shows promise as a
means of effectively targeting and engaging young adults
[14,57]. In addition, the development of EATS as a brief
intervention draws on the precedence of successful brief
interventions to reduce alcohol use among university students
[20]. Therefore, the combination of a strong methodological
approach to intervention development, the use of a setting with
the potential for wide reach among young adults, and the use
of an intervention approach with demonstrated efficacy suggest
that the EATS intervention may be successful.

Implications
If the evaluation results are positive, the potential implications
will be significant in terms of translation and addressing the
important health problem of poor diet among young adult
university students. The long-term goal of this project is
translation into University Health Promotion, that is, to
implement EATS as a readily available program for all UON
students, facilitated by the University Health Promotion staff.
The key strategy to achieve this is the engagement of the steering
committee, including key stakeholders to assist in translation.
Furthermore, the chosen mode of delivery (ie, automated
website) minimizes the ongoing resources required for program
delivery. This paper adds to this evidence base and provides a
detailed example for future researchers and health professionals
working with this group and setting. If successful, there is also
the potential that the intervention could be transferable to other
universities nationally or internationally.

Acknowledgments
The authors acknowledge the members of the steering committee and the University Student Communications and Marketing
team for their contributions to the project. This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors. MH is supported by a University of Newcastle Gladys M Brawn Career Development
Fellowship (Teaching Assistance).

Conflicts of Interest
None declared.

References

http://www.researchprotocols.org/2019/3/e11992/

XSL• FO
RenderX

JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e11992 | p. 10
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
1.

2.

3.
4.

5.

6.

7.

8.

9.
10.
11.

12.

13.

14.

15.
16.
17.
18.

19.

20.

21.

Australian Bureau of Statistics. 2016 May 11. 4364.0.55.012 - Australian Health Survey: Consumption of Food Groups
from the Australian Dietary Guidelines, 2011-12 URL: http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4364.0.55.
012main+features12011-12 [accessed 2018-08-21] [WebCite Cache ID 71pFWYsp1]
National Cancer Institute. 2015. Recommended Amounts of Energy from Solid Fats and Added Sugars (SoFAS) URL:
https://epi.grants.cancer.gov/diet/usualintakes/pop/2007-10/table_b17.html [accessed 2018-08-21] [WebCite Cache ID
71pG2AvJd]
Grech A, Allman-Farinelli M. Prevalence and period trends of overweight and obesity in Australian young adults. Eur J
Clin Nutr 2016 Sep;70(9):1083-1085. [doi: 10.1038/ejcn.2016.41] [Medline: 27049033]
Gordon-Larsen P, The NS, Adair LS. Longitudinal trends in obesity in the United States from adolescence to the third
decade of life. Obesity (Silver Spring) 2010 Sep;18(9):1801-1804 [FREE Full text] [doi: 10.1038/oby.2009.451] [Medline:
20035278]
Nelson MC, Story M, Larson NI, Neumark-Sztainer D, Lytle LA. Emerging adulthood and college-aged youth: an overlooked
age for weight-related behavior change. Obesity (Silver Spring) 2008 Oct;16(10):2205-2211. [doi: 10.1038/oby.2008.365]
[Medline: 18719665]
Leonard A, Hutchesson M, Patterson A, Chalmers K, Collins C. Recruitment and retention of young women into nutrition
research studies: practical considerations. Trials 2014 Jan 16;15:23 [FREE Full text] [doi: 10.1186/1745-6215-15-23]
[Medline: 24433229]
Lam E, Partridge SR, Allman-Farinelli M. Strategies for successful recruitment of young adults to healthy lifestyle
programmes for the prevention of weight gain: a systematic review. Obes Rev 2016 Feb;17(2):178-200. [doi:
10.1111/obr.12350] [Medline: 26663091]
Ashton LM, Morgan PJ, Hutchesson MJ, Rollo ME, Collins CE. Feasibility and preliminary efficacy of the 'HEYMAN'
healthy lifestyle program for young men: a pilot randomised controlled trial. Nutr J 2017 Jan 13;16(1):2 [FREE Full text]
[doi: 10.1186/s12937-017-0227-8] [Medline: 28086890]
Munt AE, Partridge SR, Allman-Farinelli M. The barriers and enablers of healthy eating among young adults: a missing
piece of the obesity puzzle: a scoping review. Obes Rev 2017 Dec;18(1):1-17. [doi: 10.1111/obr.12472] [Medline: 27764897]
Allman-Farinelli MA. Nutrition promotion to prevent obesity in young adults. Healthcare (Basel) 2015 Sep 7;3(3):809-821
[FREE Full text] [doi: 10.3390/healthcare3030809] [Medline: 27417798]
Lytle LA, Svetkey LP, Patrick K, Belle SH, Fernandez ID, Jakicic JM, et al. The EARLY trials: a consortium of studies
targeting weight control in young adults. Transl Behav Med 2014 Sep;4(3):304-313 [FREE Full text] [doi:
10.1007/s13142-014-0252-5] [Medline: 25264469]
Hayba N, Partridge SR, Nour MM, Grech A, Allman Farinelli M. Effectiveness of lifestyle interventions for preventing
harmful weight gain among young adults from lower socioeconomic status and ethnically diverse backgrounds: a systematic
review. Obes Rev 2018 Mar;19(3):333-346. [doi: 10.1111/obr.12641] [Medline: 29178423]
Partridge SR, Juan SJ, McGeechan K, Bauman A, Allman-Farinelli M. Poor quality of external validity reporting limits
generalizability of overweight and/or obesity lifestyle prevention interventions in young adults: a systematic review. Obes
Rev 2015 Jan;16(1):13-31. [doi: 10.1111/obr.12233] [Medline: 25407633]
Plotnikoff RC, Costigan SA, Williams RL, Hutchesson MJ, Kennedy SG, Robards SL, et al. Effectiveness of interventions
targeting physical activity, nutrition and healthy weight for university and college students: a systematic review and
meta-analysis. Int J Behav Nutr Phys Act 2015 Apr 1;12:45 [FREE Full text] [doi: 10.1186/s12966-015-0203-7] [Medline:
25890337]
National Center for Education Statistics. 2016. Fast Facts: Back to School Statistics 2016 URL: https://nces.ed.gov/fastfacts/
[accessed 2018-08-21] [WebCite Cache ID 71pFzOnF4]
Eurostat. 2016. Tertiary education statistics URL: http://ec.europa.eu/eurostat/statistics-explained/index.php/
Tertiary_education_statistics [accessed 2018-08-21] [WebCite Cache ID 71pFmY4Ma]
Australian Government Department of Education and Training. 2017 Sep 11. 2016 All Students - Higher Education Statistics
URL: https://docs.education.gov.au/node/45161 [accessed 2018-08-21] [WebCite Cache ID 71pFaXVqc]
Okanagan charter. 2015. An international charter for health promoting universities and colleges URL: http:/
/internationalhealthycampuses2015.sites.olt.ubc.ca/files/2016/01/Okanagan-Charter-January13v2.pdf [accessed 2018-08-21]
[WebCite Cache ID 71pEGjaL7]
Visser PL, Hirsch JK. Health behaviors among college students: the influence of future time perspective and basic
psychological need satisfaction. Health Psychol Behav Med 2014 Jan 1;2(1):88-99 [FREE Full text] [doi:
10.1080/21642850.2013.872992] [Medline: 25750770]
Dotson KB, Dunn ME, Bowers CA. Stand-alone personalized normative feedback for college student drinkers: a meta-analytic
review, 2004 to 2014. PLoS One 2015;10(10):e0139518 [FREE Full text] [doi: 10.1371/journal.pone.0139518] [Medline:
26447792]
Kattelmann KK, Bredbenner CB, White AA, Greene GW, Hoerr SL, Kidd T, et al. The effects of Young Adults Eating
and Active for Health (YEAH): a theory-based web-delivered intervention. J Nutr Educ Behav 2014;46(6):S27-S41. [doi:
10.1016/j.jneb.2014.08.007] [Medline: 25457733]

http://www.researchprotocols.org/2019/3/e11992/

XSL• FO
RenderX

Whatnall et al

JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e11992 | p. 11
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
22.
23.

24.
25.

26.

27.
28.

29.

30.
31.
32.
33.
34.

35.

36.

37.

38.

39.

40.

41.
42.
43.
44.

Green LW, Kreuter MW, Deeds SG, Partridge KB, Bartlett E. Health Education Planning: A Diagnostic Approach. Palo
Alto, CA: Mayfield Publishing Company; Jun 1, 1979:306.
Kattelmann KK, White AA, Greene GW, Byrd-Bredbenner C, Hoerr SL, Horacek TM, et al. Development of Young Adults
Eating and Active for Health (YEAH) internet-based intervention via a community-based participatory research model. J
Nutr Educ Behav 2014;46(2):S10-S25. [doi: 10.1016/j.jneb.2013.11.006] [Medline: 24456834]
Glanz K, Rimer BK, Viswanath K, editors. Health Behavior: Theory, Research, and Practice. San Francisco: Jossey-Bass;
2015:512.
Deliens T, Verhoeven H, De Bourdeaudhuij I, Huybrechts I, Mullie P, Clarys P, et al. Factors associated with fruit and
vegetable and total fat intake in university students: a cross-sectional explanatory study. Nutr Diet 2018 Apr;75(2):151-158.
[doi: 10.1111/1747-0080.12399] [Medline: 29314564]
Thorpe MG, Kestin M, Riddell LJ, Keast RS, McNaughton SA. Diet quality in young adults and its association with
food-related behaviours. Public Health Nutr 2014 Aug;17(8):1767-1775. [doi: 10.1017/S1368980013001924] [Medline:
23866858]
Peltzer K, Pengpid S. Correlates of healthy fruit and vegetable diet in students in low, middle and high income countries.
Int J Public Health 2015 Jan;60(1):79-90. [doi: 10.1007/s00038-014-0631-1] [Medline: 25504430]
El Ansari W, Stock C, Mikolajczyk RT. Relationships between food consumption and living arrangements among university
students in four European countries - a cross-sectional study. Nutr J 2012 Apr 24;11:28 [FREE Full text] [doi:
10.1186/1475-2891-11-28] [Medline: 22531503]
El Ansari W, Stock C, John J, Deeny P, Phillips C, Snelgrove S, et al. Health promoting behaviours and lifestyle characteristics
of students at seven universities in the UK. Cent Eur J Public Health 2011 Dec;19(4):197-204 [FREE Full text] [Medline:
22432394]
Papadaki A, Hondros G, A Scott J, Kapsokefalou M. Eating habits of university students living at, or away from home in
Greece. Appetite 2007 Jul;49(1):169-176. [doi: 10.1016/j.appet.2007.01.008] [Medline: 17368642]
Tanton J, Dodd LJ, Woodfield L, Mabhala M. Eating behaviours of British university Students: a cluster analysis on a
neglected Issue. Adv Prev Med 2015;2015:639239 [FREE Full text] [doi: 10.1155/2015/639239] [Medline: 26550495]
Bemel JE, Brower C, Chischillie A, Shepherd J. The impact of college student financial health on other dimensions of
health. Am J Health Promot 2016 Mar;30(4):224-230. [doi: 10.1177/0890117116639562] [Medline: 27404057]
Papier K, Ahmed F, Lee P, Wiseman J. Stress and dietary behaviour among first-year university students in Australia: sex
differences. Nutrition 2015 Feb;31(2):324-330. [doi: 10.1016/j.nut.2014.08.004] [Medline: 25442361]
Li KK, Concepcion RY, Lee H, Cardinal BJ, Ebbeck V, Woekel E, et al. An examination of sex differences in relation to
the eating habits and nutrient intakes of university students. J Nutr Educ Behav 2012;44(3):246-250. [doi:
10.1016/j.jneb.2010.10.002] [Medline: 21764641]
Centre for Epidemiology and Evidence. 2014. NSW Population Health Survey - Questionnaire Health 2014 URL: http:/
/www.health.nsw.gov.au/surveys/adult/Documents/Questionnaire-2014-WEB.pdf [accessed 2018-08-21] [WebCite Cache
ID 71pFhdOxJ]
Whatnall M, Patterson A, Hutchesson M. Determinants of eating behaviours in Australian university students. In: Nutr
Diet.: Wiley; 2018 May 15 Presented at: Dietitians Association of Australia, 35th National Conference,; May 17-19, 2018;
Sydney, Australia p. 9-67 URL: https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12426 [doi:
10.1111/1747-0080.12426]
Deliens T, Clarys P, De Bourdeaudhuij I, Deforche B. Determinants of eating behaviour in university students: a qualitative
study using focus group discussions. BMC Public Health 2014 Jan 18;14:53 [FREE Full text] [doi: 10.1186/1471-2458-14-53]
[Medline: 24438555]
Hartman H, Wadsworth DP, Penny S, van Assema P, Page R. Psychosocial determinants of fruit and vegetable consumption
among students in a New Zealand university. Results of focus group interviews. Appetite 2013 Jun;65:35-42. [doi:
10.1016/j.appet.2013.02.005] [Medline: 23415984]
Lacaille LJ, Dauner KN, Krambeer RJ, Pedersen J. Psychosocial and environmental determinants of eating behaviors,
physical activity, and weight change among college students: a qualitative analysis. J Am Coll Health 2011;59(6):531-538.
[doi: 10.1080/07448481.2010.523855] [Medline: 21660808]
Oosterveen E, Tzelepis F, Ashton L, Hutchesson MJ. A systematic review of eHealth behavioral interventions targeting
smoking, nutrition, alcohol, physical activity and/or obesity for young adults. Prev Med 2017 Jun;99:197-206. [doi:
10.1016/j.ypmed.2017.01.009] [Medline: 28130046]
Whatnall MC, Patterson AJ, Ashton LM, Hutchesson MJ. Effectiveness of brief nutrition interventions on dietary behaviours
in adults: a systematic review. Appetite 2018 Jan 1;120:335-347. [doi: 10.1016/j.appet.2017.09.017] [Medline: 28947184]
Bandura A. Social Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ, US: Prentice-Hall,
Inc; Oct 11, 1985:640.
Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process 1991 Dec 1;50(2):179-211. [doi:
10.1016/0749-5978(91)90020-T]
National Health and Medical Research Council. 2013. Australian Dietary Guidelines URL: https://www.nhmrc.gov.au/
guidelines-publications/n55 [accessed 2018-08-21] [WebCite Cache ID 71pG5OhPx]

http://www.researchprotocols.org/2019/3/e11992/

XSL• FO
RenderX

Whatnall et al

JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e11992 | p. 12
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
45.

46.
47.

48.
49.
50.

51.

52.

53.

54.

55.
56.

57.

Whatnall et al

Hutchesson MJ, Callister R, Morgan PJ, Pranata I, Clarke ED, Skinner G, et al. A targeted and tailored eHealth weight loss
program for young women: the be positive be health randomized controlled trial. Healthcare (Basel) 2018 May 2;6(2):E39
[FREE Full text] [doi: 10.3390/healthcare6020039] [Medline: 29724054]
Cooke PA, Tully MA, Cupples ME, Gilliland AE, Gormley GJ. A randomised control trial of experiential learning to
promote physical activity. Educ Prim Care 2013 Sep;24(6):427-435. [Medline: 24196599]
Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change
interventions. Ann Behav Med 2013 Aug;46(1):81-95. [doi: 10.1007/s12160-013-9486-6] [Medline: 23512568]
Michie S, Johnston M. Theories and techniques of behaviour change: developing a cumulative science of behaviour change.
Health Psychol Rev 2012;6(1):1-6. [doi: 10.1080/17437199.2012.654964]
Shanyinde M, Pickering RM, Weatherall M. Questions asked and answered in pilot and feasibility randomized controlled
trials. BMC Med Res Methodol 2011 Aug 16;11:117 [FREE Full text] [doi: 10.1186/1471-2288-11-117] [Medline: 21846349]
Kypri K, Hallett J, Howat P, McManus A, Maycock B, Bowe S, et al. Randomized controlled trial of proactive web-based
alcohol screening and brief intervention for university students. Arch Intern Med 2009 Sep 14;169(16):1508-1514. [doi:
10.1001/archinternmed.2009.249] [Medline: 19752409]
Collins CE, Boggess MM, Watson JF, Guest M, Duncanson K, Pezdirc K, et al. Reproducibility and comparative validity
of a food frequency questionnaire for Australian adults. Clin Nutr 2014 Oct;33(5):906-914. [doi: 10.1016/j.clnu.2013.09.015]
[Medline: 24144913]
Collins CE, Burrows TL, Rollo ME, Boggess MM, Watson JF, Guest M, et al. The comparative validity and reproducibility
of a diet quality index for adults: the Australian recommended food score. Nutrients 2015 Jan 23;7(2):785-798 [FREE Full
text] [doi: 10.3390/nu7020785] [Medline: 25625814]
Neumark-Sztainer DR, Wall MM, Haines JI, Story MT, Sherwood NE, van den Berg PA. Shared risk and protective factors
for overweight and disordered eating in adolescents. Am J Prev Med 2007 Nov;33(5):359-369. [doi:
10.1016/j.amepre.2007.07.031] [Medline: 17950400]
Mick E, Faraone SV, Spencer T, Zhang HF, Biederman J. Assessing the validity of the Quality of Life Enjoyment and
Satisfaction Questionnaire Short Form in adults with ADHD. J Atten Disord 2008 Jan;11(4):504-509. [doi:
10.1177/1087054707308468] [Medline: 17934183]
Psychiatric Research Unit. WHO Collaborating Centre in Mental Health. 1998. WHO (Five) Well-Being Index URL: https:/
/www.psykiatri-regionh.dk/who-5/Documents/WHO5_English.pdf [accessed 2018-08-21] [WebCite Cache ID 71pGEi1es]
Liu K, Daviglus ML, Loria CM, Colangelo LA, Spring B, Moller AC, et al. Healthy lifestyle through young adulthood and
the presence of low cardiovascular disease risk profile in middle age: the Coronary Artery Risk Development in (Young)
Adults (CARDIA) study. Circulation 2012 Feb 28;125(8):996-1004 [FREE Full text] [doi:
10.1161/CIRCULATIONAHA.111.060681] [Medline: 22291127]
International Telecommunication Union. 2017. ICT Facts and Figures 2017 URL: https://www.itu.int/en/ITU-D/Statistics/
Pages/facts/default.aspx [accessed 2018-08-21] [WebCite Cache ID 71pFtQwKt]

Abbreviations
AES FFQ: Australian Eating Survey Food Frequency Questionnaire
ARFS: Australian Recommended Food Score
BCT: behavior change technique
EATS: Eating Advice To Students
eHealth: electronic health
RCT: randomized controlled trial
SCT: social cognitive theory
SHLS: Student Healthy Lifestyle Survey
TPB: theory of planned behavior
UON: University of Newcastle

http://www.researchprotocols.org/2019/3/e11992/

XSL• FO
RenderX

JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e11992 | p. 13
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

Whatnall et al

Edited by G Eysenbach; submitted 21.08.18; peer-reviewed by A Booth, M Allman-Farinelli, J Chen; comments to author 08.11.18;
revised version received 14.11.18; accepted 10.12.18; published 28.03.19
Please cite as:
Whatnall M, Patterson A, Hutchesson M
A Brief Web-Based Nutrition Intervention for Young Adult University Students: Development and Evaluation Protocol Using the
PRECEDE-PROCEED Model
JMIR Res Protoc 2019;8(3):e11992
URL: http://www.researchprotocols.org/2019/3/e11992/
doi: 10.2196/11992
PMID: 30920382

©Megan Whatnall, Amanda Patterson, Melinda Hutchesson. Originally published in JMIR Research Protocols
(http://www.researchprotocols.org), 28.03.2019. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic
information, a link to the original publication on http://www.researchprotocols.org, as well as this copyright and license information
must be included.

http://www.researchprotocols.org/2019/3/e11992/

XSL• FO
RenderX

JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e11992 | p. 14
(page number not for citation purposes)

