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Abstract: The Mediterranean diet pattern (MEDI) is associated with a lower risk of chronic conditions
related to ageing. Adherence research mostly comes from Mediterranean countries with high cultural
acceptability. This study examines the feasibility of a MEDI intervention designed specifically for
older Australians (AusMed). Phase 1 involved a consumer research group (n = 17) presentation of
program materials with surveys after each section. In-depth individual semi-structured interviews
(n = 6) were then conducted. All participants reported increased knowledge and confidence in
adherence to the MEDI, with the majority preferring a booklet format (70%) and group delivery
(58%). Three themes emerged from interviews—1. barriers (complexity, perceived cost and food
preferences), 2. additional support and 3. individualisation of materials. Program materials were
modified accordingly. Phase 2 was a 2-week trial of the modified program (n = 15). Participants
received a group counselling session, program manual and food hamper. Adherence to the MEDI
was measured by the Mediterranean Diet Score (MDS). All participants increased their adherence
after the 2-week trial, from a mean score of 5.4 ± 2.4 (low adherence) to a mean score of 9.6 ± 2.0
(moderate to high adherence). All found that text message support helped achieve their goals and
were confident to continue the dietary change.

Keywords: dietary intervention; prevention; Mediterranean diet; dietary behaviour change;
intervention development; intervention evaluation; chronic disease

1. Introduction

As the world’s population continues to rapidly age [1], we see an increase in the incidence of
age-related chronic disease [2]. Australia’s population is no exception. Over 3.5 million people (15.1%)
are aged >65 years [1] and 80% have one or more chronic conditions [3]. People are living longer but
not necessarily healthier lives. Chronic disease can be modified by a change in diet [4], but dietary
change is difficult and requires support. Developing interventions specific to an ageing population is
needed to improve health outcomes.

One of the most studied dietary patterns is the Mediterranean diet pattern (MEDI). The MEDI
includes a high intake of fruits and vegetables, nuts, wholegrains and legumes. Intake of commercial
sweets, red and processed meats is limited, and fish, poultry and dairy foods are eaten in moderation.
Olive oil is the main source of fat and wine is recommended in moderation with meals [5]. Observational
studies have shown that the MEDI is associated with a lower of risk chronic disease [6]. A recent
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Umbrella Review (n > 12,800,000) compared MEDI adherence and multiple health outcomes. It found
that greater adherence correlated with a positive effect on overall mortality (0.93, CI 95% 0.65, 1.33),
cardiovascular disease (CVD) (0.62, CI 95%, 0.45, 0.86), coronary heart disease (0.56, CI 95%, 0.20, 1.61),
myocardial infarction (MI) (0.60, CI 95%0.44, 0.82), stroke (0.64, CI 95%, 0.47, 0.86), Alzheimer’s disease
(0.60, CI 95%, 0.48, 0.77) and dementia (0.69, CI 95%, 0.57, 0.84) [6].

We also know that the benefits of the MEDI have been translated to non-Mediterranean countries [7]
and that several studies have shown that adherence is possible in an Australian setting. For example,
a 12 week trial (the “SMILES” trial; Supporting the Modification of lifestyle In Lowered Emotional
States) modified the MEDI to make it suitable for Australian products and seasonal produce and
reported high adherence (as measured by a modified MDS) by adults (mean age = 40.3 years) with
major depression [8]. This research included education and behaviour change strategies as part of its
protocol [9,10]. A 6 month Australian RCT (the Medley Study) [11] showed that older Australians
could adhere to a modified MEDI but their adherence scores were lower than those from the European
Prospective Investigation into Cancer and Nutrition (EPIC) and Prevención con Dieta Mediterránea
(PREDIMED) studies [12,13]. The study protocol contained no behaviour change strategies [11], which
may account for lower adherence. In addition, a 12 month follow up to this study showed a further
drop in adherence (MDS: 4 months = 9.6 ± 0.2, 18 months = 7.9 ± 0.3) and the study authors concluded
that further dietetic support may be needed to maintain adherence [14].

We have developed a dietary intervention to support older Australians to adhere to the principles
of the MEDI (AusMed) while incorporating the Australian Guide to Healthy Eating recommendations
(AGHE) [15]. The intervention includes a package of materials: a 2 week meal plan with recipes
modified to be familiar to this population, shopping lists, education and behaviour change support
materials. This package aims to make an AusMed diet more accessible and more appropriate for older
Australians to increase the rate of adherence to the MEDI and therefore improve overall health. The aim
of this research is to test the feasibility of this dietary intervention and to assess perceived barriers and
enablers in order to support older Australians to adhere to an AusMed diet pattern. We hypothesise
that tailoring a MEDI intervention to be specific to the needs of older Australians may leads to an
increase in adherence.

2. Materials and Methods

This study consisted of 2 phases, the first was a process evaluation to assess the acceptability of
the AusMed diet program resources and materials in a population of older Australians. The second
phase was a 2-week feasibility trial of the diet program itself. Figure 1 displays an overview of the study
processes. All participants provided written, informed consent prior to participation in each phase. This
study was approved by the University of Newcastle Human Research Ethics Committee, (#H-2018-0217).
Phase 1 was conducted in September 2018 and Phase 2 took place between February and March 2019.
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2.1. Phase 1 Process Evaluation

The process evaluation of the AusMed diet program materials used a mixed-methods approach.
Data were collected from a sample of older Australians (>55 years) to assess the acceptability of the
program materials. Quantitative data were collected via surveys conducted after presentation of
the AusMed diet program materials at a consumer research group session and qualitative data were
collected from follow-up semi-structured telephone interviews.

2.1.1. Phase 1 Participants

Seventeen participants were recruited—12 from a retirement community using their closed
resident email and Facebook™ groups and 5 using convenience sampling. Inclusion criteria were that
participants be over the age of 55 years and able to attend the University of Newcastle Food Science
Laboratory for a 2–3 h consumer research group session. As there was a food sampling requirement
within the session, participants were excluded if they had a diagnosed food allergy to nuts, eggs or
seafood, had a diagnosed/reported food intolerance to gluten or dairy OR reported any other dietary
restriction such as a gluten free or dairy free diets.

2.1.2. Phase 1 Study Design

Participants were invited to attend consumer research sessions at the University of Newcastle Food
Science laboratory. Background data were collected via a paper-based survey on arrival which included
demographic information as well as diet/food preparation-specific information and confidence level in
food preparation. Participants were also asked to indicate whether they would be willing to complete
a follow-up individual semi-structured interview. Participants attended a single session lasting 2–3 h,
where a trained moderator presented the AusMed diet program materials divided into three sections:

1. The AusMed education materials—background, diet–disease relationship, staple foods, plate
ration and food pyramid.

2. The AusMed diet program itself—menu plan, recipes, shopping lists, troubleshooting the
menu plan.

3. Foods typical to the Mediterranean diet—cooking demonstration and sample tasting of three
recipes from the program.

Evaluation survey data were collected from participants after each presentation section. Likert
scales were utilised to assess participants’ opinion of the acceptability of the materials and their
confidence in their capability of following the AusMed diet program. Participants indicated their
agreement with five statements with a score ranging from one, indicating strong agreement, to five,
indicating strong disagreement. Participants could also provide written comment at the end of each
survey section.

Following consumer research group sessions, those willing to participate in the semi-structured
telephone interviews were given an information statement which included advice that member
checking (provision of the qualitative data collected via their individual telephone interview for
respondent feedback) would not be feasible due to time constraints of the project but that they could
redact or alter any part of their interview. Informed consent was then provided, and interview times
were scheduled.

Individual semi-structured telephone interviews lasting 12 to 21 min were conducted with
(n = 6) participants to provide in-depth qualitative data on the acceptability of the AusMed materials.
Participants were selected in order of response to the interview request and were from across the
3 consumer research groups. Interviews were recorded and transcribed verbatim via Temi (an iOS
application) using a proprietary algorithm and voice-recognition software. No human had access to
the recorded files. The site is secured via TLS 1.2 data encryption and the files are deleted permanently
from the server post delivery of the transcription Word document to the researchers via email.
The transcription document was checked against notes and the memory of the interviewer for accuracy.
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Interviews were shaped by a topic guide including nine questions with prompts. Interview
questions were open ended and included topics such as the participant’s opinion of the physical
materials (ease of reading, font size, colour), knowledge of the foods presented in the program and
their likelihood of consumption, self-efficacy in terms of their capability to access foods, shop and
prepare dishes, barriers or enablers to the participants perception of their ability to change dietary
patterns and any suggested improvements to the program or materials. They were asked to indicate
whether the program materials had encouraged them to change their diet. Interviews were repeated
until data saturation was reached and no new themes or key points emerged.

2.1.3. Phase 1 Outcome Measures

Data from the three evaluation surveys of the consumer research group presentations were collated
and quantified using Excel and analysed using descriptive statistics. This information was then used
to refine the structure, questions, probes and prompts of the telephone interviews.

The transcribed data from the semi-structured telephone interviews and the individual participant
comments from the surveys were analysed using standard 6 phase qualitative thematic analysis to
extract common themes utilising NVivo software: 1. familiarisation of data; 2. coding; 3. extracting
themes; 4. review of themes; 5. defining the themes; 6. writing—contextualising themes in relation to
existing literature [16]. This process was iterative and repeated sweeps of the data were conducted to
ensure that any meaning derived was supported. A second researcher reviewed the thematic analysis
to confirm the findings.

2.2. Phase 2 Pilot Trial of AusMed Diet Program

As a result of the information gathered from Phase 1 of the study, the AusMed diet program was
modified to include weekly menu plan and shopping list templates and an education session to enable
participants to individually tailor the program. A text message support system was created using
the Behaviour Change Wheel and COM-B model (which utilises a person’s Capability, Opportunity
and Motivation to elicit a change in behaviour) in order to design the message strategy [17] and
provisioning for the staple foods hamper to the AusMed diet program was made.

2.2.1. Phase 2 Participants

Participants in Phase 1 of the study were recruited for a 2-week trial of the AusMed diet program.
Of the Phase 1 participants (n = 17), 13 participants provided written, informed consent to trial and
4 participants dropped out due to travel commitments. A further 2 participants were recruited via
word of mouth, giving a total of n = 15 participants for the trial.

2.2.2. Phase 2 Study Design

Phase 2 was a trial of the AusMed diet program. Participants attended a single face-to-face group
session of 2–3 h where a trained moderator delivered the AusMed diet program trial in 3 parts; 1.
education materials, 2. AusMed diet program and how to use templates to tailor the diet individually
and 3. individual goal setting. Participants received instructions on the timeframe for completion of the
2 week trial of the AusMed diet program and completed a pre-trial validated 14-point Mediterranean
Diet Score [18]. Participants were provided with a sample 2-week menu plan and shopping list, an
associated recipe book and a staple foods hamper to the AusMed diet program including olive oil,
nuts, wholegrains, spices, tinned tomatoes and legumes. Other resources included education material,
troubleshooting advice for recipe modification, recommended daily/weekly servings of core food
groups and templates to create their own meal plan and shopping list.

For the following 14 days, participants followed the diet program and received twice weekly
text messages designed using the COM-B model [19], with a goal to support behaviour change and
increase adherence (supplementary Table S1). Participants were sent post intervention emails with
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the Mediterranean Diet Score survey and evaluation surveys to assess the food and text message
components of the program.

2.2.3. Phase 2 Outcome Measures

Phase 2 outcomes measures were a change in adherence to a Mediterranean dietary pattern.
We calculated the mean and standard deviation for the change in overall diet score and each
numerical variable of the validated 14-point Mediterranean Diet Score and the percentage for the
two categorical variables, and then tested for significance using paired t-tests and Fisher’s exact test
(p < 0.05 = significant). Data from the food and text message surveys were collated and quantified
using excel and analysed using descriptive statistics.

3. Results

3.1. Participant Characteristics

In total, 17 participants attended one of the three consumer research groups and 15 participants
completed the trial of the AusMed diet program. Volunteers were older Australians (mean age
71.2 ± 4.2 years, females = 70.7 ± 4.2 years, male = 72.8 ± 4.2 years) who were retired (94%) or
participated in unpaid voluntary work (6%) (Table 1).

Table 1. Participant characteristics.

Variables All Subjects (n = 17) Female (n = 12) Male (n = 5)

Age (years) 71.2 ± 4.2 70.7 ± 4.2 72.8 ± 4.2
Marital status

Married 13 (76%) 8 (67%) 5 (100%)
Divorced 2 (12%) 2 (17%) -

Single 1 (6%) 1 (8%) -
Widowed 1 (6%) 1 (8%) -
Education

School certificate/HSC 7 (41%) 6 (50%) 1 (20%)
Certificate/diploma 6 (35%) 4 (33%) 2 (40%)
University degree 4 (24%) 2 (17%) 2 (40%)
Household income

Rather not say/unknown 3 (17%) 3 (25%) -
$25,000 to $49,999 9 (53%) 7 (58%) 2 (40%)
$50,000 to $99,999 3 (17%) 2 (17%) 1 (20%)

$100,000 to $199,000 2 (13%) - 2 (40%)

Additional participant data from Phase 2 (n = 2) were: age, 64.5; female, 100%; married, 50%; divorced, 50%;
education—school certificate/HSC, 50%; university degree, 50%; household income—$50,000 to $99,999, 50%;
$100,000 to $199,000, 50%. Phase 2 Participant characteristics (n = 15) in Supplementary Table S2.

The majority of participants reported that they were either confident or very confident in all
aspects of food preparation when surveyed prior to the research group presentation. All participants
reported feeling confident or very confident in all aspects of accessing foods (transportation, list making
and shopping) and recipe reading. In terms of preparing food for consumption, 18% of participants
reported that they were neutral or not confident in cooking from a recipe. However, 94% felt confident
in preparing meals for the day (Supplementary Figure S1).

3.2. Phase 1 Quantitative Analysis

3.2.1. Phase 1 Nutrition Education Materials Survey

All participants (100%) indicated that their knowledge of the Mediterranean diet, its health
benefits and their confidence in making dietary changes to reflect a Mediterranean diet pattern had
improved after presentation of the AusMed education materials. Responses are shown in Figure 2.



Nutrients 2020, 12, 1044 6 of 14

Nutrients 2020, 12, x FOR PEER REVIEW 6 of 15 

 

3.2. Phase 1 Quantitative Analysis 

3.2.1. Phase 1 Nutrition Education Materials Survey 

All participants (100%) indicated that their knowledge of the Mediterranean diet, its health 
benefits and their confidence in making dietary changes to reflect a Mediterranean diet pattern had 
improved after presentation of the AusMed education materials. Responses are shown in Figure 2. 

 
 

Figure 2. Consumer research group participant (n = 17) opinions on the applicability and effectiveness 
of education materials and their ability to implement the AusMed diet program. 

3.2.2. Phase 1 Program Materials Survey 

All participants agreed that the physical materials were easy to understand and visually 
appealing and that they would be able to use the materials to adjust the meal plan for individual taste 
preferences while still maintaining the integrity of the program. More participants indicated a 
preference for a booklet format (70%) rather than an electronic version (57%) and a group setting 
(strongly agree 29%, agree 29%, disagree 12%, and strongly disagree 0%) rather than individual 
delivery (strongly agree 27%, agree 0%, disagree 33%, and strongly disagree 13%). The majority of 
participants agreed that provision of a staple foods hamper would aid in adherence (76%). Responses 
are shown in Figure 3.  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Knowledge of health benefits

Mediterranean and typical Australian diet differences

Knowledge of food groups

Knowledge of foods to change

Confidence to change

Percentage of respondents
Strongly Agree Agree Neither Disagree Strongly disagree

Figure 2. Consumer research group participant (n = 17) opinions on the applicability and effectiveness
of education materials and their ability to implement the AusMed diet program.

3.2.2. Phase 1 Program Materials Survey

All participants agreed that the physical materials were easy to understand and visually appealing
and that they would be able to use the materials to adjust the meal plan for individual taste preferences
while still maintaining the integrity of the program. More participants indicated a preference for a
booklet format (70%) rather than an electronic version (57%) and a group setting (strongly agree 29%,
agree 29%, disagree 12%, and strongly disagree 0%) rather than individual delivery (strongly agree
27%, agree 0%, disagree 33%, and strongly disagree 13%). The majority of participants agreed that
provision of a staple foods hamper would aid in adherence (76%). Responses are shown in Figure 3.
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3.2.3. AusMed Foods Survey Phase 1

Participants completed this survey after a presentation of the recipes, a cooking demonstration
and tasting. All participants indicated that they were familiar with foods represented in the AusMed
diet program. The majority of participants (89%) reported that their current diet includes some of the
foods found in the program and that there were no foods on the program that they would not eat
(76%). All participants had confidence that they could access the foods, make the recipes, enjoyed the
taste, would feel satisfied by the food and felt confident that they had the ability to follow the program.
Participant responses are shown in Figure 4.
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3.3. Phase 1 Qualitative Analysis

All interviewees had positive feedback for the program materials and found them clear and easy
to follow. They also confirmed a willingness to adhere to the AusMed diet program, were confident in
their ability to cook the recipes and were willing to experiment with new ingredients. One interviewee
did suggest that it was difficult to make a definitive statement of confidence without actually utilising
the materials in practice.

“I guess you don’t really know for sure until you try to follow. It’s the doing of the thing isn’t it, that
makes you realise what works and perhaps where the improvements are?” (Participant 6).

Detailed thematic analysis of transcribed interviews revealed three common themes—1. barriers
to adherence, 2. additional program support and 3. simplification and individualisation of the program
materials to improve adherence. Thematic analysis is summarised in Table 2.
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Table 2. Thematic analysis of semi-structured interviews (n = 6) from Phase 1—the acceptability and
feasibility of materials from the AusMed diet program.

Theme Sub-Theme Verbatim Evidence

Barriers to
adherence

• Food preference—flexibility
of menu to allow for
individual preference

• Complexity and size of
meal plan

• Perceived additional cost

“I think it’s overcoming the fat issue, you know, the oils and the . . . even
though I use the olive oil and sprays, it’s the amount” Participant 5

“The meal plan is very big. I know you said in the presentation that it is
flexible but there is a lot of it. I tend to have the same thing for breakfast
most days and sometimes a fairly similar type thing for lunch so the, just
the sheer number of recipes is a little overwhelming for me” Participant 2

“But it’s when you first look at it, I thought, Oh goodness me! And then I
thought, no, come on, you’ve probably got just about everything that’s on
there already in the house. That’s just my first impression of the list”
Participant 5
“What I’d like to do is eat more fish, I went fishing and we caught some
lovely whiting, so it will be easier, but it is expensive. I love sardines and
mackerel and all those sorts. We do get a bit of canned stuff, that works for
us” Participant 4

Additional support

• Group support—several
found group support
preferable but one participant
was firmly against

• mHealth—website,
application and text
messaging to reinforce
behaviour change

“We can form a Mediterranean club here . . . like some people play cards,
some go bowling, some go fishing and so on . . . . not just ourselves, but
encourage other people to come into the group as well” Participant 1

“No, no, I wouldn’t go. No, no, no, not a group. No, I don’t think it’s, well
for me, it’s not the environment that I would have.” Participant 2

“I’ll be more than happy with an app or something like that . . . . if you’re
away from home for quite a period of time and still wanting to follow the
guidelines then, to have an app to refer to . . . ” Participant 5

“Well yes, absolutely yes! If you did it, that text message then that would
be fun. Absolutely yes. A text message would be my preferred method to
get information” Participant 2

Simplification and
individualisation of

materials

• ‘Food hacks’
• Addition of ‘how to season

without salt’ advice
• Templates to allow

participants to build
individual plans

• Single meal plan

“Well, I was even thinking of some of those recipes I’d cheat with, the
chicken and leek pot pies, we’d buy a chicken already done . . . a few little
cheats or hacks for other people” Participant 2

“I mean, you know, we know salt in moderation, but instead of, maybe some
tips on how to flavour and season your food” Participant 5

“ . . . a sort of template thing . . . where you pick and choose your
ingredients...where you tick boxes, perhaps a meal template or a plan
template to make our own plan” Participant 6

“I’m on my own too, so I think there might be just too much. I tend to keep
things pretty simple” Participant 5

3.4. Phase 2 Quantitative Analysis

3.4.1. The 14-Point Mediterranean Diet Score

Change in intake can be found in Table 3. Overall, the mean (± SD) baseline Mediterranean Diet
MD score was 5.4 ± 2.38. After the 2-week dietary intervention, the mean Mediterranean Diet MD
score increased by 4.2, to a total score of 9.6 ± 2.03 (p = < 0.001). All mean scores for each individual
criterion showed improvement from baseline—except for nuts, which remained the same at 3.53 (±1.96).
Post intervention, all participants were using Extra Virgin Olive Oil (EVOO) as their main source
of culinary fat and had made a significant increase in their intake, from a mean 1.15 (±0.86) to 2.53
(±1.19) tbsp/day (p = 0.001). Significant increases in intake were also found in vegetable (p = < 0.001),
legume (p = < 0.001), fish (p = 0.009) and sofrito (p = 0.013) intakes. Sofrito is an example of the
synergistic effects of cuisine from the Mediterranean dietary pattern and includes ingredients such
as olive oil, tomato, onion and garlic, which synergistically enhance the nutritional value of their
individual components when combined [20]. Participants also significantly decreased their intake of
red meat (p = 0.015) and commercial sweets and pastries (p = 0.021). All other food groups showed
non-significant trends towards an increase in intake.
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Table 3. Mean change in intake of 14-point MDS baseline to post intervention.

MD Score Individual
Questions

Baseline (n = 15)
Mean ± SD

Post Intervention
(n = 15) Mean ± SD p

Total MD Score 5.4 ± 2.38 9.6 ± 2.03 <0.001
1. Use EVOO as main

culinary fat 73% 100% * 0.099

2. Olive oil tbsp/day 1.15 ± 0.86 2.53 ± 1.19 0.001
3. Vegetable serves/day 1.20 ± 0.47 1.71 ± 0.59 <0.001

4. Fruit serve/day 1.83 ± 0.59 2.20 ± 0.94 0.135
5. Red meat serves/day 1.13 ± 0.71 0.65 ± 0.63 0.015

6. Butter/cream/margarine
serves/day 0.82 ± 1.05 0.50 ± 0.49 0.237

7. Soft drink serves/day 0.08 ± 0.26 0.07 ± 0.26 0.237
8. Wine glasses/week 10.27 ± 7.04 10.67 ± 6.15 0.620

9. Legumes serves/week 0.47 ± 0.64 1.8 ± 0.94 <0.001
10. Fish or shellfish

serves/week 3.20 ± 2.57 4.33 ± 2.32 0.009

11. Commercial
sweets/pastries serves/week 1.60 ± 1.72 0.67 ± 0.82 0.021

12. Nuts serves/week 3.53 ± 3.83 3.53 ± 1.96 1.000
13. White meat
preferentially 80% 87% * 1.000

14. Sofrito serves/week 0.93 ± 0.59 2.07 ± 1.62 0.013

p-Values corresponding to paired t-tests, p-Values * corresponding to Fisher’s Exact test, p < 0.05 = significant,
MD = Mediterranean Diet, EVOO = Extra Virgin Olive Oil, and sofrito = braised combination of EVOO, garlic,
onion and tomato.

3.4.2. Phase 2 AusMed Foods Survey

All participants reported that they were confident in their ability to maintain the diet program
post intervention. They enjoyed the taste of the foods (67% strongly agreed) and felt satisfied for
the duration of the intervention (67% also strongly agreed). Responses were varied as to whether
there were foods within the program that they would refuse to eat, with 47% agreeing that there were,
13% remaining neutral and 40% disagreeing. Responses are shown in Figure 5.
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3.4.3. Phase 2 Text Message Support Evaluation Survey

The majority of participants agreed that the text messages delivered to support behaviour change
and adherence were of an appropriate length (100%), frequency (99%), timing (87%) and were beneficial
in achieving their goals (87%). Responses were varied as to whether messages aided confidence for
continued adherence—57% agreed and 47% were neutral. Responses are shown in Figure 6.
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4. Discussion

These results provide preliminary trial evidence of the feasibility of a Mediterranean diet program
designed to be specific to an older Australian population. In the Phase 1 process evaluation, participants
found that the AusMed diet program materials were easy to use and increased their knowledge and
confidence to adhere to a Mediterranean diet pattern. Qualitative analysis identified the complexity of
the meal plan, individual food preference and cost to be barriers to adherence, differing from commonly
perceived barriers of motivation, time and cost [21]. These differences may be explained by participant
demographics (Table 1). The majority of participants were not engaged in full-time work and 85%
reported a household income above the highest possible aged pension of $32,210/year [22], meaning
time and cost are less likely to be a barrier.

Phase 1 qualitative analysis found that feasibility may be improved with additional support and
the simplification/individualisation of program materials. Nutrition education and social support have
been identified as strategies that are predictors of adherence to a health behaviour change program for
an ageing population [23,24]. Participants identified a group setting and utilising mHealth strategies
(the use of mobiles technologies such as phones or tablet devices in health practice) [25] to support
nutrition education and behaviour change as preferable methods.

As a result of data collected in Phase 1, changes were made to the AusMed diet program including
the addition of meal plan and shopping list templates and the development of a presentation on their
use. This allowed for simplification and individualisation of the program. Interventions that increase
the self-efficacy of participants have been shown to be effective in increasing adherence and can be
a reliable predictor of behaviour change in an older population [26]. Individual tailoring of dietary
interventions and meal plan flexibility has been shown to be a key strategy to improve adherence [27].
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A large Mediterranean diet cohort study (n = 10,376) showed that similarity between the macronutrient
profile of the participants usual diet and the intervention resulted in longer-lasting adherence [28] and
it was thought that tailoring an intervention to decrease this gap could improve adherence. The use of
menu plan templates allows participants to create a plan similar to their current eating pattern (and
macronutrient profile) while still maintaining the nutrient structure of a Mediterranean dietary pattern.

Text message support was also included in the modified program. Participants had a positive
response to messages and felt that they aided adherence but had a mixed response in terms of their
aid in improving confidence to continue the program. A recent Cochrane review in utilising text
message support for preventive health (n = 1933) [29] and a meta-analysis of the use of text message
support for secondary prevention of cardiovascular disease (n = 949) [30] found that while text
messages may support preventive health care, evidence is too limited to draw reliable conclusions.
A meta-analysis published recently shows promising results in the use of tailored text message support
for self-management of type 2 diabetes (n = 949), delivering a significant improvement in HbA1C
values [g = 0.54 (95% CI: 0.009, 0.99); p = < 0.0001)] [31]. Tailoring of the text message support using
individual learning goals and the COM-B framework may improve its efficacy in subsequent trials.

In Phase 2 pilot testing of the AusMed diet program, a population of older Australians were able
to improve their adherence to a Mediterranean style diet. An adherence of ≥ 10 is considered
‘excellent’ [18,32]. Participants’ mean score improved from a baseline of 5.4 (±2.32), which is
considered to be ‘fair’ adherence, to a post intervention score of 9.4 (±2.03), which is considered
‘good’ adherence [18,32]. While trial adherence was not considered to be ‘excellent’, the comparative
scores were validated in a Spanish population and, as such, may have had a closer adherence to a
Mediterranean dietary pattern at baseline [32]. It is important to note that two participants in the Phase
2 trial had not participated in Phase 1 and, as such, may have had a different understanding of the
AusMed which may have influenced results.

Participants reported a significant increase in the consumption of foods that have been shown to
improve CVD risk, EVOO (relative risk 0.83, 95% CI 0.77, 0.89), legumes (RR: 0.90; 95% CI: 0.83, 0.98)
and vegetables (RR: 0.87; 95% CI: 0.77, 0.98) [33], and a significant reduction in foods that have been
shown to increase CVD risk, red meat (RR: 0.97; 95% CI: 0.88, 1.07) and commercial sweets [34,35].
A longer trial with increased behaviour change support is needed to show whether adequate intake
can be achieved in the long term in order to see health benefits.

Participants’ responses to the foods from the AusMed diet program were generally positive.
All enjoyed the taste, found the recipes easy to make and were satisfied by the foods in the program.
The majority reported increased self-efficacy and confidence in their ability to maintain adherence post
intervention. Palatability and satisfaction are linked with higher compliance to a Mediterranean diet
pattern [8,13].

There is merit to using a mixed-methods approach to evaluate dietary program feasibility in order
to improve design prior to a larger intervention trial to increase adherence. Quantitative survey and
adherence data give baseline statistics and a measure of participant confidence, while the qualitative
analysis provides in-depth data on the individual opinion of each facet of the program and potential
barriers to acceptability. This provides the opportunity to create program materials that address those
barriers to increase adherence in a larger trial. The use of a retirement community for recruitment
proved effective and further research of this as a method of increasing engagement with health
behaviour change programs may beneficial.

There are, however, limitations associated with the data in this report. The population was small,
which limits statistical power (n = 17 in Phase 1 and n = 15 in Phase 2), and may not be representative
of older Australians in general. The sample was a ‘well’ population of higher socioeconomic status and
education level and, as such, may not be generalized to older Australians. At baseline, they reported a
high level of confidence in their ability to access and prepare food. They were also motivated to attend
a 2–3 h presentation away from home—all of which may not be indicative of the predicted adherence of
an average older Australian population. Intervention intake data were self-reported and, as such, may
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be subject to bias. A Food Frequency Questionnaire (FFQ) or 24 h recall would give a more detailed
and robust description of adherence. A trial length of 2 weeks is not indicative of long-term adherence
and there was no control group. While we collected baseline data, there is inherent bias in the lack of a
control group for comparison.

5. Conclusions

In this study, a population of older Australian’s were found to improve their adherence to a
Mediterranean dietary pattern modified to be specific to the Australian context. Data collected were
suggestive of the feasibility of the AusMed diet program and this preliminary data will be used to
inform a future intervention in the efficacy of a Mediterranean diet program modified for a population
of Australian stroke survivors utilising mHealth. Larger randomised controlled trials conducted over
a longer period with a sample from across a broader range of older Australians (including those from
various socioeconomic and cultural backgrounds) are needed to confirm whether the AusMed diet
program can increase adherence to a Mediterranean dietary pattern and whether there are associated
health benefits for older Australians.

Supplementary Materials: The following are available online at http://www.mdpi.com/2072-6643/12/4/1044/s1,
Table S1: Text messages and COM-B model for behaviour change. Table S2: Phase 2 participant characteristics.
Figure S1. Participants (n = 17) Consumer research group opinions on program food palatability and confidence
in food access and preparation skill.

Author Contributions: L.M.-W. and A.J.P., conceptualisation, methodology, supervision, and writing—review
and editing; C.E., supervision and writing—review and editing; K.Z., created materials, conducted presentation,
delivered intervention, data collection and analysis, writing—original draft preparation, and review and editing.
All authors approved the final manuscript. All authors have read and agreed to the published version of
the manuscript.

Funding: The provisioning of a staple foods hamper to participants of Phase 2 of the AusMed diet program trial
was made possible by strategic funding from The University of Newcastle.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Australian Bureau of Statistics. 4430.0 Disability, Ageing and Carers, Australia: Summary of Findings, 2015;
Australian Bureau of Statistics: Canberra, Australia, 2017.

2. World Health Organisation. World Report on Ageing and Health; WHO: Geneva, Switzerland, 2015.
3. Australian Institute of Health and Welfare. Evidence for Chronis Disease Risk Factors; Australian Government:

Canberra, Australia, 2018.
4. World Health Organisation. Global Strategy on Diet, Physical Activity and Health: Diet, Nutrition and the Prevention

of Chronic Disease; Report of the Joint WHO/FAO Espert Consultation; WHO: Geneva, Switzerland, 2006.
5. Willett, W.C.; Sacks, F.; Trichopoulou, A.; Drescher, G.; Ferro-Luzzi, A.; Helsing, E.; Trichopoulos, D.

Mediterranean diet pyramid: A cultural model for healthy eating. Am. J. Clin. Nutr. 1995, 61, 1402S–1406S.
[CrossRef] [PubMed]

6. Dinu, M.; Pagliai, G.; Casini, A.; Sofi, F. Mediterranean diet and multiple health outcomes: An umbrella
review of meta-analyses of observational studies and randomised trials. Eur. J. Clin. Nutr. 2018, 72, 30–43.
[CrossRef] [PubMed]

7. Sofi, F.; Macchi, C.; Abbate, R.; Gensini, G.F.; Casini, A. Mediterranean diet and health status: An updated
meta-analysis and a proposal for a literature-based adherence score. Public Health Nutr. 2014, 17, 2769–2782.
[CrossRef] [PubMed]

8. Jacka, F.N.; O’Neil, A.; Opie, R.; Itsiopoulos, C.; Cotton, S.; Mohebbi, M.; Castle, D.; Dash, S.; Mihalopoulos, C.;
Chatterton, M.L.; et al. A randomised controlled trial of dietary improvement for adults with major depression
(the ‘SMILES’ trial). BMC Med. 2017, 15, 23. [CrossRef]

9. Opie, R.S.; O’Neil, A.; Jacka, F.N.; Pizzinga, J.; Itsiopoulos, C. A modified Mediterranean dietary intervention
for adults with major depression: Dietary protocol and feasibility data from the SMILES trial. Nutr. Neurosci.
2018, 21, 487–501. [CrossRef]

http://www.mdpi.com/2072-6643/12/4/1044/s1
http://dx.doi.org/10.1093/ajcn/61.6.1402S
http://www.ncbi.nlm.nih.gov/pubmed/7754995
http://dx.doi.org/10.1038/ejcn.2017.58
http://www.ncbi.nlm.nih.gov/pubmed/28488692
http://dx.doi.org/10.1017/S1368980013003169
http://www.ncbi.nlm.nih.gov/pubmed/24476641
http://dx.doi.org/10.1186/s12916-017-0791-y
http://dx.doi.org/10.1080/1028415X.2017.1312841


Nutrients 2020, 12, 1044 13 of 14

10. O’Neil, A.; Berk, M.; Itsiopoulos, C.; Castle, D.; Opie, R.; Pizzinga, J.; Brazionis, L.; Hodge, A.;
Mihalopoulous, C.; Chatterton, M.; et al. A randomised, controlled trial of a dietary intervention for
adults with major depression (the ‘SMILES’ trial): Study protocol. BMC Psychiatry 2013, 13, 114. [CrossRef]

11. Davis, C.; Hodgson, J.; Bryan, J.; Garg, M.; Woodman, R.; Murphy, K. Older Australians Can Achieve High
Adherence to the Mediterranean Diet during a 6 Month Randomised Intervention; Results from the Medley
Study. Nutrients 2017, 9, 534. [CrossRef]

12. Trichopoulou, A.; Orfanos, P.; Norat, T.; Bueno-de-Mesquita, B.; Ocke, M.; Peeters, P.; van der Schouw, Y.;
Boeing, H.; Hoffman, K.; Boffetta, P.; et al. Modified Mediterranean diet and survival: EPIC-elderly
prospective cohort study. BMJ 2005, 330, 991. [CrossRef]

13. Estruch, R.; Ros, E.; Salas-Salvado, J.; Covas, M.I.; Corella, D.; Aros, F.; Gomez-Gracia, E.; Ruiz-Gutierrez, V.;
Fiol, M.; Lapetra, J.; et al. Primary prevention of cardiovascular disease with a Mediterranean diet. N. Engl. J.
Med. 2013, 368, 1279–1290. [CrossRef]

14. Murphy, K.; Dyer, K.; Hyde, B.; Davis, C.; Hodgson, J.; Woodman, R. Australians Can Adopt Mediterranean
Diet (MedDiet) Principles up to 1-Year Following Completion of the Medley Trail (OR22-01-19). Curr. Dev.
Nutr. 2019, 1. [CrossRef]

15. NHMRC. The Australian Guide to Healthy Eating; Australian Government: Canberra, Australia, 2016.
16. Thorne, S. Data analysis in qualitative research. EBN 2000, 3, 68–70. [CrossRef]
17. Michie, S.; van Stralen, M.M.; West, R. The behaviour change wheel: A new method for characterising and

designing behaviour change interventions. Implement. Sci. 2011, 6, 42. [CrossRef]
18. Schroder, H.; Fito, M.; Estruch, R.; Martinez-Gonzalez, M.A.; Corella, D.; Salas-Salvado, J.; Lamuela-Raventos, R.;

Ros, E.; Salaverria, I.; Fiol, M.; et al. A short screener is valid for assessing Mediterranean diet adherence among
older Spanish men and women. J. Nutr. 2011, 141, 1140–1145. [CrossRef] [PubMed]

19. Michie, S.; Atkins, L.S.; West, R. The Behaviour Change Wheel: A Guide to Designing Interventions; Silverback
Publishing: Sutton, UK, 2014.

20. Rinaldi de Alvarenga, J.F.; Tran, C.; Hurtado-Barroso, S.; Martinez-Huelamo, M.; Illan, M.;
Lamuela-Raventos, R.M. Home cooking and ingredient synergism improve lycopene isomer production in
Sofrito. Food Res. Int. 2017, 99, 851–861. [CrossRef] [PubMed]

21. Andajani-Sutjaho, S.; Ball, K.; Warren, N.; Inglis, V.; Crawford, D. Perceived personal, social and environmental
barriers to weight maintenance among young women: A community survey. Int. J. Behav. Nutr. Phys. Act.
2004, 1, 15. [CrossRef]

22. Government, A. Age Pension: Payment Rates; Commonwealth of Australia: Canberra, Australia, 2018.
23. Anderson, R.T.; Ory, M.; Cohen, S.; McBride, J.S. Issues of Aging and Adherence to Health Interventions.

Control. Clin. Trials 2000, 21, S171–S183. [CrossRef]
24. Culos-Reed, S.N.; Rejeski, W.J.; McAuley, E.; Ockene, J.K.; Roter, D.L. Predictors of Adherence to Behavior

Change Interventions in the Elderly. Control. Clin. Trials 2000, 21, S200–S205. [CrossRef]
25. World Health Organisation. mHealth New Horizons for Health through Mobile Technologies: Based on the Findings

of the Second Survey on eHealth; WHO: Geneva, Switzerland, 2011.
26. Sheeran, P.; Montanaro, E.; Bryan, A.; Miles, E.; Maki, A.; Avishai-Yitshak, A.; Klein, W.M.P.; Rothman, A.J.

The Impact of Changing Attitudes, Norms, and Self-efficacy on Health-Related Intentions and Behavior:
A Meta-Analysis. Health Psychol. 2016, 35, 1178–1188. [CrossRef]

27. Gibson, A.A.; Sainsbury, A. Strategies to Improve Adherence to Dietary Weight Loss Interventions in
Research and REal-World Settings. Behav. Sci. 2017, 7, 44. [CrossRef]

28. Buenza, J.J.; Toledo, E.; Hu, F.; Bes-Rastrollo, M.; Serrano-Martinez, M.; Sanchez-Vellegas, A.; Martinez, J.A.;
Martinez-Gonzalez, M. Adherence to the Mediterranean diet, long-term weight change, and incident
overweight or obesity: The Seguimiento Universidad de Navarra (SUN) cohort. Am. J. Clin. Nutr. 2010, 93,
1484–1493. [CrossRef]

29. McKay, K.; Cheng, C.; Wright, A.; Shill, J.; Stephens, H. Evaluating mobile phone applications for health
behaviour change: A systematic review. J. Telemed. Telecare 2018, 24, 22–30. [CrossRef] [PubMed]

30. Unal, E.; Giakoumidakis, K.; Khan, E.; Patelarou, E. Mobile phone text messaging for improving secondary
prevention in cardiovascular diseases: A systematic review. Heart Lung 2018, 47, 351–359. [CrossRef]
[PubMed]

http://dx.doi.org/10.1186/1471-244X-13-114
http://dx.doi.org/10.3390/nu9060534
http://dx.doi.org/10.1136/bmj.38415.644155.8F
http://dx.doi.org/10.1056/NEJMoa1200303
http://dx.doi.org/10.1093/cdn/nzz028.OR-01-19
http://dx.doi.org/10.1136/ebn.3.3.68
http://dx.doi.org/10.1186/1748-5908-6-42
http://dx.doi.org/10.3945/jn.110.135566
http://www.ncbi.nlm.nih.gov/pubmed/21508208
http://dx.doi.org/10.1016/j.foodres.2017.01.009
http://www.ncbi.nlm.nih.gov/pubmed/28847422
http://dx.doi.org/10.1186/1479-5868-1-15
http://dx.doi.org/10.1016/S0197-2456(00)00075-1
http://dx.doi.org/10.1016/S0197-2456(00)00079-9
http://dx.doi.org/10.1037/hea0000387
http://dx.doi.org/10.3390/bs7030044
http://dx.doi.org/10.3945/ajcn.2010.29764
http://dx.doi.org/10.1177/1357633X16673538
http://www.ncbi.nlm.nih.gov/pubmed/27760883
http://dx.doi.org/10.1016/j.hrtlng.2018.05.009
http://www.ncbi.nlm.nih.gov/pubmed/29803297


Nutrients 2020, 12, 1044 14 of 14

31. Sahin, C.; Courtney, K.L.; Naylor, P.J.; E Rhodes, R. Tailored mobile text messaging interventions targeting type
2 diabetes self-management: A systematic review and a meta-analysis. Digit. Health 2019, 5, 2055207619845279.
[CrossRef]

32. Martinez-Gonzalez, M.A.; Garcia-Arellano, A.; Toledo, E.; Salas-Salvado, J.; Buil-Cosiales, P.; Corella, D.;
Covas, M.I.; Schroder, H.; Aros, F.; Gomez-Gracia, E.; et al. A 14-item Mediterranean diet assessment tool
and obesity indexes among high-risk subjects: The PREDIMED. trial. PLoS ONE 2012, 7, e43134. [CrossRef]
[PubMed]

33. Afshin, A.; Sur, P.J.; Fay, K.A.; Cornaby, L.; Ferrara, G.; Salama, J.S.; Mullany, E.C.; Abate, K.H.; Abbafati, C.;
Abebe, Z.; et al. Health effects of dietary risks in 195 countries, 1990–2017: A systematic analysis for the
Global Burden of Disease Study 2017. Lancet 2019. [CrossRef]

34. Goran, M.I.; Walker, R.; Allayee, H. Genetic-related and carbohydrate-related factors affecting liver fat
accumulation. Curr. Opin. Clin. Nutr. Metab. Care 2012, 15, 392–396. [CrossRef]

35. Cai, X.; Wang, C.; Wang, S.; Cao, G.; Jin, C.; Yu, J.; Li, X.; Yan, J.; Wang, F.; Yu, W.; et al. Carbohydrate Intake,
Glycemic Index, Glycemic Load, and Stroke: A Meta-analysis of Prospective Cohort Studies. Asia Pac. J.
Public Health 2015, 27, 486–496. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1177/2055207619845279
http://dx.doi.org/10.1371/journal.pone.0043134
http://www.ncbi.nlm.nih.gov/pubmed/22905215
http://dx.doi.org/10.1016/S0140-6736(19)30041-8
http://dx.doi.org/10.1097/MCO.0b013e3283544477
http://dx.doi.org/10.1177/1010539514566742
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Phase 1 Process Evaluation 
	Phase 1 Participants 
	Phase 1 Study Design 
	Phase 1 Outcome Measures 

	Phase 2 Pilot Trial of AusMed Diet Program 
	Phase 2 Participants 
	Phase 2 Study Design 
	Phase 2 Outcome Measures 


	Results 
	Participant Characteristics 
	Phase 1 Quantitative Analysis 
	Phase 1 Nutrition Education Materials Survey 
	Phase 1 Program Materials Survey 
	AusMed Foods Survey Phase 1 

	Phase 1 Qualitative Analysis 
	Phase 2 Quantitative Analysis 
	The 14-Point Mediterranean Diet Score 
	Phase 2 AusMed Foods Survey 
	Phase 2 Text Message Support Evaluation Survey 


	Discussion 
	Conclusions 
	References

