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Abstract: Current tools scoring the healthiness of food retail outlets do not reflect outlets found
in rural locations. This study aimed to adapt pre-existing Australian scoring tools to represent
non-metropolitan areas. Rural nutrition experts were identified, and a modified Delphi technique
was used to adapt two pre-existing, food-scoring tools in five iterative stages. Stages included
identifying all relevant outlets, providing a description and score for each, ensuring consistency
between outlet scores and pre-existing, metro-centric tools, and providing instructions for correct
use. Six rural nutrition experts were identified and engaged in the modified Delphi technique. The
final tool consisted of 12 categories of food outlets and listed 35 individual outlets. Consistent with
pre-existing Australian tools, scores ranged from +10 to −10 and included descriptions reflective of
rural retail outlets. Scores were based on whether the majority of foods offered within the outlet were
consistent with foods recommended in national health guidelines. The developed tool was designed
to accommodate the diverse nature of food retail outlets found in non-metropolitan areas. This study
assists in explaining the link between the food environment and health in populations living rurally.

Keywords: rural; food environment; food retail; diet; nutrition

1. Introduction

Australian populations, like those in other high-income countries, do not—or are
unable—to adhere to a diet that is consistent with national dietary guidelines [1–3]. For
example, the most recent national data from the 2020–2021 National Health Survey show
that less than half of adults consume the recommended servings of fruit, and less than
1 in 10 adults consume the recommended servings of vegetables [4]. Poor dietary patterns,
including low intake of fruits and vegetables, have been identified as a large contributor
to the high burden of chronic diseases globally [5]. The role of dietary intake on rural
health inequities is well evidenced and ongoing [6]. While individual-level factors such
as food knowledge, beliefs, and habits have been established as predictors of dietary out-
comes [7], there is also a growing body of evidence suggesting that the food environment
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plays a significant role in shaping dietary behaviours [8]. The food environment refers to
the physical, economic, social, and cultural factors that influence an individual’s access
to, availability of, and choice of food. The physical characteristics of food environments
such as the availability of food and access to food, in addition to food marketing and
advertising and socioeconomic factors, are purported to be major drivers of less healthy
population-level dietary intakes. In particular, the type, location, healthiness, and number
of food outlets within a geographic location have been recognized as the environmental de-
terminants likely to have the greatest impact on population diets and subsequent outcomes
of health [9]. Evidence suggests that dietary intake is a key driver of health inequalities,
which may be influenced by differences in the food environments in these locations [10].

The current evidence of the influence of food environments in Australia on dietary
intake and health outcomes is limited due to a lack of data beyond Melbourne, Victoria,
where around two-thirds of studies have been conducted [11]. In addition, a recent review
has suggested inherent limitations and heterogeneity in the methods applied across the lit-
erature, which could explain the mostly inconclusive and conflicting findings [11]. To build
a more robust body of evidence that informs policies and planning initiatives to positively
impact food environments across Australia, more studies on the location, accessibility,
and healthiness of food outlets across more diverse regions of Australia are warranted. In
particular, a focus on populations that are most affected by issues with food access and
supply, such as rural and regional areas, is required through accurate mapping of the food
environments.

In some studies from the urban regions of Australia, healthier food environments have
been associated with better diet quality and food security [12]. However, the pathways
through which food environments influence dietary intake and food insecurity in the
regional areas of Australia remain under-researched [13], along with a lack of broader
nutrition research in rural areas [14]. Preliminary evidence suggests that some regional food
environments are less healthy and lack the promotion of healthy foods [12,15]. However,
this may be due to pre-existing “metro-centric” tools for measuring food environments,
which have been argued to be invalid in non-urban settings for several reasons [12]. Firstly,
the availability and accessibility of food outlets and types of food establishments (and their
healthiness) vary, and evidence suggests that dietary preferences and patterns differ in non-
urban areas [16]. For example, rural areas often have a higher prevalence of combination
outlets, which encompass general stores, bottle shops, and take-away establishments.
Additionally, there is considerable variation in the types of food available in rural outlets,
with a tendency towards more shelf-stable foods, such as processed items in general
stores where groceries can be found. Secondly, the cultural and socio-economic context
of non-urban areas can significantly impact the food environment. For example, local
food production, agricultural practices, and community engagement with food systems
may differ, such as more localised food systems, requiring specific considerations when
assessing food environments in these settings. A 2019 review by Love et al. [12] found
25 studies that sought to measure the food environment across non-metropolitan Australia
and found that pre-existing tools were often metro-centric, not contextual to rural areas,
and not validated in rural settings. The review identified a need for more consistent and
relevant tools to measure rural food environments.

Existing tools for measuring food environments in Australia are unable to effectively
capture these distinct characteristics of the food environment in rural areas, in particular,
the prevalence of combination outlets (general store/bottle shop/take away) and the
variation in the types of food available. More specifically, the tools may also underestimate
alcohol access by not measuring drive-thru bottle shops attached to hotels or general
stores. Consequently, these tools may not accurately represent the rural food environment
across Australia, highlighting the need for more comprehensive approaches tailored to
rural settings. Therefore, the aim of this project was to adapt existing Australian food
environment healthiness scoring tools to better describe food outlets commonly found in
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rural communities (classified as Modified Monash Model remoteness areas 3–5) [17] using
a modified Delphi technique with rural nutrition experts [18].

2. Materials and Methods
2.1. Setting

This tool aims to be used in areas in Australia categorised as 3–5 using the Modified
Monash Model system [17], which is based on the Australian Statistical Geography Stan-
dard (ASGS) and ASGS of Remote Areas (ASGS-RAs) [19,20]. Areas designated MM3–5
must be categorised as ASGS-RA2 (Outer Regional Australia) or ASGS-RA3 (Remote Aus-
tralia) [19]. Large rural towns (MM3) are areas within 15 km of road distance of a town
with a population of 15–50,000 people. Medium rural towns (MM4) include towns that are
within 10km of a town of 5000–15,000 people. Small rural towns (MM5) are all other towns
listed in ASGS-RA2 or RA3 and are not categorised as MM1–4.

2.2. Development of the Scoring Tool
2.2.1. Population

Rural academics from across Australia with expertise in either nutrition or dietetics
were approached to participate via email. Academics invited to participate in the develop-
ment of the scoring tool needed to: (1) hold PhD qualifications; (2) demonstrate expertise
about the food environment in their respective rural area; (3) have at least one publication
relating to food environments in a rural area; (4) have personal experience of food environ-
ments in geographical areas designated as MM3–5 by the Modified Monash Model [17].
Group members were identified via formal and informal rural research networks, and the
snowball method was additionally used to extend networks. These nutrition experts were
expected to present and critique information that related to their own personal experience
of their rural area. Ethics was not sought for this collaborative project, as all involved
personnel were considered contributing authors due to the extent of expert opinion that
was expected in all stages of the development of the tool.

2.2.2. Process

The process of adapting previous tools from the literature occurred in five iterative and
overlapping stages and was guided by previous literature [21,22]. All work was considered
in its entirety and could be modified at any time to reach a consensus with the group.
Group consensus was pre-defined as all members responding as neutral, in agreement
or in strong agreement with proposed statements and/or scores, as opposed to some or
all members identifying as in disagreement or strong disagreement. Consensus could be
removed from previous stages if a member no longer agreed with statements and/or scores.
A research assistant was appointed to guide the first stages of the process and to provide
anonymity as much as possible. Stage 1 identified rural food outlets of interest. Stage 2
provided descriptions for each of the outlets. Stage 3 focused on developing instructions for
use that described how the tool was to be used. Stage 4 occurred concurrently with Stage 3
and aimed to provide a healthiness score for each type of outlet that was compatible with
other scores provided in the literature. Stage 5 was to ensure consistency within the tool.
Importantly, a consensus also had to be reached from the expert group that this tool could
be used in their individual areas of expertise and that it was an accurate representation (see
Figure 1).
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Figure 1. Depiction of process undertaken using a modified Delphi technique.

2.2.3. Stage 1: Identification of Rural Food Outlets of Interest

Two existing tools (Needham et al. [23] and Moayyad et al. [24]) were identified
from the Australian food environment literature that were considered to be suitable for
adaptation to the rural context due to the range of outlets included [24] or the descriptions
attributed [23]. These tools were presented to the group of experts in an online meeting,
where any limitations that might apply to the rural environment were raised and discussed.

All food outlets identified by Needham et al. and Moayyad et al. were presented
for potential inclusion [23,24]. Also presented were food outlet types derived from White
and Yellow Pages searches (2018/19) [25]. The 2018/19 White and Yellow Pages were
used in preference to more recent editions due to the change in marketing for food outlets,
in which hardcopy decreased in popularity due to a rise in online advertising in areas
affected by COVID-19. White and Yellow Pages had the additional benefit of providing a
more comprehensive listing of different outlets in rural regions, compared to using online
media. Additionally, suggestions from the expert group that were based on food outlets
that existed in their own rural areas of expertise were also considered.

2.2.4. Stage 2: Development and Modification of Outlet Descriptions

A survey was developed in REDCap [26,27] and aimed to capture a level of agreement
regarding rural food outlet categories and their descriptions for inclusion in the tool. The
anonymous survey was sent to the group of experts and comprised a total of 36 food outlet
categories for potential inclusion. The survey consisted of three sub-sections: (A) food
outlets with existing descriptions; (B) food outlets without an existing description; (C) food
outlets that may fit within an existing category (see Table 1), as well as instructions for
each section.

During a series of weekly cycles of surveys followed by online meetings, de-identified
and pooled survey agreement results from Part A (food outlets with existing descriptions)
were presented to the expert group at the meeting, which was recorded to ensure accurate
interpretation. Consensus from “Food outlets with an existing description” was deemed to
reach agreement if all participants voted either ‘neutral’, ‘agree’, or ‘strongly agree’ for the
proposed description or all participants verbally indicated agreement during a meeting.
Modifications made during team meetings were emailed to members immediately after
meetings, ready for the next iteration. Types of changes made were identified as follows:
(i) modifications made to pre-existing descriptions were added in red text to differentiate
between modifications and the original wording; (ii) any pre-existing wording that was
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removed was indicated using strikethrough; (iii) new categories of retail outlets or where
outlets categories were amended were documented in blue text.

Table 1. First form of the survey aimed to capture a level of agreement regarding the type and
descriptions of food outlets included in the tool.

Part Source of Food Outlet Instructions to Group of Experts

A: Food outlets with
existing descriptions

Descriptions provided from literature:
Needham et al. [23]

Experts were asked to indicate their level of agreement with
the existing proposed description(s) specific to a rural
context (strongly agree/agree/neutral/ disagree/strongly
disagree). Modifications could be suggested if desired.
Sub-categories of food retail outlets could also be proposed,
and a suggested description was provided.

B: Food outlets
without an existing
description

From Moayyed et al. [24]

Participants were asked to propose a description specific to
a rural context. Descriptions from non-literature sources
(e.g., government websites, Wikipedia) were provided as a
base reference for editing.

C: Food outlets that
may fit within an
existing category

From Yellow/White Pages [25] and
expert group

Participants were asked to indicate whether: (a) the outlet
appropriately fitted within an existing category (and to
nominate this category); (b) the outlet should not be
included in the tool; or (c) the outlet should be a
‘stand-alone’ category (and to propose a description for a
rural context). Existing similar categories were provided
for consideration.

Within the iterations of meetings and surveys, the expert group was also asked to
propose descriptions for Part B (food outlets without an existing description). The pro-
posed descriptions were held until the majority of Part A had reached an agreement for
inclusion. The descriptions were then presented to the expert group in a follow-up online
survey. Participants were asked to rank descriptions presented from the survey in order
of preference. Pooled ranked preferences were provided to the group and modifications
were made during a continuation of online meetings. Weekly meetings were halted once
the expert group agreed with the outlets listed and their descriptions for this stage.

Outlet types from Part C not already included were reiteratively addressed in the
following stages, and whether to include them as their own description, include them
within another pre-existing category, or exclude them from the tool was considered.

2.2.5. Stage 3: Instructions for Use

Instructions for use were developed iteratively and evolved in conjunction with
descriptions and scoring. For example, definitions for terms used in the outlet descriptions
were required in some instances to ensure consistent interpretation, and to ensure that
the tool was used according to intent after completion. Where possible, definitions were
obtained from government sources or other established credible sources.

Additionally, as the size of an outlet can have ramifications for the level of access
that it offers, a definition from a government source was provided that could be used for
categorising an outlet by its size, and, therefore, its reach [28].

2.2.6. Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions

To ensure the consistency of scoring with pre-existing literature, the same scoring
range as provided by Moayyed et al. [24] was used and ranged from −10 (very unhealthy)
to +10 (very healthy). The outlet list with previously agreed descriptions from Stage 2 was
presented via email in an editable document to the group, with a space for independently
adding a score that reflected their food environment of expertise. Where a score from the
literature already existed, this was provided for context [23,24]. The instructions given
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to the group considered the terminology agreed on earlier to score each category and
sub-category relative to each other and relative to other outlets in the tool.

Returned responses were collated and the document was then re-circulated, this time
including the score from the literature, the individual answers from the expert group
(random ordering), the mean and standard deviation of the submitted answers, and space
for a new answer. This process was undertaken so that the stability of the answers was
able to be identified. Large discrepancies in answers, indicating a possible lack of stability,
were likely due to either a different interpretation provided by the description or because
different foods were offered in the outlet described. Where this occurred, the description
was revisited to ensure that either the interpretation was clear or that an option was
available where different foods were offered by that outlet.

Additionally, after the first round of individual scoring was performed, a visual scale
of existing answers was constructed to compare the relativity of each outlet score more
easily. Each outlet was positioned according to the mean score of the group, with the
standard deviation indicating how far from disagreement the group was. Any outlets
with a standard deviation of 0 were colour-coded as a consensus was reached. A guide
was provided to the expert group that all other outlets may be moved to the extent of the
standard deviation of the individual scores. For example, an outlet with a mean of +3 and
a standard deviation of 5 could be moved up to five increments in either direction.

The editable document and visual scale were presented to the group for additional
rounds of individual scoring. Answers were again collated. The process was to con-
tinue until either consensus was complete or when no further progress was made with
discrepancies.

2.2.7. Stage 5: Consistency and Consensus

Experts were sent an editable document and two visual scales depicting the current
food-scoring outlet tool as a whole so that the scoring could be seen in its entirety and
allow for a comparison between categories. One visual scale was presented as the current
mean score, and the other was where it was rounded to the nearest whole number, with the
actual mean also provided. Members were asked to consider the visual scale of the tool and
to identify any outlets considered to be unequal in rank to others or ranked inconsistently
with other groups and descriptions. All members then met and discussed their choices.

Hourly meetings continued to be scheduled at times when the whole group was
available until a final consensus was achieved that the tool was ready for use.

3. Results

Six academics with expertise in rural Australian food environments were identified to
form the expert group for consensus. All experts held PhD qualifications. Other qualifica-
tions included a Bachelor of Nutrition and Dietetics (n = 3), a Bachelor of Health Science
(n = 2), and a Bachelor of Science (n = 1). One member was an accredited practising dietitian
(APD), and another two held advanced APD qualifications with Dietitians Australia [29].
Experience ranged from 5 to 28 years. Two experts covered the New England region of
New South Wales (NSW), with others representing the mid–north coast of NSW, Western
Victoria, Tasmania, and regional Western Australia.

3.1. Results from Stage 1: Identification of Rural Food Outlets of Interest

Outlets derived from the literature initially presented to the expert group can be
seen in Table 2. Outlets that were added from either the Yellow/White Pages [25] or
documented from expert group discussions as either standalone or to be included in an
existing category were canteens, community gardens, farmgate suppliers (non-commercial),
farmgate suppliers (commercial), food trucks/vans, pizza shops, roadhouses, vending
machines, and sport, art, and racing venues.
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Table 2. Food outlet types provided to expert consensus group for consideration from the literature.

Food Outlet Type
Moayyed et al.

(2017) [24]
Healthiness Score

Needham et al.
(2020) [23]

Healthiness Score

Pre-Existing
Description from

Needham et al. [23]

Fruiterer and greengrocer 10 10
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Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Poultry shop 9 9
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Butchery 9 9
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Farmer’s market 8 Not included
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Wholesaler/food coop 8 Not included
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Major supermarket 5 5
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Minor supermarket 5 5
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Specialty food store (core) 5 5
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Restaurant/café (franchise) 0 0
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Restaurant/café (local) 0 0

Nutrients 2023, 15, x FOR PEER REVIEW 7 of 13 
 

 

Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Sandwich shop 5 5
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Table 2. Food outlet types provided to expert consensus group for consideration from the litera-
ture. 

Food Outlet Type 
Moayyed et al. 

(2017) [24] Healthi-
ness Score 

Needham et al. 
(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
Minor supermarket  5 5  

Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Salad/sushi bar Not included 5
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Convenience store  −5 Not included  
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Takeaway (local)  −8  −8  
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Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Delicatessen 0 0
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ness Score 
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et al. [23] 
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Local produce stall  10 Not included  
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Poultry shop  9 9  
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Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 
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et al. [23] 
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Local produce stall  10 Not included  
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Poultry shop  9 9  
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Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
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Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Pharmacy −5 Not included
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ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  
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Specialty food store (core)  5  5  
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Restaurant/café (local)  0  0  
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Delicatessen  0 0  
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Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Others −5 Not included
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et al. [23] 
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Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  
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Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Convenience store −5 Not included
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ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  

Farmer’s market  8 Not included  
Wholesaler/food coop  8 Not included  

Major supermarket  5 5  
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Specialty food store (core)  5  5  
Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
Salad/sushi bar  Not included 5  

Delicatessen  0 0  
Bakery/cake shop  0 0  

Pharmacy  −5  Not included  
Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  

Pub  −8  −5  
Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Specialty food (extra foods) −8 −8
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(2020) [23] Healthi-

ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
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Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
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Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Pub −8 −5
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ness Score 

Pre-Existing Descrip-
tion from Needham 

et al. [23] 
Fruiterer and greengrocer  10 10  

Local produce stall  10 Not included  
Fish shop  10  9  

Poultry shop  9 9  
Butchery  9 9  
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Restaurant/café (franchise)  0  0  

Restaurant/café (local)  0  0  
Sandwich shop  5 5  
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Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  
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Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Takeaway (local) −8 −8
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Local produce stall  10 Not included  
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Poultry shop  9 9  
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Others  −5 Not included  

Convenience store  −5 Not included  
Specialty food (extra foods)  −8  −8  
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Takeaway (local)  −8  −8  

Takeaway (franchise)  −10  −10  
Service station convenience  −10  Not included  

Liquor-selling shop  −10  Not included  
General store  Not included −5  

 = item is included in pre-existing descriptions,  = item is not included in pre-existing descrip-
tions 

3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
The drafted instructions for use that were developed covered the scope of remoteness, 

which included MM3–5 areas according to the Modified Monash Model [17]. Other key 
instructions related to core and discretionary foods, which were defined according to the 
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential 
methods of ground truthing, and sizes of establishments, as provided by the Australian 
Government [28]. Additionally, instructions were developed describing how to remove 
alcohol from the scoring if this was not the intent or scope of the user. 

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
Two rounds of individual scoring were required to show where consensus was able 

to be gained and where disagreement was not able to be solved. Further modifications to 
the drafted food outlet list and accompanying descriptions were required and are shown 
in Supplementary Materials 2. 

Takeaway (franchise) −10 −10
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3.2. Results from Stage 2: Development and Modification of Outlet Descriptions 
Thirteen categories which included 40 food outlets were described (see Supplemen-

tary Materials 1) and gained consensus from the group that the outlets and matching de-
scriptions were comparable to their area. Eight combinations of surveys and online meet-
ings were required to gain consensus for the list of outlets and matching descriptions and 
took place over a period of approximately 2 months (August to October 2022). 

3.3. Results from Stage 3: Instructions for Use 
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3.2. Results from Stage 2: Development and Modification of Outlet Descriptions

Thirteen categories which included 40 food outlets were described (see Supplementary
Materials S1) and gained consensus from the group that the outlets and matching descrip-
tions were comparable to their area. Eight combinations of surveys and online meetings
were required to gain consensus for the list of outlets and matching descriptions and took
place over a period of approximately 2 months (August to October 2022).

3.3. Results from Stage 3: Instructions for Use

The drafted instructions for use that were developed covered the scope of remoteness,
which included MM3–5 areas according to the Modified Monash Model [17]. Other key
instructions related to core and discretionary foods, which were defined according to the
Australian Guide to Healthy Eating [30], mixed ranges of food and beverages, potential
methods of ground truthing, and sizes of establishments, as provided by the Australian
Government [28]. Additionally, instructions were developed describing how to remove
alcohol from the scoring if this was not the intent or scope of the user.

3.4. Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions

Two rounds of individual scoring were required to show where consensus was able to
be gained and where disagreement was not able to be solved. Further modifications to the
drafted food outlet list and accompanying descriptions were required and are shown in
Supplementary Materials S2.

Hot chicken and chips shop; fish and chips shop; wholesale/food cooperative; sport,
art, and racing venues; vending machines and convenience stores were discussed and
not included in the draft version due to their similarity to other outlet types provided or
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limited exposure in the population. A total of 43 outlets were drafted for final inclusion
and scoring (see Supplementary Materials S2).

3.5. Results from Stage 5: Consistency and Consensus

The expert group was provided with the draft food outlet-scoring tool and the scores
from Stage 4. They were also provided with visual summaries of the relative placements
of each type of outlet for their consideration. Each expert prepared for an online group
meeting to discuss any remaining concerns with the tool and to provide a robust discussion
regarding final scoring options.

All outlets described were compared to the original scoring system documented by
Moayyed et al. [24] to ensure consistency with pre-existing literature. Additionally, all food
outlets described were compared to each other. The final version achieved consensus in the
online meeting. Following the group meeting, a refined copy of the agreed tool was sent to
each group member so they could consider, individually, whether any further changes were
necessary. All group members provided written consent that they were satisfied with the
final version, including the instructions for use, presented in Supplementary Materials S3.
It contains 12 categories of food outlets and 35 individual outlets listed. Scores range from
+10 (local produce stall, community gardens, and non-commercial farmgate suppliers) to
−10 (bottle shop or liquor store). Retail outlet scores range based on whether the majority
of foods offered are consistent with core or non-core foods, as defined in national health
guidelines [30].

4. Discussion

In this study, we have presented the development of an Australian-first, healthiness-
scoring tool for food outlets that is relevant to Australian rural food environments, de-
veloped by nutrition experts who are—and have been—embedded in rural Australian
communities. This rural food outlet-scoring tool was built on the previous work of Need-
ham et al. and Moayyed et al. [23,24] and adapted through a modified Delphi technique by
a group of rural nutrition experts. The final food outlet-scoring tool includes a list of food
outlets commonly found in rural communities categorised within MM3–5 [17], descriptions
of each outlet, an accompanying healthiness score, and instructions for use. The tool differs
from previous tools through the nuanced descriptions of each outlet type to account for
a range of rural contexts. Additionally, descriptions are based on core and discretionary
(non-core) foods and beverages as per national guidelines, and the extent of these foods
offered within the outlet to better reflect the mixed-outlet models common in rural Aus-
tralian communities. The healthiness score ranges from −10 (discretionary options offered),
through 0 (mixed core and discretionary options), to +10 (core food options) and accounts
for the inclusion or non-inclusion of alcohol, both by itself and as part of a meal to reflect
the differences in alcohol availability in rural communities. Additionally, the instructions
for use provide guidance on what constitutes a core or discretionary food, how the range
may be interpreted, a measure for the size of the outlet, and how to score establishments if
alcohol is not within the scope required, which ensures that the diversity of rural Australian
food environments is encompassed.

The new rural food environment scoring tool differs significantly in terms of out-
let types and descriptions compared with previously developed food-scoring tools in
Australia [15,23,24,31]. One notable difference is the inclusion of new retail outlets like
roadhouses and canteens, which were previously not accounted for. These unique food
outlets are particularly relevant in rural areas where food options are limited, and they
can serve as important sources of food (both healthy and unhealthy foods) within a com-
munity [32]. Additionally, the updated tool can more accurately assess the healthiness
of food outlets with mixed purposes, such as general stores that also sell alcohol and/or
takeaway meals. This improvement addresses the limitations of previous food-scoring
tools, particularly in underestimating alcohol sources in rural communities.
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Another enhancement in the new scoring tool that is relevant to the rural context
is the distinction made between specific types of food businesses that sell core foods in
rural regions. For instance, the tool ensures that fishmongers, poultry shops, and butchers
that predominantly sell core foods are distinguished from chicken takeaways or fried fish
and chip shops, enabling the identification of healthy and unhealthy retail outlets more
accurately, with the healthiness categorisation being based on national guidelines [30].
Similarly, differentiating bread shops and bakeries is crucial in certain MM3–5 areas in
Australia, although they have been measured in the same group in other tools [31]. For in-
stance, a store that primarily focuses on selling bread as a core food should not be grouped
together with a bakery that predominantly sells cakes and pies. The inclusion of whole
foods stores, including community food co-ops, is another important addition, as these
outlets can serve as significant sources of core foods in a community while also functioning
as social enterprises [33,34]. Lastly, the updated tool incorporates expanded categories such
as local produce stalls, community gardens, and non-commercial and commercial farmgate
suppliers. These categories primarily involve the sale of core foods and are particularly
important sources of foods in regions with abundant food production and strong, localised
food supply chains, such as Tasmania and southwest Western Australia [35,36]. By includ-
ing these new categories, the scoring tool ensures the accurate representation of healthy
food outlets that can positively impact population diets in some rural regions.

The tool also offers a wider range of options when scoring restaurants and cafes to
more sensitively measure those outlets that sell predominantly core foods, non-core foods,
or a mixture of both. This will enhance the tool’s sensitivity in matching outlets with an
appropriate or evolving healthiness rating. In addition to core food outlets, the new scoring
tool also recognizes the importance of non-core food outlets in rural areas. For instance,
gourmet food shops, wineries, cheese stores, and similar establishments predominantly
catering to tourists are now included [37]. Capturing these outlets as sources of food
within a community is crucial due to their impact on local food availability. The extent
to which these contribute to the diet of local residents should be investigated in future
research. Expanding the evaluation options for pubs, hotels, and clubs was also critical to
better reflect the food environment in rural regions [15]. The updated tool provides greater
sensitivity to account for the variety of foods offered, wherein the authors consider that a
larger range generally indicates that healthier options are more able to be chosen from a
menu. For instance, some pubs may only have vending machines or offer pre-packaged
foods over the bar with limited or no core options, resulting in a low score. On the other
hand, clubs with a broader range of food choices are likely to include at least some core
options such as salads and meat/vegetable dishes alongside non-core fried options, leading
to a higher score reflecting their improved healthiness rating.

While this tool has the potential to be a useful resource to understand rural community
food environments, it needs to be validated across various Australian regions to understand
its accuracy, usefulness, and ability to capture the place-based nuances across locations.
For example, the aforementioned ‘combination outlets’ are commonplace in many rural
areas. It also needs to be applied within various settings, such as in towns of differing sizes,
varied community food environments, and supermarket types, to test its robustness. It may
need to be assessed in conjunction with retailer outlets’ perceptions of demand for healthy
foods. These may potentially be perceived to decrease profitability due to a reduction in
sales or an increase in loss because of perishability [38,39].

This tool is suitable for application within food outlets and across community food
environments from small rural towns to large rural towns. In practice, the tool could be
utilised by public health nutritionists or dietitians, environmental officers, and/or local
councils to understand and benchmark their regional food environment. This evidence
could inform practical advice as to where clients and residents can source nutritious foods
in the local area, or advocacy activities, such as advocating for local government zoning
changes to favour more healthy outlet types, such as fruit and vegetable shops or whole
foods and grain stores [40]. Specific outlets can be ranked according to healthiness and
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mapped in proximity to areas of interest [23]. This information could provide evidence
for the petition of health professionals and residents for changes to state government
planning laws to prevent the further proliferation of unhealthy outlets around such settings
where high-priority or vulnerable populations frequent [41]. Additionally, it could be
used to determine locations in which the food supply chain requires further resourcing. In
Australia, the distances between communities, as well as variations in temperature and
transportation options, impact the supply chain, reducing access to perishable foods [42].
Potential advocacy areas could include Planning and Development Regulation amendments
to include ‘public health’ as a planning consideration, particularly in lower socio-economic
locations, and to indicate which locations require freighting support and possible increased
capacity building [41,42]. Built environment professionals could also utilise this tool to
map outlet density, type, and proximity in relation to transport modes. This could inform
future commercial planning of residential areas to ensure that healthy food is accessible
by public and active transport, which not only benefits community members [43] but also
includes local businesses located on transport routes [44]. The mapping of community
gardens and non-commercial farmgate availability offers further opportunities to provide
personalised place-based information to residents about where to source healthy food.
The scant existing evidence suggests that interventions mapped to food environments
have successfully increased vegetable intake; however, this is an area requiring further
research [45].

Future research needs to consider that tools developed to measure rural environments
should be iterative and measured in multiple locations. Previous research understand-
ing differences in neighbourhood characteristics across different remoteness areas of the
Modified Monash Model has shown that areas from MM3–5 are relatively comparable to
communities across Australia [46]. Further data are needed to compare the different food
environment measures, along with comparing this tool with internal food environment
measures to ensure accurate characterisation of the healthiness of different food environ-
ments. Previous research on food environment scoring has shown large variability between
the different measures in rural Australia [47]. Internationally, a review of the literature
between 2007 and 2015 identified 432 studies that measured the food environment, but
further detail is required as to which tools were specifically designed for rural areas [48].
Data will need to be collected within outlets over a series of years and will need to be an
area for future research.

The strengths of this study include the involvement of qualified rural nutrition experts
with a diverse geographic representation, and that the scoring of the retail outlets is based
on national guidelines. The tool was developed using a systematic and transparent process
utilising various stages of iterative feedback. This process may be producible by experts in
other international rural contexts requiring similar adaptations to be made. However, an
inherent limitation of the Delphi technique is that the results are opinion-based. However,
given the limited data available on rural food environments, expert opinion and consensus
were considered an appropriate avenue for the exploration of this topic. The expertise
and experience of the respondents further support this choice of methodology [18]. While
measures were taken to ensure the anonymity of responses where possible, certain aspects
were conducted online. This could have led to some members dominating the discussion,
potentially introducing social desirability bias or groupthink [21]. Further, not all group
members were able to attend every online meeting. To overcome this limitation, all sessions
were recorded and made available to absent members, who were asked to send their
contribution for that session in written format. All members were present for Stage 5 of
the study, and all contributed to the final reflection on accuracy. It is also possible that
the final tool developed may not have captured all available food outlets. The tool is
considered comprehensive for the areas represented by the expert panel; however, the
panel did not represent all states and territories in Australia (such as the Northern Territory
and Queensland). It is also possible that experts meeting the inclusion criteria for the panel
were not identified. Finally, the tool does not incorporate remote communities (MM6–7)
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due to inherent differences in the food environment in these communities, but this remains
an important area for future research.

5. Conclusions

The rural food environment scoring tool represents a novel method that may increase
the accuracy of describing and mapping rural food environments. It may provide a foun-
dation for standardised food mapping in the Australian rural context. Future research
could lead to the development of a tool for the remote Australian context and provide the
outline of a process to develop or adapt similar tools internationally. Subsequent research
should include a synthesis of international tools and their development so that a consistent
process can be identified for areas that currently do not have a way of measuring local food
environments. Additionally, areas designed as MM3–5 in Australia may be able to investi-
gate the impact of rural food environments on the health of local populations to increase
the evidence available on the impact of healthy food environments on rural policymakers.
Such data can support local governments in making informed policy decisions regarding
how to support improvements for obtaining equitable access to healthy foods.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/nu15214660/s1, Supplementary Materials S1: Updated food
outlets list with descriptions that was completed in Stage 2; Supplementary Materials S2: Draft food
outlet-scoring tool (results from Stage 4); Supplementary Materials S3: Rural food outlet-scoring tool
with instructions for use.

Author Contributions: Conceptualization, T.L.S., C.A.A., S.H., K.K., S.L.G., L.A. and L.J.B.; methodol-
ogy, T.L.S., C.A.A., S.H., L.A., L.J.B., K.K. and S.L.G.; formal analysis, T.L.S. and C.A.A.; investigation,
T.L.S., C.A.A., S.H., K.K., S.L.G., L.A. and L.J.B.; writing—original draft preparation, T.L.S., C.A.A.,
K.K., S.L.G. and L.A.; writing—review and editing, T.L.S., C.A.A., S.H., L.J.B., K.K., S.L.G. and L.A.;
visualization, T.L.S.; funding acquisition, T.L.S. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received partial funding from the Hunter New England Central Coast Primary
Health Network as preliminary work for a larger study (G2100858). T.L.S., S.H., L.J.B., and L.A. are
funded by the Rural Health Multidisciplinary Training program.

Institutional Review Board Statement: Not applicable. All members of the modified Delphi process
described are included as authors of the manuscript.

Informed Consent Statement: Informed consent was obtained from all members of the Delphi
process.

Data Availability Statement: Data can be made available upon reasonable written request to the
corresponding author.

Acknowledgments: Katherine Kent and Stephanie Louise Godrich are co-senior authors of this
manuscript.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. National Health and Medical Research Council. Australian Dietary Guidelines Canberra: Commonwealth of Australia. 2013.

Available online: https://www.eatforhealth.gov.au/guidelines/australian-dietary-guidelines-1-5 (accessed on 26 September
2023).

2. Leme, A.C.B.; Hou, S.; Fisberg, R.M.; Fisberg, M.; Haines, J. Adherence to Food-Based Dietary Guidelines: A Systemic Review of
High-Income and Low-and Middle-Income Countries. Nutrients 2021, 13, 1038. [CrossRef]

3. Baird, D.; Hendrie, G. CSIRO Healthy Diet Score 2015–2023; CSIRO: Canberra, Australia, 2023.
4. Australian Bureau of Statistics. Dietary Behaviour Canberra, Australia: Commonwealth of Australia. 2021. Available online: https:

//www.abs.gov.au/statistics/health/health-conditions-and-risks/dietary-behaviour/latest-release (accessed on 26 September
2023).

https://www.mdpi.com/article/10.3390/nu15214660/s1
https://www.mdpi.com/article/10.3390/nu15214660/s1
https://www.eatforhealth.gov.au/guidelines/australian-dietary-guidelines-1-5
https://doi.org/10.3390/nu13031038
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/dietary-behaviour/latest-release
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/dietary-behaviour/latest-release


Nutrients 2023, 15, 4660 12 of 14

5. Global Burden of Disease Risk Factors Collaborators. Global burden of 87 risk factors in 204 countries and territories, 1990–2019:
A systematic analysis for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1223–1249. [CrossRef]

6. Downs, S.M.; Ahmed, S.; Fanzo, J.; Herforth, A. Food Environment Typology: Advancing an Expanded Definition, Framework,
and Methodological Approach for Improved Characterization of Wild, Cultivated, and Built Food Environments toward
Sustainable Diets. Foods 2020, 9, 532. [CrossRef]

7. Brug, J.; van der Ploeg, H.P.; Loyen, A.; Ahrens, W.; Allais, O.; Andersen, L.F.; Cardon, G.; Capranica, L.; Chastin, S.; De
Bourdeaudhuij, I.; et al. Determinants of diet and physical activity (DEDIPAC): A summary of findings. Int. J. Behav. Nutr. Phys.
Act. 2017, 14, 150. [CrossRef] [PubMed]

8. Sawyer, A.D.; van Lenthe, F.; Kamphuis, C.B.; Terragni, L.; Roos, G.; Poelman, M.P.; Nicolaou, M.; Waterlander, W.; Djojosoeparto,
S.K.; Scheidmeir, M.; et al. Dynamics of the complex food environment underlying dietary intake in low-income groups: A
systems map of associations extracted from a systematic umbrella literature review. Int. J. Behav. Nutr. Phys. Act. 2021, 18, 96.
[CrossRef] [PubMed]

9. Needham, C.; Sacks, G.; Orellana, L.; Robinson, E.; Allender, S.; Strugnell, C. A systematic review of the Australian food retail
environment: Characteristics, variation by geographic area, socioeconomic position and associations with diet and obesity. Obes.
Rev. 2020, 21, e12941. [CrossRef] [PubMed]

10. Zorbas, C.; Browne, J.; Chung, A.; Baker, P.; Palermo, C.; Reeve, E.; Peeters, A.; Backholer, K. National nutrition policy in
high-income countries: Is health equity on the agenda? Nutr. Rev. 2021, 79, 1100–1113. [CrossRef]

11. Bivoltsis, A.; Christian, H.; Ambrosini, G.L.; Hooper, P.; Pulker, C.E.; Thornton, L.; Trapp, G.S.A. The community food environment
and its association with diet, health or weight status in Australia: A systematic review with recommendations for future research.
Health Promot. J. Austr. 2023, 34, 328–365. [CrossRef]

12. Love, P.; Whelan, J.; Bell, C.; McCracken, J. Measuring Rural Food Environments for Local Action in Australia: A Systematic
Critical Synthesis Review. Int. J. Environ. Res. Public Health 2019, 16, 2416. [CrossRef]

13. Alston, L.; Walker, T.; Kent, K. Characterizing Dietary Intakes in Rural Australian Adults: A Systematic Literature Review.
Nutrients 2020, 12, 3515. [CrossRef]

14. Alston, L.; Raeside, R.; Jia, S.S.; Partridge, S.R. Underinvestment in nutrition research for at-risk populations: An analysis of
research funding awarded in Australia from 2014 to 2021. Nutr. Diet. 2022, 79, 438–446. [CrossRef] [PubMed]

15. Whelan, J.; Millar, L.; Bell, C.; Russell, C.; Grainger, F.; Allender, S.; Love, P. You Can’t Find Healthy Food in the Bush: Poor
Accessibility, Availability and Adequacy of Food in Rural Australia. Int. J. Environ. Res. Public Health 2018, 15, 2316. [CrossRef]

16. Alston, L.; Nichols, M.; Allender, S.; Versace, V.; Brown, L.J.; Schumacher, T.; Howard, G.; Shikany, J.M.; Bolton, K.A.; Livingstone,
K.; et al. Dietary patterns in rural and metropolitan Australia: A cross-sectional study exploring dietary patterns, inflammation
and association with cardiovascular disease risk factors. BMJ Open 2023, 13, e069475. [CrossRef]

17. Australian Government Department of Health. Modified Monash Model Canberra, Australia. 2020. Available online: https:
//www.health.gov.au/health-workforce/health-workforce-classifications/modified-monash-model (accessed on 7 February
2020).

18. Landeta, J.; Barrutia, J.; Lertxundi, A. Hybrid Delphi: A methodology to facilitate contribution from experts in professional
contexts. Technol. Forecast. Soc. Chang. 2011, 78, 1629–1641. [CrossRef]

19. Australian Bureau of Statistics. Australian Statistical Geography Standard (ASGS): Commonwealth of Australia. 2021; Edition
3. Available online: https://www.abs.gov.au/statistics/statistical-geography/australian-statistical-geography-standard-asgs
(accessed on 3 March 2023).

20. Australian Bureau of Statistics. 1270.0.55.005—Australian Statistical Geography Standard (ASGS): Volume 5—Remoteness
Structure, July 2016: Commonwealth of Australia. 2016; (Updated 16 March 2018). Available online: https://www.abs.gov.
au/ausstats/abs@.nsf/Latestproducts/1270.0.55.005Main%20Features15July%202016?opendocument&tabname=Summary&
prodno=1270.0.55.005&issue=July%202016&num=&view= (accessed on 3 March 2023).

21. Nasa, P.; Jain, R.; Juneja, D. Delphi methodology in healthcare research: How to decide its appropriateness. World J. Methodol.
2021, 11, 116–129. [CrossRef] [PubMed]

22. Junger, S.; Payne, S.A.; Brine, J.; Radbruch, L.; Brearley, S.G. Guidance on Conducting and REporting DElphi Studies (CREDES)
in palliative care: Recommendations based on a methodological systematic review. Palliat. Med. 2017, 31, 684–706. [CrossRef]
[PubMed]

23. Needham, C.; Orellana, L.; Allender, S.; Sacks, G.; Blake, M.R.; Strugnell, C. Food Retail Environments in Greater Melbourne
2008-2016: Longitudinal Analysis of Intra-City Variation in Density and Healthiness of Food Outlets. Int. J. Environ. Res. Public
Health 2020, 17, 1321. [CrossRef]

24. Moayyed, H.; Kelly, B.; Feng, X.; Flood, V. Evaluation of a ‘healthiness’ rating system for food outlet types in Australian residential
communities. Nutr. Diet. 2017, 74, 29–35. [CrossRef]

25. Yellow Pages/White Pages 2018/19: Tamworth, Armidale, Inverell, Moree, Gunnedah, Narrabri & Glen Innes; Sensis Pty. Ltd.: Melbourne,
Australia, 2018.

https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.3390/foods9040532
https://doi.org/10.1186/s12966-017-0609-5
https://www.ncbi.nlm.nih.gov/pubmed/29100542
https://doi.org/10.1186/s12966-021-01164-1
https://www.ncbi.nlm.nih.gov/pubmed/34256794
https://doi.org/10.1111/obr.12941
https://www.ncbi.nlm.nih.gov/pubmed/31802612
https://doi.org/10.1093/nutrit/nuaa120
https://doi.org/10.1002/hpja.679
https://doi.org/10.3390/ijerph16132416
https://doi.org/10.3390/nu12113515
https://doi.org/10.1111/1747-0080.12740
https://www.ncbi.nlm.nih.gov/pubmed/35506173
https://doi.org/10.3390/ijerph15102316
https://doi.org/10.1136/bmjopen-2022-069475
https://www.health.gov.au/health-workforce/health-workforce-classifications/modified-monash-model
https://www.health.gov.au/health-workforce/health-workforce-classifications/modified-monash-model
https://doi.org/10.1016/j.techfore.2011.03.009
https://www.abs.gov.au/statistics/statistical-geography/australian-statistical-geography-standard-asgs
https://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/1270.0.55.005Main%20Features15July%202016?opendocument&tabname=Summary&prodno=1270.0.55.005&issue=July%202016&num=&view=
https://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/1270.0.55.005Main%20Features15July%202016?opendocument&tabname=Summary&prodno=1270.0.55.005&issue=July%202016&num=&view=
https://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/1270.0.55.005Main%20Features15July%202016?opendocument&tabname=Summary&prodno=1270.0.55.005&issue=July%202016&num=&view=
https://doi.org/10.5662/wjm.v11.i4.116
https://www.ncbi.nlm.nih.gov/pubmed/34322364
https://doi.org/10.1177/0269216317690685
https://www.ncbi.nlm.nih.gov/pubmed/28190381
https://doi.org/10.3390/ijerph17041321
https://doi.org/10.1111/1747-0080.12286


Nutrients 2023, 15, 4660 13 of 14

26. Harris, P.A.; Taylor, R.; Thielke, R.; Payne, J.; Gonzalez, N.; Conde, J.G. Research electronic data capture (REDCap)—A metadata-
driven methodology and workflow process for providing translational research informatics support. J. Biomed. Inform. 2009, 42,
377–381. [CrossRef]

27. Harris, P.A.; Taylor, R.; Minor, B.L.; Elliott, V.; Fernandez, M.; O’Neal, L.; McLeod, L.; Delacqua, G.; Delacqua, F.; Kirby, J.; et al.
The REDCap consortium: Building an international community of software platform partners. J. Biomed. Inform. 2019, 95, 103208.
[CrossRef]

28. Parliament of Australia. Definitions and Data Sources for Small Business in Australia: A Quick Guide; Commonwealth of Aus-
tralia: Canberra, Australia, 2015. Available online: https://www.aph.gov.au/about_parliament/parliamentary_departments/
parliamentary_library/pubs/rp/rp1516/quick_guides/data (accessed on 26 September 2023).

29. Dietitians Australia. Accredited Practising Dietitian (APD) Policy Canberra: Dietitians Australia. 2023. (Updated 1 May 2023).
Available online: https://dietitiansaustralia.org.au/about-us/corporate-documents/accredited-practising-dietitian-apd-policy
(accessed on 26 September 2023).

30. National Health and Medical Research Council. Australian Guide to Healthy Eating; NHMRC: Canberra, Australia, 2013; (Updated
1 May 2017). Available online: https://www.eatforhealth.gov.au/guidelines/australian-guide-healthy-eating (accessed on 3
October 2021).

31. Innes-Hughes, C.; Boylan, S.; King, L.A.; Lobb, E. Measuring the food environment in three rural towns in New South Wales,
Australia. Health Promot. J. Austr. 2012, 23, 129–133. [CrossRef] [PubMed]

32. Barrows, C.; Vieira, E.T. Recommendations for the Development of a New operational classification System For The Foodservice
Industry. J. Hosp. Tour. Res. 2012, 37, 349–376. [CrossRef]

33. Booth, S.; Pollard, C.; Coveney, J.; Goodwin-Smith, I. “Sustainable” Rather Than “Subsistence” Food Assistance Solutions to Food
Insecurity: South Australian Recipients’ Perspectives on Traditional and Social Enterprise Models. Int. J. Environ. Res. Public
Health 2018, 15, 2086. [CrossRef] [PubMed]

34. Mihrshahi, S.; Partridge, S.R.; Zheng, X.; Ramachandran, D.; Chia, D.; Boylan, S.; Chau, J.Y. Food Co-Operatives: A Potential
Community-Based Strategy to Improve Fruit and Vegetable Intake in Australia. Int. J. Environ. Res. Public Health 2020, 17, 4154.
[CrossRef] [PubMed]

35. Kent, K.; Godrich, S.; Murray, S.; Auckland, S.; Blekkenhorst, L.; Penrose, B.; Lo, J.; Devine, A. Definitions, Sources and
Self-Reported Consumption of Regionally Grown Fruits and Vegetables in Two Regions of Australia. Nutrients 2020, 12, 1026.
[CrossRef] [PubMed]

36. Godrich, S.; Kent, K.; Murray, S.; Auckland, S.; Lo, J.; Blekkenhorst, L.; Penrose, B.; Devine, A. Australian Consumer Perceptions
of Regionally Grown Fruits and Vegetables: Importance, Enablers, and Barriers. Int. J. Environ. Res. Public Health 2020, 17, 63.
[CrossRef] [PubMed]

37. Allender, S.; Owen, B.; Kuhlberg, J.; Lowe, J.; Nagorcka-Smith, P.; Whelan, J.; Bell, C. A Community Based Systems Diagram of
Obesity Causes. PLoS ONE 2015, 10, e0129683. [CrossRef]

38. Andreyeva, T.; Middleton, A.E.; Long, M.W.; Luedicke, J.; Schwartz, M.B. Food retailer practices, attitudes and beliefs about the
supply of healthy foods. Public Health Nutr. 2011, 14, 1024–1031. [CrossRef]

39. Haynes-Maslow, L.; Osborne, I.; Pitts, S.J.; Sitaker, M.; Byker-Shanks, C.; Leone, L.; Maldonado, A.; McGuirt, J.; Andress, L.;
Bailey-Davis, L.; et al. Rural corner store owners’ perceptions of stocking healthier foods in response to proposed SNAP retailer
rule changes. Food Policy 2018, 81, 58–66. [CrossRef]

40. Bivoltsis, A.; Trapp, G.; Knuiman, M.; Hooper, P.; Ambrosini, G.L. The evolution of local food environments within established
neighbourhoods and new developments in Perth, Western Australia. Health Place 2019, 57, 204–217. [CrossRef]

41. Trapp, G.S.; Hooper, P.; Billingham, W.; Thornton, L.; Sartori, A.; Kennington, K.; Devine, A.; Godrich, S.; Sambell, R.; Howard, J.;
et al. Would you like fries with that? Investigating fast-food outlet availability near schools in Perth, Western Australia. Health
Promot. J. Austr. 2023, 34, 85–90. [CrossRef] [PubMed]

42. National Rural Health Alliance. Food Security and Health in Rural and Remote Australia; Report No.: RIRDC Project No PRJ-010146
Contract No.: RIRDC Publication No 16/053; Corporation RIRaD: Darlington, UK, 2016.

43. Capon, A.G.; Blakely, E.J. Checklist for healthy and sustainable communities. NSW Public Health Bull. 2007, 18, 51–54. [CrossRef]
44. Dover, S.E.; Buys, D.R.; Allocca, S.; Locher, J.L. Farmers’ Market Produce Delivery Program for Mitigating Nutritional Risk in

Older Adults. J. Hunger Environ. Nutr. 2013, 8, 106–108. [CrossRef]
45. Livingstone, K.M.; Rawstorn, J.C.; Partridge, S.R.; Godrich, S.L.; McNaughton, S.A.; Hendrie, G.A.; Blekkenhorst, L.C.; Maddison,

R.; Zhang, Y.; Barnett, S.; et al. Digital behaviour change interventions to increase vegetable intake in adults: A systematic review.
Int. J. Behav. Nutr. Phys. Act. 2023, 20, 36. [CrossRef]

46. Versace, V.L.; Skinner, T.C.; Bourke, L.; Harvey, P.; Barnett, T. National analysis of the Modified Monash Model, population
distribution and a socio-economic index to inform rural health workforce planning. Aust. J. Rural. Health 2021, 29, 801–810.
[CrossRef]

https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://www.aph.gov.au/about_parliament/parliamentary_departments/parliamentary_library/pubs/rp/rp1516/quick_guides/data
https://www.aph.gov.au/about_parliament/parliamentary_departments/parliamentary_library/pubs/rp/rp1516/quick_guides/data
https://dietitiansaustralia.org.au/about-us/corporate-documents/accredited-practising-dietitian-apd-policy
https://www.eatforhealth.gov.au/guidelines/australian-guide-healthy-eating
https://doi.org/10.1071/HE12129
https://www.ncbi.nlm.nih.gov/pubmed/23088474
https://doi.org/10.1177/1096348012436375
https://doi.org/10.3390/ijerph15102086
https://www.ncbi.nlm.nih.gov/pubmed/30248978
https://doi.org/10.3390/ijerph17114154
https://www.ncbi.nlm.nih.gov/pubmed/32532100
https://doi.org/10.3390/nu12041026
https://www.ncbi.nlm.nih.gov/pubmed/32276497
https://doi.org/10.3390/ijerph17010063
https://www.ncbi.nlm.nih.gov/pubmed/31861766
https://doi.org/10.1371/journal.pone.0129683
https://doi.org/10.1017/S1368980011000061
https://doi.org/10.1016/j.foodpol.2018.10.004
https://doi.org/10.1016/j.healthplace.2019.04.011
https://doi.org/10.1002/hpja.682
https://www.ncbi.nlm.nih.gov/pubmed/36433680
https://doi.org/10.3992/jgb.3.2.41
https://doi.org/10.1080/19320248.2012.758069
https://doi.org/10.1186/s12966-023-01439-9
https://doi.org/10.1111/ajr.12805


Nutrients 2023, 15, 4660 14 of 14

47. Alston, L.; Versace, V.; Brown, E.; Nichols, M.; Whelan, J.; Bolton, K.A.; Sacks, G.; Needham, C.; Orellana, L.; Allender, S.
Understanding the healthfulness of outlets providing lunch and dinner meals: A census of a rural food retail environment in
Victoria, Australia. Aust. N. Z. J. Public Health 2021, 45, 65–70. [CrossRef]

48. Lytle, L.A.; Sokol, R.L. Measures of the food environment: A systematic review of the field, 2007–2015. Health Place 2017, 44,
18–34. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1111/1753-6405.13057
https://doi.org/10.1016/j.healthplace.2016.12.007

	Introduction 
	Materials and Methods 
	Setting 
	Development of the Scoring Tool 
	Population 
	Process 
	Stage 1: Identification of Rural Food Outlets of Interest 
	Stage 2: Development and Modification of Outlet Descriptions 
	Stage 3: Instructions for Use 
	Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
	Stage 5: Consistency and Consensus 


	Results 
	Results from Stage 1: Identification of Rural Food Outlets of Interest 
	Results from Stage 2: Development and Modification of Outlet Descriptions 
	Results from Stage 3: Instructions for Use 
	Results from Stage 4: Providing a Healthiness Score to Included Outlets with Descriptions 
	Results from Stage 5: Consistency and Consensus 

	Discussion 
	Conclusions 
	References

