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Abstract
Background  Health-promoting strategies targeting the food retail environment can influence consumer purchasing 
behaviour. Most strategies require the healthiness of available food and beverages to be determined. Healthiness 
classification systems exist; however, no system is linked to remote food retail point-of-sale systems. The objective 
of this study was to explore the feasibility and validity of a process to identify healthy food and beverages in food 
retail store point-of-sale systems, as applied in a discount card study in remote Aboriginal and Torres Strait Islander 
communities, Australia.

Methods  A convergent mixed methods study design was used. Feasibility was explored through semi-structured 
interviews with project and store team members involved in a process to identify healthy food and beverages 
in point-of-sale systems across five remote stores. Convergent validity was assessed by comparing alignment 
of classification of food and beverages via the expert-informed process used, with a technology-driven system 
underpinned by Australia’s Health Star Rating and discretionary classification, the Thumbs Rating system.

Results  All eight eligible project and store team members involved in the process were interviewed. The expert-
informed process, while implemented successfully overall, was not entirely acceptable to participants. Challenges 
related to the manual classification of products, with participants recommending exploring automated processes 
to classify products. There was substantial alignment with technology-driven classification (86% of 6281 unique 
products). Misalignment was largely related to differences in criteria; the expert-informed process was underpinned 
by a food-based classification system, including selection of the healthier alternatives within food groups, and the 
Thumbs Rating system is underpinned by food-based classification with nutrient-profiling.

Conclusion  Alternative methods to the expert-informed process examined in this study should be considered 
to classify food and beverages in remote food retail point-of-sale systems. The Thumbs Rating provides a valid 
classification system and would provide an automated means of classification that could be linked to point-of-sale 
systems. A shift in classification for a small proportion of products, would need to be considered in applying the 
Thumbs Rating system to remote food retail interventions, or additional criteria overlaying the system could be 
implemented to meet specific criteria for targeted strategies.
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Background
In food retail settings, the availability, price, promo-
tion, placement of products and availability of nutrition 
information form a consumer nutrition environment 
[1]. Interventions that focus on product, promotion and 
placement strategies have demonstrated positive effects 
on the healthiness of consumer purchases, with strategies 
including shelf-labels and technology delivered nutrition 
information showing promise [2–4]. Pricing intervention 
trials and modelling studies have also shown a positive 
effect of price subsidies, sometimes in combination with 
nutrition education interventions, on the purchase of 
targeted healthy products, including fruit and vegetables 
[5–9]. 

In remote Aboriginal and Torres Strait Islander com-
munities the community food retail store is often the 
sole, or one of few, food retail providers. It is estimated 
that over 90% of food consumed in remote communi-
ties is purchased from the store [10, 11]. Often remote 
community stores are community owned, enabling local 
capacity to initiate and sustain in-store health promot-
ing strategies [12]. In remote communities a range of 
nutrition strategies aimed at improving dietary intake 
and health outcomes have been trialled including store-
based interventions [13]. Evidence has shown that food 
retail-based strategies in remote Aboriginal and Torres 
Strait Islander communities can promote the purchase 
of healthy food and beverages and reduce the sale of less 
healthy food and beverages [13–17]. 

Effective implementation of food retail strategies 
requires a mechanism to classify the healthiness of food 
and beverages available, in order to appropriately target 
strategies. Most previous food retail-based strategies in 
remote Aboriginal and Torres Strait Islander communi-
ties aimed at incentivising healthy food and beverages, 
and/or disincentivising less healthy products have tar-
geted product categories such as fruit and vegetables, 
water, sugar-sweetened beverages, or selected types of 
discretionary foods [14, 17]. The application of strategies 
to whole product categories such as these is relatively 
straightforward and may not require a classification sys-
tem to support implementation. However, strategies that 
aim to target a wide range of products, for example all 
healthy food and beverages available in stores, require a 
system to distinguish between healthy and less-healthy 
products, that enables consistent classification, and mini-
mises error.

A number of systems exist for the healthiness classifi-
cation of food and beverages, including systems under-
pinned by nutrient profiling, food processing levels, 

and food-based classification [18–21]. The Australian 
Dietary Guidelines are a food-based classification sys-
tem, underpinned by nutrient value data, that provide 
population-level recommendations on food groups, types 
and amounts, and dietary patterns to support health and 
reduce the risk of diet-related disease [20]. The Thumbs 
Rating system is a healthiness classification system that 
was developed to underpin the Good Tucker App (GTA); 
a smartphone app developed for use in Aboriginal and 
Torres Strait Islander communities in response to com-
munity identified need for a simple means of identifying 
healthy food and beverages at the point-of-sale (POS) 
[21]. The app is linked to The George Institute of Global 
Health’s FoodSwitch database and allows users to scan 
product barcodes and receive interpretive information on 
the healthiness of the product. The Thumbs Rating also 
uses a food-based logic and the rating is derived from 
the product’s Health Star Rating (HSR), which is under-
pinned by nutrient-profiling logic that considers energy, 
saturated fat, total sugars and sodium, as well as protein, 
fibre and FVNL (fruit, vegetable, nut and legume) con-
tent of some products [18, 22, 23]. The Thumbs Rating 
system applies an additional discretionary food filter, 
based on the Australian Bureau of Statistics definition 
[22]. The Thumbs Rating system assigns a ‘double thumbs 
up’ to core foods with a HSR of ≥ 4.5 and a ‘thumbs up’ to 
core foods with a HSR of 3.5 or 4.0. A ‘thumbs sideways’ 
is assigned to core foods with a HSR of ≤ 3.0 and discre-
tionary foods with a HSR of ≥ 3.5, and a ‘thumbs down’ 
to discretionary foods with a HSR of ≤ 3.0 [21]. Recent 
literature has shown the Thumbs Rating system to be 
superior to the HSR in accurately identifying healthy and 
unhealthy food and beverages, due to the application of 
its discretionary filter [24]. 

In Australia, healthiness classification systems are used 
by manufacturers in food labelling, such as the volun-
tary HSR program however, to the authors’ knowledge, 
such classification systems have not been integrated 
into food retail POS systems. Systems to identify healthy 
and/or less healthy products within POS systems would 
enable automated classification of a broad range of prod-
ucts, which could provide a tool to support food retail 
research, practice and policy. In the absence of auto-
mated classification mechanisms within POS systems, 
manual processes to classify the healthiness of products 
are required. This study aims to assess (i) the feasibility 
of an expert-informed process to identify healthy food 
and beverages in remote food retail POS systems applied 
in a discount card study by exploring implementation, 
practicality and acceptability to stakeholders, and (ii) the 
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validity of the expert-informed process, by comparing 
the healthiness classification of products via the expert-
informed process with the Thumbs Rating system. As 
there is no established gold standard classification system 
for identifying healthy food and beverages in remote food 
retail POS systems, the Thumbs Rating system was used 
as the comparator due to its validity and superiority com-
pared with the HSR system, its relevance to remote food 
retail stores, and the fact that the tool is linked to price 
look up (PLU) codes [24]. 

Methods
Study design
This study used a convergent mixed methods design to 
assess the feasibility and validity of the expert-informed 
process to identify healthy food and beverages in remote 
food retail POS systems [25]. Feasibility and validity data 
were collected and analysed separately and were brought 
together at the data interpretation stage to understand 
whether the process should be recommended for future 
use.

Ethics
This research was conducted with the approval of the 
Central Australian Human Research Ethics Committee 
(CA-20-3701) and The University of Queensland Human 
Research Ethics Committee (2020/HE000636).

Research context
The discount card study
The expert-informed process was developed in 2021 as 
part of a broader food security study, aimed to evaluate 
the impact of a price discount on healthy food and bev-
erages on the diet quality of women and children, and 
affordability of a healthy diet, in remote Aboriginal and 
Torres Strait Islander communities [26]. The discount 
card study design has been reported elsewhere [26], and 
its outcomes are yet to be reported. To apply the dis-
count to eligible products in remote food retail stores, 
the ‘expert-informed process’ was developed to identify 
healthy food and beverages in remote food retail POS 
systems (see Fig. 1).

Stakeholders involved in the ‘expert-informed process’
The ‘experts’ who developed the expert-informed process 
(described below) refers to a working group of research-
ers and public health nutrition professionals, who over-
saw the design of the discount card study. ‘Project team 

members’ were the research and Aboriginal Community 
Controlled Health Organisation staff responsible for the 
implementation of the discount card study in remote 
communities. ‘Store team members’ were employees 
of participating stores organisations who had a role in 
implementing the expert-informed process in their com-
munity store.

Expert-informed process

Development of discount eligibility criteria
Criteria for discount eligibility were developed by a proj-
ect working group comprised of researchers and pub-
lic health nutrition experts. The criteria was informed 
by two key Australian Dietary Guideline resources; the 
Aboriginal and Torres Strait Islander Guide to Healthy 
Eating and the Infant Feeding Guidelines [27, 28]. Fresh, 
frozen, and non-perishable healthy products were 
included. Eligible food and beverages included the fol-
lowing seven categories: fruit, vegetables and legumes; 
lean meat and alternatives; dairy; wholegrain breads and 
cereals; healthy fats and oils; healthy infant foods; and 
‘other’ (products that were not categorised in one of the 
other six categories).

Additional context-specific criteria were developed by 
the working group and overlaid on the Australian Dietary 
Guideline criteria. Healthier alternatives of products, 
where they existed, were selected for discounting to sup-
port a change in the primary outcome of the study; diet 
quality, as measured by a validated diet quality assess-
ment tool [29]. For example, white bread was classified 
as ineligible for discount while wholegrain varieties were 
eligible. Additional inclusion of products that were not 
necessarily the healthier alternative within a product 
range, but were still considered healthy, were included 
where the healthier alternative was not readily available 
in remote stores. For example, wholemeal pasta was con-
sidered the healthier alternative, however was not read-
ily available in remote stores, therefore white pasta was 
included.

Community consultation
At the outset of the discount card study the project team 
engaged with local Community Advisory Groups to 
inform the selection of food and beverages for discount-
ing in their community store, based on project criteria. 
Community Advisory Groups comprised Aboriginal and 
Torres Strait Islander community members who were 

Fig. 1  Overview of the expert-informed process to identify healthy food and beverages in remote POS systems
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part of existing community governance or reference 
groups, such as health boards and staff, and provided 
oversight of the broader food security study in partici-
pating communities. After feedback was received from 
one community to include all healthy food and beverages 
available in the store, a process was implemented to iden-
tify eligible products from all available products in stores 
to allow for the greatest range of products to be offered 
for discounting, in all participating communities.

Identifying available products
Product files from five stores were provided for the proj-
ect team to identify eligible products for discounting 
from. The product files included product descriptions, 
Price Look Up (PLU) codes (barcodes), and category/
commodity information. Two of the product files had 
been filtered by store team members, based on project 
criteria, prior to being provided to the project team for 
further assessment.

Product classification
The Thumbs Rating system was considered for use for 
identifying eligible products, however there were con-
cerns regarding application of the specific project crite-
ria using this system [24]. Hence, manual classification 
of products was conducted. Products were manually 
classified by two project team members with nutrition 
expertise and experience with store files, from product 
descriptions. Products were classified as either eligible 
(healthier products) or ineligible (less healthy products) 
for discounting, according to project criteria. Internet 
searches for product information were required when 
product descriptions alone were insufficient to inform 
classification. At the time of classification, two project 
team members were visiting participating communities 
and able to sight products which were difficult to clas-
sify from their description (for example cuts of meat) to 
inform classification.

Discount application
The lists of eligible products (hereafter referred to as ‘dis-
count offer lists’) were provided by the project team to 
stores and were loaded by stores or their POS vendor into 
their POS system for discount application. The PLUs of 
eligible products were flagged in POS systems to receive 
the discount, activated by scanning the discount card.

Monitoring of discount offer lists
Fortnightly discount card purchase reports were 
reviewed by the project team to monitor discount appli-
cation and use. Access to the reporting software utilised 
by all except one participating store was provided to the 
project team, enabling direct access to project reports. 
The reports were manually scanned to identify any new 

eligible products i.e., products that had been missed in 
the initial identification process or new products added 
to the store range.

Addition of new eligible products
New eligible products that were identified by the project 
team through monitoring of sales reports were requested 
to be added to the discount offer by stores. Additionally, 
stores were able to request new products to be added by 
seeking approval from the project team, and then adding 
to the discount offer.

Feasibility assessment
Participants
Purposive sampling was used to recruit participants 
who were involved in the expert-informed process. This 
included project and store team members who were 
involved in at least one of the three main steps in the 
process; the identification of eligible food and beverages 
for discounting according to project criteria, loading 
the discount offer lists for application of the discount in 
POS systems, and maintenance of the discount offer lists 
during the study period. Snowball sampling was used to 
identify additional eligible participants.

Data collection
An interview guide to facilitate semi-structured inter-
views was developed for this study (see Supplementary 
File 1), informed by Bowen et. al’s feasibility framework, 
including the areas of focus deemed relevant to the 
research question and the scope of this study; imple-
mentation, practicality and acceptability [30]. Interview 
questions were mapped against these areas of focus, 
and background questions relating to the participant’s 
position and role in the expert-informed process. Due 
to the small and niche target sample, the interview tool 
was not able to be piloted, however interview questions 
were reviewed during the interview process, with minor 
amendments made. Semi-structured interviews were 
conducted by the first author via videoconference or in-
person. Participants provided informed verbal consent 
to participate at the start of the interview, and the inter-
views were audio-recorded. The audio files were profes-
sionally transcribed.

Data analysis
A six-stage approach to data analysis was conducted, 
informed by Braun et al.’s thematic analysis framework 
which was designed for flexibility of thematic analysis 
within a deliberate and rigorous approach. The six-stages 
are; (1) data familiarisation, (2) coding, (3) searching for 
themes, (4) reviewing themes, (5) defining themes, (6) 
writing up [31]. Interview transcripts were checked for 
accuracy against audio files, with minor amendments 



Page 5 of 10Chan et al. BMC Public Health          (2025) 25:909 

made, and then imported into NVivo (version 12.7.0, 
QSR International) for coding. A deductive approach to 
coding was used, with allowance for codes to be induc-
tively developed from the data as required. A codebook of 
initial codes was developed, mapped against the areas of 
focus defined in Bowen et. al’s feasibility framework. Two 
interviews were blind cross-coded by two of the members 
of the research team (EC, EMc, JB), with codes reviewed 
and consensus reached. The remaining six interviews 
were coded by one member of the team (EC). Thematic 
analysis was conducted, with data mapped against three 
areas of focus; implementation, practicality and accept-
ability. The main findings were then synthesised and are 
reported here across the three main steps of the process 
and in overall feedback and recommendations.

Validity assessment
Data collection
Thumbs rating classification  Product lists provided by 
stores were consolidated to form a master list of all prod-
ucts that were assessed via the expert-informed process 
for discount eligibility. Duplicates, non-food products, 
and non-packaged products were removed. The refined 
list of PLUs was then matched by The George Institute 
to the FoodSwitch database to obtain the corresponding 
Thumbs Rating.

Data analysis  For the purpose of assessing alignment 
between the two systems, a Thumbs Rating of ‘thumbs 
down’ or ‘thumbs sideways’ equated to ineligible, and a 
‘thumbs up’ or ‘double thumbs up’ equated to eligible. 
Additionally, the number of products that did not have a 
Thumbs Rating was assessed to indicate the products that 
would require manual classification if the Thumbs Rating 
system was applied as a classification system.

Statistical analysis was performed in Stata (version 
Stata/BE 17.0, StataCorp). Cohen’s kappa efficient (k), 
a measure of inter-rater reliability, was performed to 
measure the pairwise agreement between the expert-
informed process classification and the Thumbs Rating 
classification. Agreement between the two systems was 
assessed using the following k statistic cut-offs; ≤0 = no, 
0.01–0.20 = slight, 0.21–0.40 = fair, 0.21–0.40 = moderate, 
0.61–0.80 = substantial, 0.81–0.9 = near perfect [32]. To 
explore misalignment by product types, misaligned prod-
ucts were coded to the seven product categories used to 
categorise eligible products in the discount card study: 
‘fruit’; ‘vegetables and legumes’; ‘meat and alternatives’; 
‘dairy’; ‘breads and cereals’; ‘fats and oils’; ‘infant foods’; 
and ‘other’.

Positionality of researchers  All authors of this study are 
non-Indigenous health professionals, who have an inter-

est in supporting nutrition outcomes in Aboriginal and 
Torres Strait Islander communities, through social justice 
approaches. EC, JB and MF were members of the work-
ing group overseeing the discount card study. EC had a 
minor role (the identification of some eligible food and 
beverages for discounting according to project criteria) in 
the expert-informed process, while MF had a greater role 
in the process (the identification of eligible food and bev-
erages for discounting according to project criteria, and 
oversight of loading the discount offer lists for application 
of the discount in POS systems, and maintenance of the 
discount offer lists during the study period). To reduce 
any bias related to positionality, MF did not contribute to 
the initial coding and thematic analysis of interviews. The 
positioning of the lead author, and data collector, in this 
study has allowed for a deeper understanding of the feed-
back provided by stakeholders due to contextual under-
standing of the novel process being reviewed. JB co-con-
ceptualised and co-developed the Thumbs Rating system 
and GTA and continues to co-lead research and practice 
relating to its use.

Results
Feasibility assessment
Eight interviews were conducted with project team 
members (n = 3) and store team members (n = 5). Project 
team members were primarily involved in the classifica-
tion of products to determine eligibility for the discount 
and monitoring and maintenance of the discount offer 
lists during the study period. Store team members were 
predominantly involved in loading the discount offer lists 
into their store POS systems, usually with support from 
their POS vendor.

Product classification
The process to classify products according to project cri-
teria for discount eligibility was reported to be largely 
inefficient, labour-intensive and potentially error prone 
due to the need to manually classify a large number of 
products from product descriptions in store files. The 
absence of specifying parameters for product files being 
provided by stores resulted in working across different 
product file formats, adding to inefficiency of the process. 
Challenges in classifying products, such as meat, from 
descriptions were identified, though this was alleviated 
to some extent by project team members who could sight 
products in stores. While such challenges were experi-
enced by project team members involved in this step of 
the process, store team members appreciated that prod-
uct classification was managed by the project team as it 
resulted in minimised burden on stores and increased 
perceived consistency in classification by having the same 
people classifying the products across all stores.
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Feedback on the criteria applied to product classifi-
cation included that the criteria for particular products 
were not in line with products available to the retailer and 
customer preference. For example, only yoghurt products 
with no added sugar were eligible for discount, however 
it was reported that it is difficult to obtain from suppliers 
and not often chosen by customers. It was also reported 
that the criteria were too strict in some areas and did not 
include particular products that should be promoted as 
healthier options to customers, for example snack items 
such as tuna and crackers and cheese and crackers, when 
compared with alternative products.

Discount application
The process for stores to load the eligible product list into 
their POS system was reported to be relatively straight-
forward and efficient for store team members, and able 
to be implemented using resources already available to 
them for their core business. However, having external 
POS vendors support this step of the process received 
mixed feedback. While having this support reduced bur-
den on store team members, concerns were raised about 
this resulting in less ability for store team members to 
provide support to store staff if any issues were to arise 
with the offer. A disruption to one store’s POS system 
during the process to load the discount caused a delay in 
customers being served.

Monitoring and updating the discount offer list
The process of monitoring and updating the discount 
offer lists was noted to be inefficient for project team 
members involved in this step, due to the manual nature 
of the process and the number of people required in this 
step of the process. Challenges were identified when the 
project team were not able to directly access store sales 
reports due to the store not utilising the software being 
used by others. It was also reported that sometimes store 
team members were not aware of the process for new 
products to be added to the offer. It was reported that 
there were also sometimes delayed responses by stores to 
requests from project team members to have new eligible 
products added to the discount offer.

Overall feedback and recommendations
Overall, the process was reported to be implemented suc-
cessfully to meet its intended outcome. Time was iden-
tified as the main resource required for participants to 
implement the process, as well as access to POS vendors, 
internal IT and/or data analyst departments, and report-
ing software for store team members. While project and 
store team members felt they had the capacity and access 
to the resources required to implement the process, 
challenges relating to competing priorities and working 
to project timelines were noted. Mixed responses were 

received regarding perceived appropriateness of the pro-
cess in its current form. Aspects of the process perceived 
to be appropriate included: community consultation 
to inform product selection, communication processes 
between project and store team members, robust pro-
cesses to classify products, capacity to apply the discount 
and monitor the offer via sales reports, and the simplicity 
of the process for store team members.

Less than half of participants supported the process 
to be used in future in its current form, while others 
felt it would likely be unsustainable and unmanageable 
at a larger scale than the discount card study and would 
therefore only support it for future use with changes or 
in similarly sized studies. The primary reasons that the 
process was not supported for future use included time 
intensiveness, particularly for project team members 
involved in manually classifying products and monitor-
ing the discount offer list, and the potential for human 
error posed by manual product classification. A num-
ber of suggestions to improve the current process were 
made including pre-establishing parts of the process such 
as parameters and formatting of store product files, tar-
geting whole product categories instead of individual 
products, and reviewing classification criteria to better 
align with product availability and products promoted 
by stores as healthy choices. Suggestions were made to 
investigate ways to automate the process, both to classify 
products and to monitor and update the eligible product 
lists, with one participant suggesting to investigate use of 
the Good Tucker App Thumbs Rating database to auto-
mate classification.

Validity assessment
Products
Convergent validity was assessed by determining the 
alignment of product classification via the expert-
informed process, with the Thumbs Rating system. The 
master list of merged product files provided by stores in 
the food security study contained 15,181 products. Of 
these, 9770 were unique packaged food products, and of 
these 6856 were in the FoodSwitch database. Of the prod-
ucts that matched, 6281 returned a Thumbs Rating and 
were assessed for alignment with the expert-informed 
process classification (see Fig. 2).

Alignment
Of the 6281 products that were assessed 86.2% were 
aligned and 13.8% were misaligned, between the two 
classification systems. The kappa co-efficient of 0.64 indi-
cates substantial agreement.

Of the products assessed 19% were classified as eligible 
by both systems, and 67% were classified as ineligible by 
both systems. 3% were classified as eligible by the expert-
informed process however ineligible by Thumbs Rating 
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classification, and 10.1% were deemed ineligible by the 
expert-informed process however eligible by Thumbs 
Rating classification (Table 1).

Misalignment by product category
Of the 867 misaligned products the highest proportion 
(42%) were categorised in the ‘other’ category, 21% were 
‘dairy’, 15% were ‘breads and cereals’, 7% were ‘meat and 
alternatives’, 7% were ‘fruit’, 5% ‘vegetables and legumes’, 
and 3% were ‘fats and oils’ (Table 2).

Misaligned products within the ‘other’ group were pre-
dominantly ineligible by the expert-informed process 
however eligible by Thumbs Rating classification. The 

most common products in this group were ready-to-eat 
meals, including frozen and tinned mixed-meals and 
tinned and dried soups, as well as beverages including 
fruit juices and milk-based breakfast beverages. The mis-
aligned products in the dairy category were more evenly 
split between misalignment type. The most common 
dairy products that were classified as ineligible by expert-
informed classification however eligible by Thumbs Rat-
ing classification were flavoured milk beverages and 
yoghurts containing added sugar, and the most common 
product classified as eligible by expert-informed classifi-
cation however ineligible by Thumbs Rating classification 
were varieties of cheese. The misaligned products in the 

Table 1  Alignment by expert-informed classification and thumbs rating eligibility classification, and expert-informed classification and 
thumbs rating
Expert-informed 
process classification

Thumbs Rating eligibility classifica-
tion, n (%)

Thumbs Rating, n (%)

Ineligible Eligible Thumbs down Thumbs sideways Thumbs up Double 
thumbs 
up

Ineligible 4224
(67%)

636
(10%) *

3142 (50%) 1082 (17%) 494
(8%) *

142
(2%) *

Eligible 231
(4%) *

1190 (19%) 10
(0.2%) *

221
(4%) *

664 (11%) 526
(8%)

Cells with bolded text and a * indicate misalignment

Fig. 2  Flow chart of products assessed for alignment
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breads and cereals category were largely classified as inel-
igible by the expert-informed process however eligible 
by Thumbs Rating, with the common products includ-
ing some types of white bread and breakfast cereals. A 
smaller proportion of misaligned products in this cat-
egory were classified as eligible by the expert-informed 
process however ineligible by Thumbs Rating classifica-
tion, with the most common product being white self-
raising flour.

Discussion
Feasibility and validity of an expert-informed process 
to identify healthy food and beverages in remote store 
POS systems, as applied in the discount card study [26], 
were explored via consultation with stakeholders, and by 
comparing product classification with the Thumbs Rat-
ing system. This mixed method approach demonstrated 
that whilst the expert-informed process was successfully 
implemented to identify healthier food and beverages 
in remote store POS systems, it was not an entirely fea-
sible process. Enablers, barriers and general feedback on 
the process largely corresponded to individual roles and 
tasks in the process, with product classification, monitor-
ing of the discount offer list and addition of new eligible 
products posing challenges, while the discount applica-
tion process was relatively straightforward. The main 
issues identified were the time and human resourcing 
required, and the potential for error in manual product 
classification.

Substantial alignment between classification of prod-
ucts via the expert-informed process applied in the dis-
count card study and the Thumbs Rating system indicates 
good convergent validity, with the small proportion of 
misalignment largely explained by the differences in cri-
teria underpinning the two systems, rather than error in 
classification. That is, the expert-informed process was 
a food-based system which selected the healthier ver-
sions of core foods as eligible, while the Thumbs Rating 
system is a food-based system that classifies products 
based on their individual nutrient profile. The major-
ity of misaligned products were in the ‘other’ food and 

beverages category, such as ready-to-eat meals and some 
fruit juices. This finding is unsurprising as the expert-
informed process included only frozen and tinned meals 
containing vegetables for discounting and selected only 
water and plain milk as eligible beverages. Similar out-
comes were identified for the ‘dairy’ and ‘breads and cere-
als’ category. While trade-offs such as this are important 
to consider in determining acceptability of any alterna-
tive classification process, it should be interpreted in con-
text of this group of misaligned products constituting a 
very small percentage of the total products assessed for 
eligibility.

Also, important to consider is the level of manual clas-
sification that would be required in addition to use of the 
Thumbs Rating system if this system was employed for 
classification. Of the 11,537 food products on the mas-
ter list, 15% (n = 1767) were not packaged products and 
therefore not in the FoodSwitch database (which includes 
packages products only), and 25% (n = 2914) were pack-
aged products that were either not in the FoodSwitch 
database or did not having a Thumbs Rating. The latter 
is explained by some product types being excluded from 
the HSR system, or insufficient product information in 
the FoodSwitch database for a HSR to be calculated [18]. 
This means around one-third of food products would 
need to be classified manually, or by alternative means. 
However, it should be considered that many non-pack-
aged products, such as fresh fruit and vegetables, are easy 
to classify manually by whole category and would not 
need to be classified at an individual product level. The 
time involved in manually classifying products should 
also be considered in this trade-off. Regular updating of 
the GTA product database, ensuring products available 
in remote stores are included, would help to increase the 
percentage of products that return a Thumbs Rating.

Effective and feasible classification systems are needed 
to support the implementation of health-related food 
retail interventions to achieve public health outcomes. 
In public health research, practice and policy, where 
resourcing is limited, time and labour efficiency is 
important in the design of any food retail intervention. 

Table 2  Breakdown of misaligned products by product type according to the expert-informed process categories
Category Total misaligned products, n 

(%)
No. of products ineligible by the expert-
informed process and eligible by Thumbs 
Rating, n (%)

No. of products eligible 
by the expert-informed 
process and ineligible 
by Thumbs Rating, n (%)

Other 360 (42) 346 (96) 14 (4)
Dairy 181 (21) 74 (41) 107 (59)
Breads and cereals 127 (15) 102 (80) 25 (20)
Meat 64 (7) 44 (64) 20 (31)
Fruit 62 (7) 29 (47) 33 (53)
Vegetables and legumes 47 (5) 37 (79) 10 (21)
Fats 26 (3) 4 (15) 22 (85)
Total 867 636 231
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So, while utilising the expert-informed process or the 
Thumbs Rating system would achieve a similar outcome 
in terms of product classification, the application of a 
manual process such as the expert-informed process in 
a real-world setting or large-scale public health interven-
tion is not feasible.

Strengths and limitations
A strength of the feasibility assessment was having stake-
holders involved in all stages of the expert-informed pro-
cess participate in interviews, including both project and 
store team members. This allowed for an understanding 
of the implementation, practicality and acceptability of 
each stage of the process, from varying perspectives, to 
inform feasibility of the process as a whole. Having a large 
data set of products included in the validity assessment, 
generated from remote stores across different regions, 
suggests that it is likely that the products assessed are 
representative of products available in remote commu-
nity stores more broadly, making the findings from this 
study applicable to other remote stores. While the quali-
tative and quantitative methods were designed to address 
separate components of the research question, the find-
ings were integrated and ultimately the validity assess-
ment results were able to inform and lend insight into 
some of the findings of the feasibility assessment.

A limitation of this work is that there is no established 
gold standard classification system for identifying healthy 
food and beverages in remote food retail POS systems, 
and hence the Thumbs Rating system was used as a 
proxy gold standard. Additionally, the two systems being 
compared are underpinned by different logic. While 
both systems are ultimately food-based systems that are 
underpinned by nutrient-based profiling or modelling, 
the expert-informed process applied these criteria to 
whole food and beverage products, rather than the food-
based with nutrient profiling of products as the Thumbs 
Rating system does.

Conclusion
The expert-informed process used to identify healthy 
food and beverages in remote food retail POS systems, 
applied in the discount card study, was overall suc-
cessfully implemented, many aspects were considered 
practical, and it was largely perceived to be appropri-
ate. However, the process in its entirety was not entirely 
acceptable to all stakeholders. In particular the process 
to classify food and beverages available in remote food 
retail stores, via a manual process, was labour-intensive 
and considered unsustainable. The classification process 
was thought to be potentially error prone, and though 
this was not observed in the validity assessment, utilis-
ing such a manual system presents risk of human error. 
Recommendations made by stakeholders included 

investigating an automated way to classify products and 
to monitor eligible product lists in POS systems.

A high level of alignment between the expert-informed 
process and Thumbs Rating classification of products 
indicates that (1) the expert-informed process is a valid 
process to classify the healthiness of products when 
compared with the existing Thumbs Rating system and 
(2) using the Thumbs Rating system to classify healthy 
food and beverages in remote food retail stores would 
achieve similar outcomes to the expert-informed process 
in regard to product classification. Based on the find-
ings of both the feasibility assessment, conducted with 
stakeholders, and the validity assessment, the Thumbs 
Rating system should be considered for future research 
strategies in remote food retail settings, where a means 
of classifying the healthiness of products in POS systems 
is required. In practice, a classification system embedded 
within POS systems could support store policy, where 
requirements target healthy or unhealthy foods, and store 
practice such as promotional or merchandising strate-
gies, and monitoring. Where outcomes are being sought 
which rely on specific criteria, like that in the discount 
card study, the Thumbs Rating system could be applied as 
the primary means of classification with additional filters 
or criteria overlaid to meet these specific aims.

Abbreviations
GTA	� Good Tucker App
HSR	� Health Star Rating
POS	� Point-of-sale

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​9​-​0​2​5​-​2​2​1​1​6​-​5.

Supplementary Material 1

Acknowledgements
The authors wish to acknowledge and thank the participants who have 
contributed to this study. We would also like to thank The George Institute for 
Global Health for their support on the study in running the product matching 
to the FoodSwitch database.

Author contributions
EC, MF, EMc and JB conceptualised the study, formulated the research 
question, and designed the study and methodology. EC conducted the data 
collection, analysed the data, interpreted the findings, and wrote and revised 
the original manuscript. EMc and JB assisted with data analysis. EMc, JB and 
MF assisted with data interpretation, and provided critical input into writing of 
the manuscript. All authors approved the final manuscript.

Funding
This project is funded by a National Health and Medical Research Council 
(NHMRC) Targeted Research Grant (1179848). EMc is supported by the 
National Health and Medical Research Council (NHMRC) funded Centre 
of Research Excellence in Food Retail Environments for Health (RE-FRESH) 
[APP1152968]. JB is supported by an NHMRC Investigator Grant [#2017170]. 
MF is supported by an NHMRC Investigator Grant [#2034809]. The contents 
of the published material are solely the responsibility of the Administering 
Institution, a Participating Institution or individual authors and do not reflect 
the views of NHMRC.

https://doi.org/10.1186/s12889-025-22116-5
https://doi.org/10.1186/s12889-025-22116-5


Page 10 of 10Chan et al. BMC Public Health          (2025) 25:909 

Data availability
The datasets generated and/or analysed during the current study are not 
publicly available in line with ethics approval for this context specific data but 
are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This research was conducted with the approval of the Central Australian 
Human Research Ethics Committee (CA-20-3701) and The University of 
Queensland Human Research Ethics Committee (2020/HE000636). All 
participants were provided with a Participant Information Sheet and provided 
informed verbal consent to participate in the research project. This study was 
conducted according to the guidelines of the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Menzies School of Health Research, Charles Darwin University, Darwin, 
Australia
2School of Public Health, The University of Queensland, Brisbane, Australia
3Department of Nutrition, Dietetics and Food, Monash University, 
Melbourne, Australia

Received: 2 January 2025 / Accepted: 26 February 2025

References
1.	 Glanz K, Sallis JF, Saelens BE, Frank LD. Healthy nutrition environments: con-

cepts and measures. Am J Health Promot. 2005;19(5):330–3.
2.	 Blake MR, Sacks G, Zorbas C, Marshall J, Orellana L, Brown AK, et al. The ‘eat 

well @ IGA’ healthy supermarket randomised controlled trial: process evalua-
tion. Int J Behav Nutr Phys Act. 2021;18(1):36.

3.	 Cameron AJ, Charlton E, Ngan WW, Sacks G. A systematic review of the 
effectiveness of supermarket-based interventions involving product, promo-
tion, or place on the healthiness of consumer purchases. Curr Nutr Rep. 
2016;5(3):129–38.

4.	 Chan J, McMahon E, Brimblecombe J. Point-of-sale nutrition information 
interventions in food retail stores to promote healthier food purchase and 
intake: A systematic review. Obes Rev. 2021.

5.	 An R. Effectiveness of subsidies in promoting healthy food purchases 
and consumption: a review of field experiments. Public Health Nutr. 
2013;16(7):1215–28.

6.	 Ball K, McNaughton SA, Le HN, Gold L, Mhurchu CN, Abbott G, et al. Influence 
of price discounts and skill-building strategies on purchase and consumption 
of healthy food and beverages: outcomes of the supermarket healthy eating 
for life randomized controlled trial. Am J Clin Nutr. 2015;21(4):266.

7.	 Eyles H, Mhurchu CN, Nghiem N, Blakely T. Food pricing strategies, popula-
tion diets, and non-communicable disease: a systematic review of simulation 
studies. PLoS Med. 2012;9(12).

8.	 Ni Mhurchu C, Blakely T, Jiang Y, Eyles HC, Rodgers A. Effects of price 
discounts and tailored nutrition education on supermarket purchases: a 
randomized controlled trial. Am J Clin Nutr. 2010;91(3):736–47.

9.	 Waterlander WE, de Boer MR, Schuit AJ, Seidell JC, Steenhuis IH. Price dis-
counts significantly enhance fruit and vegetable purchases when combined 
with nutrition education: a randomized controlled supermarket trial. Am J 
Clin Nutr. 2013;97(4):886–95.

10.	 House of Representatives Aboriginal and Torres Strait Islander Affairs Com-
mittee. Everybody’s Business: Remote Aboriginal and Torres Strait Commu-
nity Stores. Canberra; 2009.

11.	 Wycherley T, Ferguson M, O’Dea K, McMahon E, Liberato S, Brimblecombe 
J. Store turnover as a predictor of food and beverage provider turnover and 
associated dietary intake estimates in very remote Indigenous communities. 
Aust N Z J Public Health. 2016;40(6):569–71.

12.	 Ferguson M, O’Dea K, Altman J, Moodie M, Brimblecombe J. Health-promot-
ing food pricing policies and decision-making in very remote aboriginal and 
Torres Strait Islander community stores in Australia. Int J Environ Res Public 
Health. 2018;15(12).

13.	 Gwynn J, Sim K, Searle T, Senior A, Lee A, Brimblecombe J. Effect of nutri-
tion interventions on diet-related and health outcomes of aboriginal 
and Torres Strait Islander Australians: a systematic review. BMJ Open. 
2019;9(4):e025291–e.

14.	 Brimblecombe J, McMahon E, Ferguson M, De Silva K, Peeters A, Miles E et al. 
Effect of restricted retail merchandising of discretionary food and beverages 
on population diet:a pragmatic randomised controlled trial. Lancet Planet 
Health. 2020.

15.	 Lee A, Rainow S, Tregenza J, Tregenza L, Balmer L, Bryce S, et al. Nutrition in 
remote aboriginal communities: lessons from Mai Wiru and the Anangu Pit-
jantjatjara Yankunytjatjara lands. Aust N Z J Public Health. 2016;40(S1):S81–8.

16.	 Butler R, Tapsell L, Lyons-Wall P. Trends in purchasing patterns of sugar-
sweetened water-based beverages in a remote aboriginal community store 
following the implementation of a community-developed store nutrition 
policy. Nutr Diet. 2011;68(2):115–9.

17.	 Brimblecombe J, Ferguson M, Chatfield MD, Liberato SC, Gunther A, Ball K, 
et al. Effect of a price discount and consumer education strategy on food 
and beverage purchases in remote Indigenous Australia: a stepped-wedge 
randomised controlled trial. Lancet Public Health. 2017;2(2):e82–95.

18.	 Commonwealth of Australia. Health Star Rating System [Internet]. Canberra. 
Commonwealth of Australia; 2014 [cited 2022 Nov 1]. Available from: ​h​t​t​p​​:​/​/​​h​
e​a​l​​t​h​​s​t​a​​r​r​a​​t​i​n​g​​.​g​​o​v​.​a​u

19.	 Monteiro CA, Cannon G, Lawrence M, Costa Louzada ML, Machado P. P. 
Ultra-processed foods, diet quality, and health using the NOVA classification 
system. Rome 2019.

20.	 National Health and Medical Research Council. Australian Dietary Guidelines: 
Providing The Scientific Evidence For Healthier Australian Diets. Canberra; 
2013.

21.	 Uncle Jimmy Thumbs Up!. Good Tucker App [Internet]. New South Wales. 
Thumbs Up Limited; 2015 [cited 2023 Jul 1]. Available from: ​h​t​t​p​​s​:​/​​/​t​h​u​​m​b​​s​u​
p​​.​o​r​​g​.​a​u​​/​g​​o​o​d​-​t​u​c​k​e​r​-​a​p​p​/

22.	 Australian Bureau of Statistics. Australian Health Survey: Users’ Guide, 2011-
13: Discretionary Foods [Internet]. Canberra. Australian Bureau of Statistics; 
2014 [cited 2022 Nov 1]. Available from: ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​​a​b​​s​​.​g​​o​​v​.​​a​​u​/​​a​u​s​​s​t​​a​​t​s​/​​a​​b​​s​
@​​​.​n​s​f​​/​L​o​​​o​k​​u​p​​​/​4​​3​​6​​3​.​​0​.​​5​5​.​0​0​1​C​h​a​p​t​e​r​6​5​​0​6​2​0​1​1​-​1​3

23.	 Henryks J, Brimblecombe J, Bidstrup G. Supporting healthier food choices in 
remote Indigenous communities: developing a food choice app. J Food Prod 
Mark. 2017;23(6):609–20.

24.	 Chan J, McMahon E, Wycherley T, Howes K, Bidstrup G, Brimblecombe J. 
Validation of the thumbs food classification system as a tool to accurately 
identify the healthiness of foods. Br J Nutr. 2022.

25.	 Creswell J, Creswell J. Research design: qualitative, quantitative, and mixed 
methods approaches. Fifth ed: SAGE; 2017.

26.	 Ferguson M, Tonkin E, Brimblecombe J, Lee A, Fredericks B, Cullerton K et 
al. Communities setting the direction for their right to nutritious, affordable 
food: co-design of the remote food security project in Australian Indigenous 
communities. Int J Environ Res Public Health. 2023;20(4).

27.	 National Health and Medical Research Council. Infant feeding guidelines. 
Canberra: National Health and Medical Research Council; 2013.

28.	 National Health and Medical Research Council. Aboriginal and Torres Strait 
Islander guide to healthy eating. Canberra: National Health and Medical 
Research Council; 2015.

29.	 Tonkin E, Kennedy D, Golley R, Byrne R, Rohit A, Kearns T et al. The relative 
validity of the menzies remote Short-Item dietary assessment tool (MRSDAT) 
in aboriginal Australian children aged 6–36 months. Nutrients. 2018;10(5).

30.	 Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al. 
How we design feasibility studies. Am J Prev Med. 2009;36(5):452–7.

31.	 Clarke V, Braun V. Using thematic analysis in psychology. Qual Res Psychol. 
2015;3(2):77–101.

32.	 McHugh ML. Interrater reliability: the kappa statistic. Biochem Med (Zagreb). 
2012;22(3):276–82.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

http://healthstarrating.gov.au
http://healthstarrating.gov.au
https://thumbsup.org.au/good-tucker-app/
https://thumbsup.org.au/good-tucker-app/
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4363.0.55.001Chapter65062011-13
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4363.0.55.001Chapter65062011-13

	﻿Identifying healthy food and beverages in food retail store point-of-sale systems: a feasibility and validity study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Ethics
	﻿Research context
	﻿The discount card study
	﻿Stakeholders involved in the ‘expert-informed process’
	﻿Expert-informed process


	﻿Development of discount eligibility criteria
	﻿Community consultation
	﻿Identifying available products
	﻿Product classification
	﻿Discount application
	﻿Monitoring of discount offer lists
	﻿Addition of new eligible products
	﻿Feasibility assessment
	﻿Participants
	﻿Data collection
	﻿Data analysis

	﻿Validity assessment


