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ABSTRACT
Background  On average, Australian adults consume 
3500 mg sodium per day, almost twice the recommended 
maximum level of intake. The Australian government 
through the Healthy Food Partnership initiative has 
developed a voluntary reformulation programme with 
sodium targets for 27 food categories. We estimated 
the potential impact of this programme on household 
sodium purchases (mg/day per capita) and examined 
potential differences by income level. We also modelled 
and compared the effects of applying the existing UK 
reformulation programme targets in Australia.
Methods  This study used 1 year of grocery purchase 
data (2018) from a nationally representative consumer 
panel of Australian households (Nielsen Homescan) that 
was linked with a packaged food and beverage database 
(FoodSwitch) that contains product-specific sodium 
information. Potential reductions in per capita sodium 
purchases were calculated and differences across income 
level were assessed by analysis of variance. All analyses 
were modelled to the Australian population in 2018.
Results  A total of 7188 households were included 
in the analyses. The Healthy Food Partnership targets 
covered 4307/26 728 (16.1%) unique products, which 
represented 22.3% of all packaged foods purchased 
by Australian households in 2018. Under the scenario 
that food manufacturers complied completely with the 
targets, sodium purchases will be reduced by 50 mg/
day per capita, equivalent to 3.5% of sodium currently 
purchased from packaged foods. Reductions will be 
greater in low-income households compared with high-
income households (mean difference −7 mg/day, 95% CI 
−4 to −11 mg/day, p<0.001). If Australia had adopted the 
UK sodium targets, this would have covered 9927 unique 
products, resulting in a reduction in per capita sodium 
purchases by 110 mg/day.
Conclusion  The Healthy Food Partnership reformulation 
programme is estimated to result in a very small reduction 
to sodium purchases. There are opportunities to improve 
the programme considerably through greater coverage and 
more stringent targets.

INTRODUCTION
High dietary sodium intake is a key contrib-
utor to hypertension globally, which is a major 
cause of cardiovascular disease (CVD) 1 and 

chronic kidney disease.2 The WHO recog-
nises the importance of reducing population 
sodium consumption and has set a target to 
reduce population sodium intake by 30%,3 
to ≤2 g/day per person by 2025.4 Despite this, 
mean population sodium intakes in most 
countries continue to exceed these recom-
mended levels.5 In Australia, the estimated 
daily sodium intake is approximately 4 g/day 
(10 g/day salt) in men and 2.9 g/day (7.5 g/
day salt) in women.6 In 2018, 26% of deaths 
were attributed to CVD, making it a leading 
cause of death and disability in Australia.7 8

Sodium reformulation targets for pack-
aged, processed foods have been identified 
as a priority action area for reducing popu-
lation sodium intake.9–11 In response to this, 
a growing number of governments around 
the world have introduced voluntary and 
mandatory sodium reformulation targets for 
packaged foods.12 The UK has one of the best-
known sodium reformulation programmes, 

Summary box

What is already known?
►► Most Australian’s exceed recommended sodium 
intake levels, contributing to hypertension and car-
diovascular disease. The Australian government 
through the Healthy Food Partnership has released 
voluntary sodium targets for packaged foods.

What are the new findings?
►► Assuming food companies complied completely with 
the targets, sodium purchases will be reduced by 
50 mg/day per capita, with greater reductions for the 
lowest income households. Adopting the UK sodium 
targets would increase the reduction to 110 mg/day.

What do the new findings imply?
►► Our findings suggest that the sodium targets devel-
oped by the Healthy Food Partnership will not mean-
ingfully reduce sodium purchases. More stringent 
targets across a broader range of foods are required 
to achieve a greater impact on the population.
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which was originally developed in 2006.13 To date, four 
sets of voluntary targets have been published (2006, 2009, 
2011 and 2014) and each set of targets has been designed 
to drive gradual stepwise reductions in the sodium content 
of foods. To date, these targets have contributed to an 
estimated 15% reduction in population sodium intakes.14

In 2015, the Australian federal government released the 
Healthy Food Partnership, a public–private partnership 
between the government, the public health sector and the 
food industry with the aim of working collaboratively to 
improve the dietary habits of the population.15–17 As part 
of this initiative, a voluntary reformulation programme 
was developed which aimed to ‘establish priorities for food 
reformulation which may help consumers achieve dietary 
patterns that are consistent with the Australian Dietary 
Guidelines and protect and promote good health’.16 In 
2020, after 5 years of planning and development, the 
Healthy Food Partnership released sodium targets for 
27 food categories which ranged from 270 mg/100 g for 
plain corn, rice and other cakes to 1270 mg/100 g for 
processed cheese (online supplemental table 1).15 16

Given the potential benefits of sodium reformulation 
to reduce hypertension and CVD,10 18 it is vital to objec-
tively assess the likely reach and impact of sodium targets. 
In Australia, the Healthy Food Partnership has previously 
modelled an 8.7% reduction in potential sodium intakes 
assuming full adherence to the targets.16 However, this 
modelling has acknowledged limitations—in partic-
ular reliance on dietary survey data collected ~10 years 
ago and lack of sales data to account for market share 
of products.16 Since population dietary habits and avail-
ability of packaged foods in the food supply are constantly 
evolving, it is crucial to conduct modelling using more 
up-to-date data to estimate the potential impact of the 
Healthy Food Partnership reformulation programme. 
Furthermore, no prior research has assessed the potential 
impact of the reformulation targets at the food category 
or food manufacturer level in Australia. Such data may 
help to inform both government and food manufacturers 
as to where the greatest reductions in sodium might be 
able to be achieved. Moreover, if potential reductions 
appear to be skewed toward particular food categories 
and food companies, this may encourage the government 
to consider prioritising efforts toward sectors of the food 
supply with the greatest potential for impact.

Within this context, the primary aim of this study was to 
estimate the impact of the Australian sodium reformula-
tion targets on Australian household sodium purchases, 
as a proxy for sodium intake. We examined the potential 
impact overall and for households with different income 
levels, since prior literature suggests lower income is 
associated with higher sodium consumption.19–22 As 
secondary analyses, we compared the potential differ-
ences in sodium reduction against the UK targets to gain 
insight into how the Australian targets compare against 
these well-established targets with proven success in 
reducing sodium in the food supply.14 In addition, we 
modelled the expected reduction in household sodium 

purchases at both the food category and food company 
level to estimate where the greatest reductions in sodium 
purchases can be achieved.

METHODS
For this study, we chose 2018 as the year to conduct our 
analysis because it is prior to 2020 (ie, provides a ‘base-
line’ before reformulation efforts begin in Australia) 
and is the year in which we have access to the Nielsen 
Homescan dataset.

Patient and public involvement
As this study used secondary data sources, no patients 
or members of the public were involved in the design 
or recruitment of the study, or the dissemination of the 
study findings.

Study population and food purchase data
We used observational panel data from the Nielsen 
Homescan Consumer Panel for household-level food 
and beverage purchases over a 12-month period (January 
2018–December 2018) in Australia. This is a dataset 
from a nationally representative cohort of approximately 
10 000 Australian households that continuously captures 
information on grocery purchases, including non-food 
purchases, throughout the year. New households are 
recruited to replace those who drop out to ensure the 
panel remains broadly representative of the sociodemo-
graphic and geographical characteristics of the Australian 
population. The Homescan dataset is used frequently by 
researchers to examine food and beverage purchasing 
habits as a proxy for consumption.23–25

The Homescan dataset includes information on socio-
demographic and economic characteristics of the house-
holds, including ethnicity and education level of the head 
of the household (main contact), household income and 
lifestage, and the age and sex of all individuals in the 
household. Participating households are given electronic 
barcode scanners that are used to scan the barcodes of 
all packaged foods and beverages brought into the home 
from all retail outlets including supermarkets, grocers, 
convenience stores and pharmacies. To capture regular 
shopping habits throughout the year and to account for 
products that are purchased infrequently, we used year-
level purchase data by summing all purchases of foods 
and beverages made during the 2018 calendar year.

Household eligibility criteria were largely based on 
the standard criteria provided by Nielsen. Households 
were excluded if: (1) they were not on the panel for the 
entire 52-week period; (2) they did not report purchase 
data for at least 50% of the weeks; (3) they were missing 
any demographic information and (4) Nielsen thresh-
olds for expenditure were not met (≥$A5 a week on all 
purchases). To account for households possibly under-
reporting purchase information for foods and beverages, 
we further excluded households with the lowest annual 
food and beverage expenditure (<2.5th percentile defined 
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separately for single-member households and multi-
member households) (online supplemental figure 1). 
Nielsen provided sample weights for the included house-
holds so estimates could be projected to be representative 
of purchasing habits of the Australian population.

Nutrition information
To determine the specific sodium content of a product at 
the time of purchase, each barcoded packaged product 
within the Homescan dataset was linked with its corre-
sponding nutrition information panel (NIP). This was 
performed using the 2018 FoodSwitch annual database.26 
The FoodSwitch annual database contains nutrient 

information obtained directly from the NIP of all pack-
aged food and beverage products available for sale from 
five large supermarket retailers in Sydney, Australia 
(Woolworths, Coles, Aldi, IGA and Harris Farm). Data 
were collected by trained personnel during the months of 
August–November in 2018. For each product, the product 
name, package size (g) and nutrient content per 100 g 
or mL and per serve were recorded. Using the categori-
sation system developed by the Global Food Monitoring 
Group, foods and beverages in FoodSwitch were classified 
into a hierarchical category tree to allow for comparison 
of nutritionally similar foods.27–29

Table 1  Modelled impact of the Australian sodium reformulation programme

Food category* Subcategory
Number of unique 
products affected

Products meeting 
target (%)†

Current contribution to 
sodium purchases (mg/
day per capita)†

All categories 
combined

All categories combined 4307 47 443

Bread Leavened breads 429 35 95

Flat breads 171 41 15

Cheese Cheddar style cheeses 245 71 57

Processed cheeses 66 57 18

Crumbed and battered 
proteins

Meat and poultry 174 40 17

Seafood 140 37 8

Gravies and sauces Gravies and finishing sauces 95 33 4

Pesto 24 22 *

Asian style sauces 94 65 4

Other savoury sauces 398 60 17

Pizza Pizza 122 48 12

Processed meat Ham 71 46 11

Bacon 93 7 28

Processed deli meat 52 9 6

Frankfurts and saveloys 29 6 7

Sausages Sausages 97 17 27

Savoury biscuits Plain savoury crackers and 
biscuits

157 66 17

Plain corn, rice and other cakes 23 93 0

Flavoured biscuits, crackers 
and corn cakes

274 60 17

Savoury pastries Dry pastries 42 32 4

Wet pastries 179 40 16

Savoury snacks Potato snacks 170 41 15

Salt and vinegar snacks 25 68 4

Extruded and pelleted snacks 242 23 16

Vegetable, grain and other 
snacks

82 44 2

Soups Soups 365 62 12

Sweet bakery Cakes, muffins and slices 448 66 13

*Food categories and subcategories listed are those that are targeted as part of the Australian sodium reformulation programme.
†Results are sales-weighted and projected to the Australian population using sample weights provided by Nielsen.
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Matching products across databases
Packaged food and beverage products in the Nielsen 
dataset were linked with their corresponding NIP data 
from FoodSwitch to obtain the sodium content at the 
time of purchase. Initial matching of Nielsen Homescan 
to FoodSwitch was carried out using the unique barcode 
associated with each product. A total of 22 721 products 
were matched, which accounted for 83% of the quantity 
of product units purchased by the households. To further 
improve the coverage of products purchased by eligible 
households, we applied a series of additional matching 
steps using previously described methods.30 This included 
linking products across databases by (1) product name, 
(2) product name following removal of nutritionally irrel-
evant descriptors, for example, grated, sliced, shredded 
and (3) applying sodium values to single ingredient foods 
such as honey, eggs and oils, using the category mean 
from FoodSwitch. Using these methods, the number of 
all unique products in the Nielsen Homescan database 
that matched to FoodSwitch was 26 728, representing 
89% of the quantity of all units purchased by the house-
holds in 2018. Non-matched products were excluded 
from the analysis. Non-match rates were similar across 
food categories.

Modelled sodium reduction scenarios
The first step in our modelling analyses was to map the 27 
food categories targeted as part of the Healthy Food Part-
nership to the FoodSwitch dataset to identify products 

that fell within each of the targeted categories. This also 
allowed us to identify the proportion (%) of products 
purchased by Australian households in 2018 that already 
met the targets, as a way of understanding the scope of 
the reformulation programme.

Next, we modelled the potential reductions to Austra-
lian household sodium purchases. Current levels of 
household sodium purchases were compared with a 
‘best-case’ scenario whereby all foods in a targeted cate-
gory were reformulated to meet the targets.15 Foods with 
a sodium content at or below the target retained their 
existing sodium content, and foods with sodium content 
above the target had the sodium content hypothetically 
reformulated to the category-specific sodium target. 
For example, in the pizza category where the target is 
450 mg/100 g, if a product had a current sodium content 
of 550 mg/100 g, then we assumed it would be reformu-
lated to 450 mg/100 g. Conversely, if a pizza had a sodium 
level of 300 mg/100 g, then we assumed its sodium 
content would remain the same. To date, there are few 
studies that have examined the impact of reformulation 
on food choices and purchasing behaviours.10 31 There-
fore, we were unable to account for any potential effects of 
reformulation on food purchase behaviour in our model-
ling scenario; hence, we assumed that food purchasing 
habits would not be affected (ie, baseline packaged food 
purchases would remain unchanged).

The same approach was then applied to model the 
potential impact of the UK salt reduction programme in 
the Australian context,13 that is, full adoption of the 76 
targets, some of which overlap with the food categories 
covered by the Australian programme (online supple-
mental table 2). The current UK targets were introduced 
in 2014 to extend previous targets set in 2006, 2009 and 
2011.13 32

Food company classification
Food companies were categorised using Nielsen classi-
fications, which map at the ‘highest level’ parent food 
company. This is done by mapping the ownership of 
subsidiary companies (ie, brands) by parent companies 
using internet searches, internal consistency checks and 
direct contact with food companies. For the purpose 
of this study, we distinguished the food companies into 
‘manufacturers’ and ‘retailers’. Manufacturers were 
classified as national and international food companies 
that manufacture and distribute items (also known as 
‘branded products’) for general trade, whereas retailers 
were classified as supermarket retailers that sell their own 
‘private-label’ products (also known as ‘own brand’ or 
‘generic’) exclusively in their own stores.33

Statistical analysis
All statistical analyses were performed using Stata V.16.0 
(StataCorp). A p value of <0.05 was considered statisti-
cally significant.

We calculated current sodium purchases per capita, that 
is, the amount of sodium in milligrams (mg) purchased 

Table 2  Modelled impact of the Australian reformulation 
sodium programme on changes in total sodium purchases 
(mg/day per capita), by income level

Income 
level**

Mean sodium purchases (mg/day per 
capita)†

Current
Australian 
targets applied

Mean difference 
(targets 
applied−current)

Low 491 437 −54

Middle 437 388 −50

High 409 362 −47

All groups 443 393 −50

*The OECD-modified equivalence scale was applied to calculate 
equivalised household income (adjusting for household size 
and age of household members).34 35 Three income groups (low, 
middle and high) were then generated by splitting households 
into three groups of approximately equal numbers. The three 
household income groups (low: <$A28 667 per year, middle: $A28 
846–52 778 per year and high: >$A53 125 per year) had mean 
incomes that were comparable to equivalised incomes for the 
Australian population in 2016 (low income: ≤30th percentile ≤$A33 
020; middle-income: 30–60th percentile: $A33 021–51 324, high-
income: >60th percentile ≥$A51 325).54

†SE for sodium purchases (mg/day per capita) not displayed as 
SE ≤0.1 for each mean value. Low income households purchased 
significantly higher sodium per capita in 2018 compared with 
middle-income households (mean difference, −54 mg/day, 95% CI 
−74 to −34 mg/day, p<0.001) and high-income households 
(−82 mg/day, 95% CI −102 to −62 mg/day, p<0.001).

https://dx.doi.org/10.1136/bmjnph-2020-000173
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daily per person, by dividing total household sodium 
purchases per year, by 365 days, and by the number of 
individuals within the household. We also calculated 
sodium purchases per capita with reformulation targets 
applied to assess how much sodium Australians would 
acquire each day after adoption of the targets. Using the 
prereformulation and postreformulation purchases, we 
calculated the change in mean sodium purchases per 
capita as the difference between the two.

We also explored changes to mean sodium purchases 
per capita by household income level. Households were 
categorised into three income groups (low, middle or 
high income) of approximately equal numbers based on 
gross equivalised income.34 35 This equated to <$A28 667 
per year for low-income households, $A28 846–52 778 per 
year for middle-income households and >$A53 125 per 
year for high-income households. Differences in reduc-
tions to per capita sodium purchases were assessed using 
1-factor analysis of variance test with post-hoc tests.

We also compared potential differences in reduc-
tions to sodium purchases (mg/day per capita) between 
the Australian reformulation programme and the UK 
programme. This was calculated and compared for (1) 
products with an Australian or UK target, (2) products 
with both an Australian and UK target, (3) products with 
an Australian target only and (4) products with a UK 
target only.

Lastly, we calculated potential reductions in sodium 
purchases per capita (mg) per day coming from each 
of the food categories with a sodium target and for each 
of the top 10 food companies that contributed to total 
sodium purchases across all packaged foods and bever-
ages in 2018. Descriptive data are presented across each 
food category and for each of the 10 companies, with the 
remainder of the companies grouped as ‘other’.

All analyses and outcomes were modelled to the Austra-
lian population in 2018 to ensure our data accurately 
represents household purchasing habits in the Australian 
population, using sample weights provided by Nielsen. 
The sample weights were based on Australian census 
data pertaining to household size, location, lifestage and 
income.36

RESULTS
Household characteristics
Of the 11 056 households in the Nielsen Homescan panel 
in 2018, 3868 were excluded for not meeting eligibility 
criteria, leaving 7188 households for our analyses. The 
main shopper in the household predominately consisted 
of women (68%). Most households consisted of persons 
living in one or two-person households (57%), which 
closely aligned with the 2016 census data (58%).36 The 
most common family composition was older families with 
children aged 11–17 years old (41%) and older singles 
and couples (all adults >45 years) (24%). One-third of 
households were from New South Wales (33%) followed 
by Victoria (25%) and Queensland (20%), similar to 

the household location characteristics of the Australian 
population.36

Overall impact of the Australian targets on per capita sodium 
purchases
The Healthy Food Partnership sodium reformulation 
targets applied to 4307 unique products, which accounted 
for 16.1% of all unique packaged food products. This 
represented 22.3% of all packaged foods and beverages 
purchased by Australian households in 2018 (table  1). 
In 2018, almost half of all these products (47%) met the 
targets, which ranged from 6% for frankfurts and saveloys 
to 93% for plain corn, rice and other cakes. Overall, the 
total sodium acquired from these targeted food catego-
ries was 443±0.1 mg/day per capita, representing 30.7% 
of all sodium purchased from packaged foods and bever-
ages in 2018 (1443±0.3 mg/day per capita). This was 
predominately attributed to purchases of leavened breads 
(95 mg/day per capita), cheddar style cheeses (57 mg/day 
per capita), bacon (28 mg/day per capita) and sausages 
(27 mg/day per capita) (table 1).

It was estimated that if food companies were to reformu-
late all existing products to the meet the sodium targets 
this would reduce mean sodium purchases by 50 mg/day 
per capita, representing an 11.3% reduction in sodium 
purchases from these 27 food categories (n=4307 foods) 
and a 3.5% reduction in sodium purchases from all pack-
aged foods and beverages (n=26 728). It was also estimated 
that the targets would result in a 15% greater reduction 
in per capita sodium purchases for low-income house-
holds compared with high-income households (−7 mg/
day, 95% CI −4 to −11 mg/day, p<0.001) (table  2). This 
greater reduction in sodium purchases for low-income 
households compared with high-income households was 
attributable to a greater reduction in sodium across a 
broad range of food categories, rather than concentrated 
in specific categories.

Comparison of estimated impact of Australian and UK targets
The UK sodium reformulation programme would apply 
to twice as many products as the Australian programme, 
covering 9927 unique products and accounting for 45% 
of all packaged foods and beverages purchased in 2018. 
More than half of these products (62.0%) already met 
the UK targets. It was estimated that if food companies 
were to reformulate all existing products to the UK 
sodium targets, this would double the impact compared 
with the Australian targets resulting in a mean reduction 
of 110 mg/day per capita. This would represent an 8% 
reduction in total sodium across all packaged foods and 
beverage purchases.

To gain further insight into why the UK targets have 
greater potential to reduce household sodium purchases 
compared with Australia, we conducted additional anal-
yses assessing the scope (number of categories with a 
reformulation target) as well as extent of reformulation 
required (the level of sodium targets) across the two 
programmes. In terms of scope, most products targeted 
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within the Healthy Food Partnership reformulation 
programme were also targeted by the UK reformulation 
programme, except for bread and cake mixes (n=152 
unique products) (online supplemental table 3). The 
sodium content levels of the targets were largely compa-
rable across the two countries for most food categories 
(online supplemental table 3). This resulted in similar 
modelled reductions in mean sodium purchases across 
food categories included in both the Australian and UK 
programmes (figure  1). Compared with the Australian 
programme, the UK targets achieved a slightly greater 
(3 mg/day per capita) modelled reduction in sodium 
for the food categories included in both programmes 
(online supplemental table 3). The UK programme has 
also set targets for additional food categories that are not 
covered by the Healthy Food Partnership, such as canned 
vegetables and table sauces (online supplemental table 

4). Almost all of the additional sodium reduction (58 mg/
day per capita) come from these extra food categories 
included as part of the UK programme.

Impact of reformulation targets on sodium purchases by food 
category and by food company
Across the 27 food categories targeted as part of the 
Healthy Food Partnership sodium reformulation 
programme, the mean reductions were projected to be 
largest for sausages (7 mg/day per capita), flat breads 
(5 mg/day per capita), extruded and pelleted snacks 
(4 mg/day per capita) and leavened breads (4 mg/day 
per capita) (online supplemental table 5). For 21 of the 
27 food categories, mean reductions were estimated to be 
only 2 mg/day or less per capita.

In 2018, 323 food companies sold products that fell 
within the sodium reformulation target categories. 
Together, the top 10 companies contributed to 70% of all 
sodium purchased from these food categories (table 3). 
The three largest contributors to sodium purchases 
were grocery retailers, each contributing 13%–15% of 
all sodium purchased from these food categories. Across 
the top 10 companies, approximately 40% of all prod-
ucts purchased by Australian households in 2018 already 
met the sodium targets, although the compliance rates 
across companies varied widely, ranging from 10% to 
64% (table 3). It was estimated that with full adoption of 
the targets, 60% (30 mg/day per capita) of the potential 
reductions to sodium would be achieved by the top 10 
food companies.

DISCUSSION
The present study demonstrated that if all food compa-
nies were to reformulate their products to meet the 
Healthy Food Partnership sodium targets, this would 
reduce sodium purchases by 50 mg/day per capita, repre-
senting a 3.5% reduction in sodium purchases from pack-
aged foods. Assuming that Australian adults currently 
consume on average ~3500 mg of sodium per day,6 37 
then the change in sodium purchase will likely equate 
to only ~1.4% reduction in daily sodium consumption. 
Disappointingly, this suggests that in its present form, 
the reformulation programme is unlikely to deliver any 
meaningful reductions to sodium intake for the Austra-
lian population, despite a 5-year long process of planning 
and development.

Our modelling results suggest that one way for the 
Healthy Food Partnership to substantially enhance its 
impact on population sodium intake could be to simply 
adopt the existing UK reformulation targets. Such an 
approach should be relatively feasible, since the countries 
have comparable food supplies in terms of types of food 
available for sale and their nutritional quality38; and we 
demonstrated that reformulation targets could be readily 
mapped across countries. Moreover, this approach would 
have been hugely time-and-cost saving for the government 
and key stakeholders and would have started delivering 

Figure 1  Comparison of the modelled impact of the 
Australian reformulation programme versus the UK 
programme on potential reductions to mean sodium 
purchases (mg/day per capita), across specific food 
categories. Results are displayed for the products that 
share both an Australian and UK target across each of 
the 12 food categories targeted as part of the Australian 
reformulation programme (collapsed from 27 subcategories). 
Reductions across the 27 subcategories are displayed in 
online supplemental table 5. Overall, the UK reformulation 
programme achieved twice as much of a reduction in mean 
sodium purchases (50 mg/day vs 110 mg/day).

https://dx.doi.org/10.1136/bmjnph-2020-000173
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health benefits for consumers much sooner. However, it is 
important to note that even full adoption of these targets 
would still be insufficient in reducing sodium intakes to 
recommended levels (considering the Australian popula-
tion needs to reduce current average sodium intakes by 
approximately 40% to reach the suggested dietary target 
of 2000 mg39).

Our study found that mean sodium purchases from 
packaged foods and beverages (including table salt) 
equated to 1443 mg/day per capita. Assuming mean 
sodium intakes are ~3500 mg/day, this suggests that 
sodium from packaged foods accounts for 41% of 
sodium intakes. However, similar to dietary intake data, 
prior research suggests that sales data can underesti-
mate purchases by 10%–20%.40 41 Taking into account 
of such potential underestimation, this suggests that 
packaged foods and beverages could account for up to 
~50% of sodium intakes. Considering we have accounted 
for purchases of discretionary salt in our analyses, this 
suggests that the remaining ~50% of sodium is most likely 
to come from restaurants, take-away outlets and fresh 
food markets including bakeries, butchers, green grocers 
and local markets. This result generally aligns with results 
from a recent study in Australia which found that just over 
half (51%) of sodium in the diet is obtained from foods 
purchased from food stores (eg, grocery/supermarket/
convenience stores) followed by 28% from restaurants 
and take-away outlets and 9% from fresh food markets 
(with the remaining largely from water and freshly 

grown/caught food).42 Together, these findings highlight 
that while a national reformulation programme targeting 
packaged foods and beverages is undoubtedly important, 
there is also a strong need for additional initiatives that 
focus on other aspects of the food supply that contribute 
to sodium intakes, particularly takeaway foods. This 
strategy of regulation has already been adopted by the 
UK through the introduction of reformulation targets 
for the out-home-sector,13 followed soon by the US Food 
and Drug Administration who are currently developing 
sodium targets for restaurant foods.43

Considering sodium reductions have been achieved 
by a number of manufacturers worldwide in response to 
sodium targets (such as seen in the UK14) and the fact 
that technologies exist to meet the functional properties 
of sodium,44 it is technically feasible for manufacturers to 
reduce the sodium content of their product lines. A key 
element to the success of these voluntary targets is effec-
tive implementation—since poor compliance by food 
manufacturers will compound the already small levels 
of reductions achievable with the current Healthy Food 
Partnership targets. Prior literature suggests that media 
pressure, strong political engagement and monitoring of 
progress need to be present.14 32 Without such measures, 
there is little incentive for the food industry to comply 
with the targets, particularly if there is no consequence 
for non-compliance.45 Whether such accountability 
measures will be introduced in Australia are yet to be 
seen, however, they were largely absent in the Food and 

Table 3  Impact of the Australian sodium reformulation programme on purchases of sodium across the top 10 food 
companies that contribute most to sodium purchases

Company rank*
Unique number of 
products sold in 2018

Products already 
meeting target (%)

Mean sodium purchases (mg/day per capita)†

Current
Reformulated to 
meet targets‡

Difference (targets 
applied−current)

1 (Retailer) 475 38 68 60 −7

2 (Retailer) 403 48 61 54 −7

3 (Retailer) 389 64 59 56 −3

4 (Manufacturer) 123 41 30 28 −2

5 (Manufacturer) 85 10 22 21 −1

6 (Manufacturer) 66 49 21 18 −3

7 (Manufacturer) 143 48 17 14 −2

8 (Manufacturer) 55 35 12 11 −1

9 (Manufacturer) 139 38 11 9 −2

10 (Manufacturer) 42 19 10 9 −2

Others 2387 50 133 113 −20

*Rank=companies are ranked in order of their contribution to the total sodium purchased by Australian households in 2018, from highest 
to lowest. Results for the top 10 companies are shown separately, with the remaining 313 companies summed together to simplify data 
presentation. Retailers are defined as supermarket retailers that sell their own ‘private-label’ products (also known as ‘own brand’ ‘generic’) 
exclusively in their own stores, whereas manufacturers are classified as national and international food companies that manufacture and 
distribute items (also known as ‘branded products’) for general trade.
†SE for mean sodium purchases (mg/day per capita) not displayed as SE ≤0.1 for each mean value.
‡Reformulated to meet targets assumes purchase patterns remain similar over time. Foods with per 100 g sodium values at or below the 
target retained their sodium content, and foods with per 100 g sodium values above the target had the sodium content replaced with the 
sodium target. Conversely, if a product is already meeting the target, we assumed its sodium content will not change.
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Health Dialogue (the predecessor to the Healthy Food 
Partnership), which resulted in mixed levels of compli-
ance across food companies.45–49 If such voluntary efforts 
fail to result in action, other methods of implementation 
should be considered, such as mandatory targets, as seen 
in other countries such as South Africa and Argentina.12

One of likely reasons for the limited impact of the 
targets, as modelled in this study, is that almost 50% of 
all relevant products purchased by Australian households 
in 2018 already met the sodium reformulation targets. 
However, when the Healthy Food Partnership sodium 
targets were designed, they were intended to be set at a 
level so only one-third of products would already have a 
sodium level at or below the targets. This was to ensure 
the targets were appropriate and feasible (ie, if approxi-
mately one-third of products already meet a target, then 
it was considered technically feasible for the remaining 
two-thirds to reformulate).16 There are several potential 
reasons for why the sodium targets did not achieve this 
intended aim. First, the targets were set using sodium 
information from FoodTrack (2015–2017),50 a nutri-
tion composition database with relatively limited market 
coverage.51 Prior research has shown that the source of 
sodium content information has an impact on target 
setting, with FoodTrack resulting in more conservative 
sodium targets compared with FoodSwitch (which has 
four times the product coverage).51 Moreover, the refor-
mulation targets were designed without having access 
to purchase-weighted data to account for consumer 
purchasing habits.16 Through using a comprehensive 
nutrition database alongside purchase data, our find-
ings illustrate that more stringent targets are needed to 
ensure that only one-third of products meet the targets, 
therefore requiring a greater proportion of products to 
reformulate.

Prior literature has demonstrated socioeconomic 
disparities in diet, particularly in regard to sodium intake, 
which may influence the disproportionate burden of 
diet-related CVD among disadvantaged socioeconomic 
groups.19–22 52 53 Although the relatively greater reduc-
tion in household sodium purchases for lower socioeco-
nomic groups is very modest and unlikely to be clinically 
meaningful, our analyses suggest that the Healthy Food 
Partnership reformulation programme at least has 
the potential to result in greater relative reductions in 
sodium purchases for low-income households. The differ-
ential impact of the programme according to income 
level appears to be driven by low-income households 
purchasing a higher amount of sodium from targeted 
packaged foods at baseline. Future modelling studies 
should assess whether further broadening the scope and 
extent of reformulation of the Healthy Food Partner-
ship reformulation programme could result in reduced 
inequalities in CVD disease burden between socioeco-
nomic groups.

Regardless of the overall poor impact of the Healthy 
Food Partnership reformulation programme, our find-
ings highlight the likely critical importance of dominant 

food companies complying with the reformulation targets 
to most effectively achieve potential sodium reductions. 
For instance, prioritising government resources to engage 
and encourage the top food 10 companies to fully comply 
with the current reformulation programme (repre-
senting just 3% of all companies) is estimated to result in 
60% of the total reductions achievable. The supermarket 
retailers appear particularly crucial in this regard, due to 
the large volume of private label products that they sell.

A major strength of this study was our use of a compre-
hensive dataset of packaged food purchases from a repre-
sentative sample of Australian households. Moreover, 
we were able to match product-specific sodium content 
information collected at the time of purchase ensuring 
our results reflected both contemporary Australian 
households purchasing habits and accurate nutritional 
composition. This information allowed us to realisti-
cally estimate the potential impact of reformulation on 
sodium purchases at both the food category and company 
level. As such, this paper provides a novel assessment of 
the reformulation programme on sodium purchases and 
provides important insights into how the targets can be 
improved, accounting for market share and purchasing 
habits of Australians. Moreover, our comparison to the 
UK targets enables us to provide recommendations based 
on a real-world case study, rather than theoretical recom-
mendations that may not be feasible or realistic.

Key limitations should also be considered. Our results 
have estimated the impact of reformulation targets on 
sodium purchases and therefore any comparison and/or 
translation to intake should be interpreted with caution. 
Similar to dietary intake data, the Nielsen Homescan 
dataset is likely to have issues with under-reporting, which 
has been previously estimated to be around 10%–20% 
of all purchases.40 41 Such under-reporting likely caused 
modest underestimates in sodium purchases and conse-
quent reductions. It is also likely we have further under-
estimated true household sodium purchases due to 
the unmatched products (products that did not match 
across the databases), which were dropped from the 
analysis. Although this underestimation is likely small 
since only 11% of the products purchased in 2018 were 
not matched to the FoodSwitch database. Moreover, 
this study assessed the potential reductions in sodium 
purchases with full adoption of the targets. We acknowl-
edge that achieving these maximal reductions is opti-
mistic considering previous adoption uptake of voluntary 
targets in Australia,45–47 and in reality, voluntary compli-
ance with the reformulation programme means its actual 
impact on population sodium intake is likely even lower 
than our estimates. It is also possible that errors may have 
been introduced during the matching across Nielsen and 
FoodSwitch databases, particularly during the additional 
matching steps. However, we attempted to minimise the 
risk of potential error by using the unique barcode to 
match the majority of products and analysing data from 
the same time period. Lastly, considering our study anal-
ysed packaged food and beverages available in Australia 
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and purchased by Australian households, our findings 
may not be generalizable to all countries, particularly 
those with very a different food supply and dietary habits.

In conclusion, using a nationally representative sample 
of Australian households, we estimated that full adop-
tion of the Healthy Food Partnership reformulation 
programme could reduce sodium purchases by 50 mg/
day per capita, equivalent to 3.5% of sodium currently 
purchased from packaged foods. Per capita reductions to 
sodium purchases would likely double if Australia were 
to expand the scope of the reformulation programme 
through the inclusion of the additional food catego-
ries that are targeted as part of the UK reformulation 
programme. While a reformulation programme has 
the potential to substantially reduce sodium intake and 
CVD burden in Australia, our findings suggest that as its 
currently designed, the sodium targets developed by the 
Healthy Food Partnership will not meaningfully reduce 
sodium purchases.
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