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Abstract

In Fiji, packaged foods are becoming increasingly available. However, it is unknown if nutrition composition

of these foods has changed. This study aims to assess changes in energy, nutrient content and healthiness of
packaged foods by comparing data from five major supermarkets in Fiji in 2018 and 2020. Foods were categorised
into 14 groups; nutrient composition information was extracted and healthiness assessed using Health Star Rating
(HSR). Descriptive statistics and a separate matched products analysis was conducted summarising differences

in nutrient content and HSR. There was limited evidence of change in the nutrient content of included products
however, there was a small reduction in mean saturated fat in the snack food category (-1.0 g/100 g, 95% Cl -1.6
to -04 g/100 g). The proportion of products considered healthy based on HSR, increased in the convenience
foods category (28.4%, 95% Cl 8.3 to 48.5) and decreased in non-alcoholic beverages (-35.2%, 95% Cl -43.6 to
-26.9). The mean HSR score increased in the fruit and vegetables category (0.1 (95% Cl 0.1, 0.2)) and decreased for
non-alcoholic beverages (-1.1 (-1.3, -0.9)) and the sauces, dressings, spreads, and dips category (-0.3 (-0.3, -0.2)).
Strengthened monitoring of the food supply is needed to improve the healthiness of foods available.
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Background

Non-communicable diseases (NCDs) account for 85%
of all deaths in Fiji, mostly due to cardiovascular disease
and diabetes [1]. Unhealthy diets are a leading risk fac-
tor [2], particularly diets characterised by high energy,
fat, sodium and sugar intake and low fruit and vegetable
intake [3, 4].

Packaged food products are defined as food products
that have been sealed within a package before enter-
ing the business and remain in that package until sale
[5]. Many packaged foods are either processed or ultra-
processed, containing additives and/or high in energy,
sodium, fat or sugar. Processed foods are defined as foods
that have undergone various preservation or cooking
methods adding salts, oils and sugars [6]. Ultra-processed
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foods are defined as “food products typically containing
little or no whole foods, are ready to consume or heat up,
and are fatty, salty, or sugary and depleted in dietary fibre,
protein with various micronutrients and other bioactive
compounds” [6]. In Fiji, there has been a rapid increase
in the size and number of food retail outlets in the past
20 years, increasing the access to processed packaged
foods [7, 8]. Many of these foods are imported [9], with
studies reporting increasing imports of foods that are
high in sugar such as flavouring extracts of syrups, fro-
zen desserts and bottled and canned soft drinks [10]; and
foods that are high in sodium [7] and saturated fats, such
as ready meals and packaged chips [3]. Increased acces-
sibility has led to increased consumption of processed
packaged foods in Fiji [3] evidenced by the most recent
Fiji National Nutrition Survey (2016) reporting high con-
sumption of processed foods such as sausages, canned
foods, and cereals [11, 12]. It is thought that the increased
accessibility and consumption of these foods in Fiji have
contributed to the increasing prevalence of NCDs [13].
Fiji's: Ministry of Health and Medical Services
(MoHMS) and the World Health Organization (WHO)
released a statement in 2018 calling for healthier diets
to address the increasing burden of NCDs [14]. Fiji has
committed to meeting the WHO sodium and sugar max-
imum intake recommendations, with a focus on driving
policies to make healthier eating choices the easier choice
[15] and influencing consumer knowledge and preference
[15]. In 2021, a study found that products in the conve-
nience foods category had the highest level of Na in Fiji,
and most packaged foods do not comply with national
nutrition labelling regulations [7]. Previous efforts to
reduce sodium intake in Fiji have included engaging
with the food industry to reduce sodium in processed
foods, targeted advocacy efforts, improved health educa-
tion and hospital programs [16, 17]. In 2014, voluntary
sodium targets were proposed for 8 food categories but
these were never endorsed by the Fijian Government [7].
Packaged foods have a mandatory nutrition informa-
tion panel (NIP) on the label which provides product
specific nutrient content such as the average quantity of
energy in kilojoules or kilocalories, and content of pro-
tein, fat, saturated fat, carbohydrates, sugars and sodium
(a component of salt) [18]. In Fiji, continued monitoring
of the food supply is necessary to better understand the
availability of processed foods and their nutrient content
[19]. In recent years, Fiji has been exposed to the Health
Star Rating (HSR) front of pack labelling scheme used
in Australia and New Zealand on some imported, pack-
aged foods. The voluntary HSR system rates the over-
all healthiness and nutritional content of pre-packaged
foods [20]. The healthiness rating is calculated by an algo-
rithm dependent on specific nutrients where products
are awarded positive points for certain nutrients (fruit,
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nut, vegetable, legume, protein and fibre) and negative
points for at risk nutrients (total kilojoules, saturated fat,
sodium, and total sugars) and the overall food category,
products are then given a star rating between 0.5 and 5
[20]. The HSR on packaged foods advises consumers of
the overall healthiness of a product so that consumers
can make informed decisions. The aim of this study was
to determine change over time in the reported energy,
nutrient content packaged foods between 2018 and 2020
and the healthiness of packaged food products as deter-
mined using the HSR system.

Methods

Study design

This study used data that were collected from surveys of
processed foods conducted in Fiji’s five largest supermar-
ket chains in 2018 and 2020 using the FoodSwitch pro-
gram [21]. Each supermarket consented to the collection
of publicly available nutrient data shown on the packag-
ing of foods. The FoodSwitch App can be used to moni-
tor the food supply. It captures photos of front and back
labels on packaged food products and the nutrient data
is then inputted into a database for monitoring and to
guide health interventions. The FoodSwitch program has
a comprehensive, standardised data collection technol-
ogy system that collects and collates key data describing
packaged foods, and has been used in multiple countries
[21].

Study setting

The five supermarkets were estimated to cover approxi-
mately 80% of the processed food supply in Fiji and geo-
graphically located in the Central, Western and Northern
divisions of Fiji.

Data extraction

Data were extracted from all packaged foods for human
consumption that were available for sale over three
months in each supermarket during both data collec-
tion periods. During data collection, photos of the front
and back labels of a product were taken by trained data
collectors. This included the product barcode, nutrition
label, ingredient list, product weight and manufacturer
details. Images collected were transmitted through a
smartphone application to a data management center for
data processing. Data was entered into the FoodSwitch
database using the packaged food products front-and-
back labels by trained data entry personnel. If a product
was available in multiple stores, only one of the same
products was counted.

Data processing
Each product was classified according to a standard food
categorisation system developed by the Global Food
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Monitoring Group [22], information on the approach and
methods of classification have been published previously
[22]. Fourteen major food categories “Bread and Bakery
Products’, “Cereal and Grain products’, “Confectionary’,
“Convenience foods’, “Dairy’, “Edible Oils and Oil Emul-
sions”, “Fish and Fish Products’, “Fruit and Vegetables’,
“Meat and Meat Products’, “Non-alcoholic Beverages’,
“Sauces, Dressings, Spreads and Dips’, “Snack foods’,
and “Sugars, Honey, and Related products” and “Special
foods”) were included, and then divided into subcatego-
ries where applicable (refer to supplementary Table 1).
The special foods category includes baby food and pro-
tein and diet bars and drinks. However, analysis did not
include the special foods category due to infrequent con-
tribution of these foods to adult nutrient intake and due
to the small number of products in this category.

Food products that did not contribute substantially to
energy or nutrient intake (e.g., chewing gum, and herbs
and spices, sweeteners), multi-packs, products without
a nutrition information panel or where manufacturers
are not required to display a nutrient information panel
(e.g., baking powders, yeasts and gelatines and cough lol-
lies) were excluded as the nutrition composition of the
food product was not available. and products where the
nutrition content was reported ‘as prepared’ used nutri-
ent information per 100 g. For example, Milo provides
nutrient composition as the powder and as prepared (i.e.
with milk) we would use the nutrient information for the
powder. Products that were within-year duplicates were
also excluded. Packaged foods that were the same prod-
uct, but different sizes were considered duplicate items in
the database, so that each packaged food products were
included only once in analysis.

The following nutrients were analysed: energy, total
fat, saturated fat, sugars, and sodium. The energy was
reported in kJ/100 g, sodium was reported in mg/100 g,
and total fat, saturated fats, and sugars were reported in
g/100 g. Nutrients reported per serve were converted to
per 100 g equivalent where possible and appropriate.

The healthiness of a food product was calculated using
the Health Star Rating (HSR) algorithm [23]. The nutri-
ent profiling algorithm rates food and beverages between
0.5 (least healthy) and 5.0 (most healthy) stars [23]. If the
HSR was clearly labelled on the packaged food product,
the reported HSR was used. If a product did not have a
HSR labelled on the pack it was calculated based on the
product’s energy, saturated fat, sugars, sodium, protein,
and dietary fibre content, following previously estab-
lished methods [24]. The HSR ranges from 0.5 to 5, with
0.5 being the least healthy and 5 being the most healthy
product within the food category according to the system
[20]. Products were considered healthy if the HSR was
>3.5 or above.
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Data analysis

The number of products in each major category was
recorded in 2018 and again in 2020. For each nutrient/
HSR, data were summarised using descriptive statistics.

Mixed effects regression analysis was used to deter-
mine changes in mean energy and nutrient content and
HSR, as well as the proportion of products with HSR>3.5
between the two-time points. The analysis was con-
ducted separately by food category, as it was deemed
inappropriate to pool categories due to the wide range of
nutrients across categories. The analysis of change over
time did not include the special foods category due to the
small number of products in this category.

A separate “matched” analysis based on a product’s
name included only products in each food category that
were present both in 2018 and 2020 was conducted to
assess changes and healthiness within the same packaged
food products. This analysis was undertaken to examine
if there had been reformulation in packaged products. A
matched and unmatched analysis was conducted for each
time point and the HSR algorithm was applied with a cut
off of 3.5 based on previous studies that have followed
a similar approach [23]. Adjustment for multiple com-
parisons was done using the Benjamini-Hochberg proce-
dure [25]. Statistical analyses were conducted in Stata SE
V13.0 for Windows (StataCorp LP, College Station, TX,
USA). Alpha was set at a 0.05 significance level.

Results

A total of 5326 food products were identified in 2018 and
6037 in 2020. Following the exclusion of products where
nutrient information was not available or that did not
contribute substantially to nutrient intake, the total num-
ber of products included in 2018 was 3,639 and 4,149 in
2020. The number of products within each food category
varied, ranging from 138 (convenience foods) to 1,281
(fruits and vegetables) (See Fig. 1).

Changes in energy and nutrients reported on nutrition
labels over time

From 2018 to 2020, there were no changes over time in
mean energy content, and total fat, sugar, and sodium
content of packaged products across the 13 major food
categories examined (see Table 1). There was a small
decrease in reported mean saturated fat in the snack
food category (-1.0 g/100 g, 95% CI -1.6 to -0.4 g/100 g)).
The matched product analysis showed no differences
over time in nutrient levels in any food categories (See
Table 2).

Changes in HSR

There was an increase in mean HSR in packaged fruits
and vegetables (0.1 (0.1, 0.2)) and a decrease in mean
HSR in non-alcoholic beverages (-1.1 (-1.3, -0.9)) and
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Productsin the FoodSwitch database
(n=11363)

Categories where nutrient information panels are
not required or do not contribute substantially to
nutrient intake

. 2018:5326
. 2020:6037

(n=1748)

e  Alcohol: 84

. Baby foods: 43

. Baking soda: 34
. Chewing gum: 36

» . Cough lollies: 13
. Dryyeast: 16
. Eggs: 16

. Gelatine: 2

. Herbs and spices: 879

. Instant coffee powder and pods: 165
. Meal kits: 8

. Sparkling water, plain: 31

] Sports/protein powders: 29

A e Still water, plain: 42
Number of products remaining e Sugar:54
(n=9615) e  Sweeteners: 2
] Teas: 281

. Vitamins and supplements: 9
. Unableto be categorised: 4

Products without NIP, are multipacks, or where
nutrient content are reported as ‘as prepared’
(n=891)

Number of products remaining

e 2020:4149
. Matched across the years:
1488

. Fruit and vegetables: 1281

. Meat and meat products: 234

. Non-alcoholic beverages: 840

. Sauces, dressings, spreads, and dips: 1141

. Snack foods: 523
. Sugars, honey, and related products:184

. Special foods:37

(n=8724)
Within-year duplicates
d (n=936)
Total number of exclusions
»
) 2018:1048
) 2020:3575
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: . Bread and bakery product: 791
: . Cereal and grain products: 811
Confecti 1 664
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_ 1 . Convenience foods:138
(n=7788) ' . Dairy: 689
: . Edible oils and oil emulsions: 207
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Fig. 1 FoodSwitch pre-packaged exclusion and inclusion products
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Table 1 Major food categories and nutrient composition
Major food Year N
category Energy Total fat Saturated fat  Sugars Sodium HSR
(kJ/100 g) (g/100 g) (g/100 g) (g/100 g) (mg/100 g)

Bread and bakery 2018 424  1751.9(16.6) 14.6 (0.4) 7.1(0.2) 22.7(0.7) 417.1(134) 1.8 (0.0
products 2020 367 17354 (16.8) 14.5 (0.4) 70(0.2) 22.9(0.7) 417.1(134) 1.8 (0.0)

Diff -16.5(-36.1,3.1) -0.0(-03,0.2) -0.0(-0.2,0.1) 0.2 (-0.1,0.4) -0.0(-8.7,8.6) 0.0 (-0.0,0.0)
Cerealand grain 2018 374  15255(16.6) 8.0(04) 23(0.1) 11.0(0.5) 2554 (28.5) 35(0.0)
products 2020 437 15273(16.6) 8.0(04) 23(0.1) 10.9(0.5) 253.3(284) 35(00)

Diff 19(-1.0,4.7) -0.0(-0.1,0.1) 0.0 (-0.0,0.0) -0.1(-0.2,0.0) -21(-7.2,29) 0.0 (-0.0,0.1)
Confectionery 2018 355 1770.7 (23.8) 14.8 (0.6) 9.5(04) 53.9(0.9) 110.5(9.2) 1.3(0.0)

2020 309 17623 (24.5) 14.6 (0.6) 94 (04) 53.8(0.9) 110.3(9.2) 1.2(0.0)

Diff -84 (-50.2,33.4) -0.2 (-04,0.1) -0.1 (-0.1,0.0) -0.1(-0.7,0.6) -0.2(-5.9,54) -0.0 (-0.1.0.0)
Convenience 2018 54 670.2 (56.2) 46(0.5) 1.9(0.3) 3.7(04) 1112.0 (271.6) 28(0.1)
foods 2020 84 699.3 (54.9) 46(0.5) 1.8(0.3) 3.7(04) 11539 (271.2) 30(0.1)

Diff 29.1 (-16.3,74.6) -0.0 (-0.5,0.5) -0.0(-03,0.2) -0.0(-0.3,0.2) 419(-154,993) 0.1(-0.0,03)
Dairy 2018 314 9059 (24.6) 13.7 (0.5) 9.1(04) 11.7(0.6) 256.7 (17.2) 26(0.1)

2020 375 9167 (24.3) 13.8(0.5) 9.3(04) 11.6 (0.6) 2585(17.1) 2.7(0.1)

Diff 10.8 (-7.5,29.1) 0.1(-0.0,0.2) 0.1(0.0,0.3) -0.0(-0.2,0.1) 19(-20,5.7) 0.1(0.0,0.2)
Edible oilsand oil 2018 90 3058.3 (70.8) 84.1(1.8) 178 (1.5) 0.5(0.2) 171.8(28.2) 3.2(0.1)
emulsions 2020 117 3205.3 (66.0) 83.9(1.8) 17.9(1.5) 0.5(0.2) 146.0 (26.5) 33(0.1)

Diff 147.0 (24.1,269.9) -03(-0.7,0.1)  0.1(-03,0.5) 0.0 (-0.0,0.0) -25.8(-68.7,17.1) 0.1(-0.1,0.3)
Fish and fish 2018 100 576.6(22.0) 7.1(0.5) 1.9(0.1) 1.7(0.3) 554.1 (62.8) 3.7(0.1)
products 2020 148 5705 (21.1) 6.3(0.5) 1.6 (0.1) 1.7(0.3) 490.7 (59.6) 3.7(0.1)

Diff -6.1 (-36.7,24.4) -08(-18,02) -03(-05,-0.1) 0.0 (-0.1,0.1) -634 (-162.6, 35.8) 0.1(-0.0,0.1)
Fruits and 2018 577  956.0 (26.8) 10.8 (0.6) 1.8(0.1) 14.9(0.7) 366.8 (26.2) 3.7(0.0)
vegetables 2020 704 9473 (26.6) 10.6 (0.6) 1.8(0.1) 14.9(0.7) 363.3(26.1) 38(0.0)

Diff -8.7(-28.2,10.8) -0.2(-04,0.1) -0.0 (-0.0,0.0) 0.0 (-0.1,0.1) -34(-9.9,3.0) 0.1(0.1,0.2)
Meat and meat 2018 91 891.5 (28.3) 12.6 (0.6) 74(0.3) 0.8(0.1) 696.3 (80.3) 2.7(0.1)
products 2020 143 8733(27.9) 12.7 (0.6) 74(0.3) 0.8(0.1) 695.7 (80.3) 2.7(0.1)

Diff -18.2(-385,2.2) 0.1(-0.1,0.3) 0.0 (-0.0,0.0) 0.0 (-0.0,0.0) -0.6(-1.7,0.6) 0.1 (0.0,0.1)
Non-alcoholic 2018 407  337.3(19.7) 0.8(0.1) 0.8(0.2) 13.4(0.8) 51.3(6.2) 29(0.1)
beverages 2020 433 347.0(19.6) 0.8(0.1) 0.7 (0.2) 13.9(0.8) 523(6.2) 1.8(0.1)

Diff 9.7 (-7.3.26.7) -0.0(-0.1,0.0) -0.0(-0.1,0.0) 0.5 (-0.5,1.5) 1.0(-1.2,3.1) -1.1(-1.3,

-0.9)
Sauces, dress- 2018 520 7229(23.4) 9.1 (0.5) 1.9(0.1) 143 (0.6) 1525.8 (90.6) 2.5(0.0)
ings, spreadsand 020 621 742.5(23.1) 9.1(0.5) 20(0.1) 14.9 (0.6) 1708.0 (86.3) 2.2(0.0)
dips Diff 19.6 (-24,41.6) -0.0(-02,02) 0.1(-0.1,0.2) 0.6(-02,1.5) 182.2 (10.0, 354.5) -0.3(-0.3,
-0.2)

Snack foods 2018 270  2068.7 (23.5) 25.9(0.6) 9.6 (0.4) 4.8(0.3) 647.7 (18.7) 22(0.1)

2020 253 2040.7 (23.9) 26.6 (0.6) 8.6 (0.4) 49(0.3) 652.9 (18.8) 2.1(0.1)

Diff -28.0 (-884,324) 0.7 (-0.2,1.6) -1.0(-1.6,-0.4) 0.0(-0.0,0.1) 52(-21.7,32.1) -0.1(-0.2,0.1)
Sugars, honey 2018 60 1276.3 (59.2) 48(0.9) 4.1(0.9) 50.2 (2.8) 56.0 (74) 1.7(0.1)
and related 2020 124 12995 (51.6) 45(09) 36(08) 537 (24) 57.6(7.1) 1.7(0.1)
products Diff 23.2(-65.7,112.0) 03(-08,02) -05(-12,02) 35(-1.1,81)  16(46,78) 00(-0.1,02)

*Note Bolded numbers represent significant differences in nutrient composition

sauces, dressings, spreads, and dips (-0.3 (-0.3, -0.2)). The
matched product analysis showed the same significant
changes in HSR in these three product categories (See

Table 2).

In terms of the proportion of products with HSR>3.5,
the matched analysis showed a similar increase for conve-
nience foods (28.4%, 95% CI 8.3 to 48.5) and a decrease in
non-alcoholic beverages (-35.2%, 95% CI -43.6 to -26.9)
and the sauces, dressings, spreads, and dips category

(-0.3 (-0.3, -0.2)). (See Table 2). There was an increase in
unmatched analysis for convenience foods (23.9%, 95%
CI 9 to 38.8) and a decrease for non-alcoholic beverages

(-37.7%, 95% CI -43.7 to -31,7) (See Table 3).

Discussion

In Fiji, the total number of packaged food products avail-
able to consumers through major supermarkets increased
from 2018 to 2020. However, there was no evidence of
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Table 2 Proportion of matched product with a>3.5 HSR

Matched Product 2018 (%, 95% Cl) 2020 (%, 95% Cl) Diff (%, 95% Cl) pval
Bread and bakery products 59 1.8 9.9 5 1.6 83 -09 -4.7 29 0.640
Cereal and grain products 68.7 519 85.6 73.6 60.5 86.7 49 -6.4 16.1 0.397
Confectionery 3.1 3.1 3.1 3.1 3.1 3.1 0 0 0 0.939
Convenience foods 19.8 44 352 482 294 67 284 8.3 485 0.006
Dairy 183 174 19.3 184 17.3 19.5 0.1 -0.5 0.7 0.786
Edible oils and oil emulsions 499 496 50.3 484 415 554 -15 -8.2 52 0.658
Fish and fish products 83.7 733 94.2 83.6 744 927 -0.2 -59 56 0.951
Fruits, vegetables, nuts and legumes 819 81.1 826 81.8 81.1 826 0 -0.3 03 0.922
Meat and meat alternatives 17.8 16.7 19 18 17 19 0.2 -0.6 1 0.596
Non-alcoholic beverages 45 36.6 534 9.8 5 14.5 -35.2 -436 -26.9 <0.001
Sauces, dressings, spreads and dips 514 437 59.2 342 139 544 -17.2 -352 0.7 0.060
Snack foods 9.9 26 17.2 42 0.9 74 -5.8 -12.5 1 0.094
Sugars, honey and related products 17.8 174 18.3 17.8 17.3 18.3 0 -04 04 0.922
Statistical analyses were conducted in Stata SE V13.0 for Windows (StataCorp LP, College Station, TX, USA). Alpha was set at a 0.05 significance level

*Note Bolded numbers represent significant differences in HSR

Table 3 Proportion of unmatched product with a>3.5 HSR

Unmatched 2018 (%, 95% CI) 2020 (%, 95% CI) Diff (%, 95% Cl) pval
Bread and bakery products 12.8 9.2 16.5 135 10 17 0.7 -29 43 0.715
Cereal and grain products 54.1 43.6 64.7 62.3 41.8 82.7 8.1 -8 243 0.325
Confectionery 32 2.1 43 36 24 48 04 -1 1.8 0.589
Convenience foods 388 256 519 62.7 525 72.8 239 9 388 0.002
Dairy 36.2 20.2 523 404 26.6 543 4.2 -9.7 18.1 0.552
Edible oils and oil emulsions 62.8 448 80.9 54.2 46 624 -8.6 -236 6.3 0.259
Fish and fish products 87.6 80.7 94.6 88 822 93.7 03 -7.1 7.8 0.927
Fruits, vegetables, nuts and legumes 822 82.1 822 822 82.1 822 0 0 0 0.998
Meat and meat alternatives 47.7 279 67.5 50.3 426 58 26 -1 16.2 0.708
Non-alcoholic beverages 49.1 43.6 547 114 83 14.6 -37.7 -43.7 -31.7 <0.001
Sauces, dressings, spreads and dips 189 17.5 203 18.1 17.8 18.3 -0.8 -2.1 04 0.183
Snack foods 17.8 17.8 17.8 17.8 17.7 179 0 -0.1 0.1 0.740
Sugars, honey and related products 153 8 226 12 43 19.6 -34 -11.1 44 0.395

Statistical analyses were conducted in Stata SE V13.0 for Windows (StataCorp LP, College Station, TX, USA). Alpha was set at a 0.05 significance level

*Note Bolded numbers represent significant differences in HSR

improvement in nutrient composition of products in
most categories between the two time points and the
non-alcoholic beverages category became less healthy.
Our findings highlight the need for stronger regulation of
the food supply in Fiji to aid reformulation of packaged
foods, so that healthier options are available for sale, con-
tributing to a healthier food environment.

Global context

Our findings are in line with global trends in the increas-
ing availability of packaged foods [26-28] and limited
nutrient composition change of packaged foods [29].
Similarly to Fiji, upper-middle-income countries (UMIC)
and lower-middle-income countries (LMIC) are expe-
riencing increased consumption of packaged foods high
in at risk nutrients such as sugar [30] and salt [31, 32].
Our findings contribute to the building narrative about
availability and sales of processed packaged foods in the
region with studies by Snowdon et al. [3] and Sievert et

al. [33] showing increased sales in New Caledonia and
Nauru respectively. Similarly, our findings align with
studies in the Pacific region that have found increased
sales of packaged foods that are often ultra-processed
[34] and nutrient poor [35]. On a global scale, our find-
ings are aligned with other FoodSwitch studies conducted
in South Africa, that identified the link between pack-
aged processed foods contributing to increased sodium
intake with an urgency for stronger regulatory measures
[36]. Similar findings in China compared healthiness of
food products throughout 2017-2020 and found that like
Fiji, China is faced with challenges in regards to reformu-
lation, tax implementation and improved front-of-pack
labelling [37]. As such, our findings are in line with other
evidence from around the world showing that access to
processed foods are increasing with limited evidence of
improvements in healthiness.
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Taxes and reformulation - creating healthier options for
sale

In this study, the matched food product analysis showed
similar results to the unmatched analysis suggesting an
absence of reformulation between 2018 and 2020. Our
study showed an increase in healthiness for convenience
foods (28.4%, 95% CI 8.3 to 48.5), this may be due to small
nutrient changes in products through reformulation that
contribute to the overall changes in HSR. Conversely, we
showed a decrease in the proportion of products with a
HSR2>3.5 for non-alcoholic beverages and we found that
the average sugar content of these drinks was around
13 g per 100 ml. Studies have shown that 1% of the total
mortality rate in Fiji is attributable to SSB consumption,
higher than the global average of 0.4% [38]. The Fijian
Government introduced a tax on SSB in 2015 of F$0.35/L
prod tax & 32% or F$2/L import tariff, whichever is
greater [39]. The lack of change in the sugar content of
SSB observed in this study suggests further reformulation
of SSB is needed. This is concerning given that reformu-
lation, rather than altering purchasing behaviour, is the
main mechanism through which SSB taxes have been
seen to have positive health impacts in other settings
[38]. For example, in the UK the SSB tax is 18p per litre
on soft drinks containing between 5 g and 8 g of sugar
per 100ml [40]. The UK SSB taxes targeted manufac-
turers, which has led to subsequent reformulation and
extensive health benefits for the public [41] associated
with the removal of a total of 45 million kgs of sugar from
soft drinks each year [42]. An increase in the SSB tax in
Fiji may encourage reformulation of SSB products. Also,
given Fiji has a mix of imported [43] and locally manufac-
tured SSBs, applying a tiered tax structure and increasing
taxes on locally manufactured SSB, to avoid substitution
to locally produced beverages [39], could potentially see
greater health impact. In Fiji, there is scope to strengthen
existing monitoring and evaluating processes with the
aim of reviewing and increasing taxes to decrease the
consumption of unhealthy foods and beverages.

Opportunities for front of pack labelling to aid consumer
choice and encourage reformulation

Since 2015, the Consumer Council of Fiji has been lob-
bying for implementation of front-of-pack labelling so
consumers can identify healthier food options [44]. There
are a number of front-of-pack labels used globally [45],
including endorsement logos seen in products in North-
ern Europe and Singapore, warning labels such as ‘high
in’ labels used on products in Chile [46], South Africa and
Mexico and spectrum labels aimed at scoring products by
relative healthiness such as Australia and New Zealand’s
HSR [44]. The mandatory FoPL in Chile, which aimed to
regulate marketing and the sale of products high in sugar,
fat and sodium in schools saw a reduction in products
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with sugar, salt and fats [47]. Reductions were observed
in food products labelled as ‘high in sugar’ such as milk
based products, beverages, cereals, sweet baked products
and sweet and savoury spreads, food products labelled
as ‘high in sodium’ such as savoury spreads, cheeses and
ready-to-eat meals, and food products labelled as ‘high
in saturated fats’ such as savoury spreads post regula-
tions [46, 48]. However, no reductions were observed
outside of schools [46] emphasising the need for a FoPL
systems, as well as changes that limit availability of
unhealthy products in a range of settings rather than only
in schools. HSR may be an option in Fiji, given the grow-
ing number of products imported from Australia and
New Zealand that use the HSR labelling [7]. However,
previous evaluations of the HSR in Australia [51] and
New Zealand [52, 53] have shown low levels of uptake
of the voluntary scheme, and that food industry is more
likely to place HSR labels on healthier products. Global
evidence suggests that mandatory labels that are easily
interpretable (for example warning labels) likely have the
biggest influence [54]. A barrier to front-of-pack labelling
may be the lack of compliance with Fiji’s national label-
ling regulations for back-of-pack nutrition labels which
state that packaged foods must have nutritional infor-
mation written in English and clearly state nutritional
information per 100 g (100 ml for liquids) for energy,
protein, fat and carbohydrates, trans fatty acids, sodium,
total sugar, fat, saturated and unsaturated fats [7]. This
back-of-pack labelling is used to inform the front-of-pack
label. There are potential learnings for Fiji in the imple-
mentation of a front-of-pack label from other countries.
As with reformulation targets, the voluntary approach
for front-of-pack labelling in other countries has been
slow, limiting public health impact [55]. For front-of-pack
labelling to have an extensive public health impact, there
likely needs to be mandatory regulation for and support
of food companies to implement front-of-pack labelling
across all packaged food products [55].

Opportunities for stronger reformulation targets

Our findings suggest that due to the limited evidence of
change in packaged foods voluntary reformulation tar-
gets in Fiji, established in 2014, could be strengthened
[7]. These findings align with other voluntary refor-
mulation targets in countries such as the United King-
dom where the salt reduction programme had limited
effectiveness [56]. Mandatory reformulation targets for
products high in salt, sugar and trans fatty acids may be
required [57-59]. It is estimated that health gains from
mandatory measures could be 20 times higher than with
voluntary interventions [59]. This is also seen in Canada,
where foods that are high in sodium, sugar and fats will
be required to have a ‘high in’ label on the FoPL by Janu-
ary 2026 [60]. This mandatory regulation is estimated
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to encourage the food industry to reformulate products
[60]. Similarly, in Australia, studies suggest that com-
pared to the voluntary sodium reformulation targets,
mandatory sodium reformulation could save more lives
annually and achieve greater public health benefits [61].
This reflects, that in Fiji there is a need for mandatory
reformulation targets, potentially in a package with taxes,
subsidies and front-of-pack labelling, encouraging indus-
try to reformulate food products and making the healthy
choice the easier choice for consumers [62].

Strengths and limitations

A key strength of this study is the approach to data col-
lection in two consecutive time periods using stan-
dardised methodology, from major supermarket chains.
In addition, Fiji has an evidence based, action oriented
Wellness policy that addresses diet among other NCD
risk factors, this work highlights areas such as marketing
and improving diet that could be focused on further with
emphasis on continued monitoring/enforcement [63].
Our study has shown that there is need for continued
monitoring and evaluation in Fiji, with the potential to be
able to be used for the monitoring and implementation of
the Wellness policy and other diet related policies in the
future. A limitation was that the data focused specifically
on packaged food products and only those food prod-
uct’s nutrition information was captured. We note that
there are potential limitations to the use of the Global
Food Monitoring Group food categorisation system and
there are other forms of food categorisation systems such
as INFORMAS [64], which may have influenced results.
Another limitation is the 2 year time period between
surveys which was based on other studies conducted in
Australia [23], that monitor food supply. In Fiji this time-
frame may have been too short, with limited opportunity
for changes to be made and then seen at point of sale.
However, there are plans to continue monitoring the food
supply in Fiji in future years which may vyield different
results. In addition, there is potential of product dupli-
cates that were included if a product’s barcode had been
changed over the two-year period. However, this often
suggests that the product was reformulated. A further
limitation is the use of the HSR algorithm in this study,
which is an Australian/New Zealand system, however,
it was deemed appropriate to use this for Fiji, given that
Fiji does not currently have a nutrient profiling and front
of pack labelling policy in place, and given the imports
of packaged foods from Australia and New Zealand that
do have this labelling. Furthermore, there are potential
limitations of our binary approach to classifying healthi-
ness of products by determining the healthiness of a
product with a cut off of 3.5 stars as there are alternative
ways to assess ‘healthiness’ such as the use of the NOVA
categorisation that focuses on the level of processing of
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food products [49]. Our study did not use NOVA cat-
egorisation as this study is a comparison of two time-
points which focuses on specific nutrients outlined by the
World Health Organisations ‘Best Buy’ guidelines [50]. A
standardised methodology to calculate the HSR was also
followed, which has been used and published in other
studies and countries [23, 36, 65—67]. Some changes were
observed in mean HSR and the proportion of products
with HSR=3.5 over time, despite significant changes in
the nutrients focused on in this study. A potential expla-
nation for this is that food manufacturers may have made
slight changes in the nutrition composition of food prod-
ucts, including altering fiber and protein content, that
would change the HSR rating of a product despite no/
limited change in salt, fat, or sugar content.

Conclusion

The analysis of shop survey data in Fiji identified that
there was little change in nutrient content or healthiness
based on HSR of packaged food products from 2018 to
2020. An absence of change in nutrient content implies a
lack of reformulation, and the need for food policy inter-
ventions, such as taxes and subsidies, reformulation tar-
gets and FoP labelling, to encourage the formulation of
healthier foods available for sale in Fiji. The opportuni-
ties identified in this study will be useful in guiding poli-
cies for the improvement of the diets and health of Fijians
more broadly.
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