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Abstract

Background: Canada’s food supply is abundant in less healthy products, increasing Canadians’ risk of obesity and
non-communicable diseases. Food companies strongly influence the food supply; however, no studies have
examined differences in the healthfulness of products offered by various companies in Canada. This study aimed to
compare the nutritional quality of products offered by the top packaged food and beverage companies in Canada.

Methods: Twenty-two top packaged food and beverage manufacturing companies were selected, representing >
50% of the Canadian market share in 2018. Nutritional information for products (n = 8277) was sourced from the
University of Toronto Food Label Information Program 2017 database. Descriptive analyses examined the nutritional
quality of products based on: 1) the Health Star Rating (HSR) system; 2) calories, sodium, saturated fat and total
sugars per 100 g (or mL) and per reference amounts (RAs) defined by Health Canada; and 3) “high in” thresholds for
sodium, saturated fat and total sugars proposed by Health Canada for pending front-of-package labelling
regulations. Kruskal-Wallis tests compared HSRs of products between companies.

Results: Mean HSRs of companies’ total product offerings ranged from 1.9 to 3.6 (out of 5.0). Differences in HSRs of
products between companies were significant overall and for 19 of 22 food categories (P < 0.05), particularly for
fats/oils and beverages. Calories, sodium, saturated fat and total sugars contents varied widely between companies
for several food categories, and depending on whether they were examined per 100 g (or mL) or RA. Additionally,
66.4% of all products exceeded ≥1 of Health Canada’s “high in” thresholds for sodium (31.7%), saturated fat (28.3%)
and/or sugars (28.4%). The proportion of products offered by a company that exceeded at least one of these
thresholds ranged from 38.5 to 97.5%.

Conclusions: The nutritional quality of products offered by leading packaged food and beverage manufacturers in
Canada differs significantly overall and by food category, with many products considered less healthy according to
multiple nutrient profiling methods. Variation within food categories illustrates the need and potential for
companies to improve the healthfulness of their products. Identifying companies that offer less healthy products
compared with others in Canada may help prompt reformulation.
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Background
A food supply abundant in energy-dense products high in
saturated fat, sodium and sugars contributes to poor diet
quality and an elevated risk of obesity and other non-
communicable diseases (NCDs) [1]. In Canada and else-
where, food supplies are becoming increasingly dominated
by packaged, pre-prepared and highly-processed food
products [2–4]. The prevalence of diet-related chronic dis-
ease is high, with unhealthy diet being among the top risk
factors for illness, disability and death in Canada and glo-
bally for over two decades [5, 6].
The national food supply is determined by the quality of

foods and beverages provided by the domestic and multi-
national manufacturers that operate in the food system [1].
Food companies have been criticized for creating less
healthy food supplies in recent years and are collectively
considered a major driver of the NCD epidemic [7, 8]. The
replacement of unprocessed or minimally-processed, trad-
itional foods with highly-processed, energy-dense and
nutrient-poor products manufactured by major food com-
panies is of particular concern [7, 9, 10].
The World Health Organization (WHO) and others

have acknowledged that efforts from food companies will
be critical in preventing and controlling NCDs [11–13].
Specifically, the WHO has recommended that food com-
panies eliminate trans fat and reduce saturated fat, free
sugars and sodium in their existing products, and intro-
duce new products with better nutritional value [14].
Given the limited scope and voluntary nature of most gov-
ernment policies and programs concerning product refor-
mulation [15], voluntary action from food companies will
be needed to improve the healthfulness of products avail-
able in Canada and other countries. While several food
companies in Canada have committed to offer healthier
products [16], it is unclear whether these voluntary pol-
icies actually translate into healthier product portfolios.
There is therefore a need to benchmark food companies’
progress in offering healthier packaged foods and bever-
ages, holding individual companies directly accountable
for the nutritional quality of their products [1, 17].
Several reports have examined the nutritional quality of

products offered by different food companies. The Access to
Nutrition Initiative has released a global report on the
healthfulness of products offered by multinational companies
in nine national markets (Australia, China, Hong Kong,
India, Mexico, New Zealand, South Africa, UK, USA) [18],
as well as reports specific to companies and products in the
UK, USA and India [19–21]. Studies have also examined the
healthfulness of products offered by top food companies in
Australia and New Zealand [22, 23]. All of these assessments
found substantial variation in the nutritional quality of prod-
ucts offered by different companies, and many of their prod-
ucts were considered less healthy according to the Health
Star Rating (HSR) system, which uses a nutrient profiling

(NP) algorithm to rate the overall nutritional quality of pack-
aged foods and beverages [18–23].
Although research has evaluated amounts of specific nu-

trients or NP scores of products in Canada’s overall food
supply [24–28], no studies to our knowledge have exam-
ined or compared the nutritional quality of Canadian
products at the level of individual food companies. The
Canadian packaged food and beverage manufacturing sec-
tors are comprised of a mixture of ‘Big Food’ multi-
national corporations, national manufacturers and
Canadian retailers with private-label products [29, 30], but
it is not known how these companies compare in terms of
the healthfulness of their products. The purpose of this
study was to compare the nutritional quality of products
offered by the top packaged food and beverage companies
in Canada. It was hypothesized that significant differences
would be observed between companies in terms of the
healthfulness of their products, overall and within most
food categories.

Methods
Overview of methods
The top packaged food and beverage companies in
Canada were identified based on sales data. Nutritional in-
formation for products offered by these companies in
Canada was sourced from a branded food database. The
nutritional quality of the sampled products was evaluated
according to three metrics: 1) the HSR system; 2) amounts
of calories, sodium, saturated fat and total sugars per 100
g (or mL) and per reference amounts (RAs) established by
Health Canada; and 3) “high in” front-of-package (FOP)
labelling thresholds for sodium, saturated fat and total
sugars developed by Health Canada.

Selection of companies
Companies holding ≥1% of the Canadian market share
for packaged food and/or beverage sales as of 2018 (ac-
cording to the Euromonitor International database) were
selected, representing a combined 50.6 and 72.9% of the
market shares for packaged food and beverages, respect-
ively [29, 30]. Where both a subsidiary and its parent
company held top market shares (e.g., Cadbury and
Mondelēz), analyses were conducted at the parent com-
pany level (e.g., Mondelēz). Companies offering only
bottled water were excluded (n = 2). Of the 22 sampled
companies, 12 were multinational companies headquar-
tered outside of Canada, 8 were Canadian companies or
subsidiaries, and 2 were national retailers with private-
label brands (Supplementary Table 1).

Food composition data
Nutritional information for products was sourced from
the University of Toronto Food Label Information Pro-
gram (FLIP) 2017, described in detail elsewhere [27, 31].
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Briefly, FLIP 2017 is a database of packaged food and
beverage product labels collected from an outlet of each
of three major Canadian grocery chains (Loblaws, Metro
and Sobeys) in the Greater Toronto Area from June–
September 2017. FLIP includes a product’s name, brand,
company, Nutrition Facts table (NFt) and ingredients
list, among other information. Products were classified
according to the major (n = 24) and minor (n = 153) food
categories in Health Canada’s Table of Reference
Amounts for Food (TRA) [32]. NFt values were calcu-
lated per either 100 g or 100 mL for consistency within a
TRA food category. Nutritional information for products
was also calculated “as prepared” (i.e., accounting for
added water and/or other ingredients), where applicable,
based on instructions on the product’s packaging. Com-
panies listed on product packages were searched online
to verify whether they operated under any of the sam-
pled companies as of 2017.

Assessment of the nutritional quality of products
Health Star Rating system
The nutritional quality of products offered by companies
was primarily assessed and ranked based on the HSR
system, an interpretive FOP labelling system designed to
help consumers select heathier foods [33, 34]. The
underlying NP model is based on the Nutrient Profiling
Scoring Criterion (NPSC), developed by Food Standards
Australia New Zealand for regulating food health claims
in Australia and New Zealand. The NPSC has been ex-
ternally validated and applied globally [35]. The HSR
system has adapted the NPSC to include three additional
categories to better differentiate between dairy and non-
dairy foods and beverages. Minor adjustments were also
made to the NPSC thresholds for evaluating the energy,
nutrient and fruit, vegetables, nuts and legumes (FVNL)
content of non-dairy products in the HSR system. The
HSR system has been applied in previous foreign assess-
ments of the healthfulness of products offered by indi-
vidual companies [18–23], facilitating comparisons of
multinational companies’ products between countries.
All FLIP 2017 products were assigned to one of six

HSR categories: 1) Non-dairy beverages; 1D) Dairy bev-
erages; 2) Non-dairy foods; 2D) Dairy foods other than
those in Category 1D or 3D (includes yogurts and
cheeses with calcium content ≤320 mg/100 g and mixed
foods with ≤25% other non-dairy ingredients); 3) Oils
and spreads (includes margarine or butter); and 3D)
Cheese and processed cheese (with calcium content >
320 mg/100 g). HSRs were determined based on nutri-
tional composition per 100 g or mL, depending on the
unit for which the NFt was displayed (in accordance
with HSR calculation guidelines [36]). “Baseline points”
were assigned for a product’s energy, saturated fat, so-
dium and total sugars content. “Modifying points” were

awarded by estimating the proportion of the food con-
sisting of FVNL ingredients. In the absence of quantita-
tive ingredient declarations on Canadian products, a
method to estimate the FVNL content of products using
the ingredients list was developed and applied by our
group, as described by Bernstein et al. [37]. Product
categorization and FVNL point estimations were com-
pleted independently by three researchers, with discrep-
ancies resolved through discussion with a fourth
researcher. Some products were eligible to receive add-
itional modifying points for dietary fibre or protein con-
tent. A final score was calculated by subtracting
modifying points from baseline points, and an HSR (ran-
ging from 0.5 to 5 stars in 0.5-star increments) was
assigned based on predetermined thresholds, which vary
by HSR category. Products with an HSR ≥3.5 were con-
sidered ‘healthy’, based on work by the New South
Wales Ministry of Health in Australia which found that
most foods with an HSR ≥3.5 aligned with Australian
dietary guidelines [38].

Individual nutrients or components of public health concern
The calorie, sodium, saturated fat and total sugars con-
tents of products were examined per 100 g or mL, and the
RA, or the quantity of a type of food typically consumed
by an individual in one sitting for the relevant TRA minor
food category, as defined by Health Canada [32]. These
particular nutrients and components have been associated
with poor health outcomes and prioritized in public health
initiatives of the WHO, Health Canada and other organi-
zations [39, 40]. Nutrient amounts were evaluated inde-
pendently of HSR scores, as the HSR system has been
criticized for overestimating the nutritional quality of cer-
tain types of products (particularly sauces/dressings,
spreads/dips, savoury snacks, meats, convenience foods,
fruits and sweetened yogurts) [33, 41]. Nutrients were ex-
amined per both 100 g (or mL) and RA as the nutritional
quality of certain types of foods may vary depending on
whether it is examined per 100 g (or mL) or serving size
(e.g., foods typically consumed in small amounts).

Health Canada’s FOP nutrition labelling thresholds
Products were also assessed against thresholds for sodium,
saturated fat and total sugars that were proposed as part
of pending federal FOP nutrition labelling regulations in
Canada. In 2018, Health Canada published proposed regu-
lations (in Canada Gazette, Part I) that would require
foods containing ≥15% of the Daily Value (DV) for satu-
rated fat, sodium and/or total sugars (≥30% DV for pre-
packaged meals and main dishes) to display “high in” FOP
nutrition symbols [40]. Certain foods would be exempt
from displaying a FOP nutrition symbol irrespective of
their nutrient profile (e.g., fresh/frozen/canned fruits and
vegetables without added ingredients except water,
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unsweetened/unflavoured animal milks, eggs, salt, sugar).
In December 2019, the Prime Minister reiterated the fed-
eral government’s intention to introduce FOP nutrition la-
belling in Canada in a mandate letter to the Minister of
Health [34], although as of February 2020, these regula-
tions have not been finalized. To ensure the policy rele-
vance of this study, the %DV thresholds for sodium,
saturated fat and/or sugars were applied to all eligible
products (i.e., all products that did not qualify for an ex-
emption), as described in Canada Gazette, Part I [40].

Products included in the sample
Products in FLIP 2017 offered by companies other than
those in the study sample were excluded (n = 9200). In-
fant and toddler foods (n = 134), meal replacements and
nutritional supplements (n = 36), non-alcoholic drink
mixers (n = 14) and sugar substitutes (n = 7) offered by
the sampled companies were excluded as these products
are either not required to display the nutrition informa-
tion required to calculate an HSR, or lack a specific RA.
Three products without fibre information in their NFt
were also excluded. Products available in multiple pack-
age sizes with identical nutritional composition (based
on the NFt and ingredients list) were analyzed only once;
however, all flavours or varieties of a product were in-
cluded. The final sample included 8277 unique products.

Statistical analyses
HSRs and calorie, sodium, saturated fat and total sugars con-
tents of each company’s products were examined overall (i.e.,
their total products in FLIP 2017) and by TRA food category.
For TRA major food categories encompassing a larger and
broader range of minor categories, similar minor categories
were combined. For example, the “bakery products” major
food category consists of 25 minor categories, which were
condensed into 4 categories: 1) “bread”; 2) “baked goods”
(e.g., muffins, cakes, doughnuts); 3) “crackers, croutons and
rice cakes”; 4) “grain-based, protein and energy bars”. TRA
food categories with a narrower range of product types were
presented at the major category level (e.g., desserts). Con-
densed soups, combination dishes requiring preparation
(e.g., boxed macaroni and cheese) and beverage, baking, des-
sert, sauce or gravy powders and mixes were evaluated based
on their nutritional value “as prepared” to facilitate compari-
sons with prepared products within that same food category;
all other products were assessed on their nutritional compos-
ition “as sold”. Descriptive statistics examined the distribu-
tion of HSRs and nutrient amounts (per 100 g or mL and
RA) of products offered by each company. Kruskal-Wallis
tests examined differences in the mean ranks of HSRs for
products offered by different companies, overall and by TRA
major food category (statistically significant if P < 0.05).
Companies with < 5 products in a food category were ex-
cluded from the Kruskal-Wallis test for that category. The

proportion of products offered by each company with an
HSR ≥3.5 and the number and proportion of companies’
products exceeding the “high in” threshold(s) for sodium,
saturated fat and/or total sugars was calculated overall
and by TRA major food category. Exempt products were
included in (the denominators of) this analysis to avoid
overestimating the proportion of products that would bear
FOP nutrition symbols. Analyses were conducted in RStu-
dio (version 1.2.1335; RStudio, Inc.).

Results
HSRs of companies’ products
Mean HSRs of companies’ overall product offerings
ranged from 1.9 to 3.6 (Tables 1 and 2). The distribution
of each company’s HSR scores is presented in Fig. 1.
Overall, 20 of the 22 companies had mean HSRs below
3.5 (Table 1; Fig. 1). On average, products offered by
Agropur (x=3.6) were healthiest, while Mondelēz prod-
ucts were least healthy (x=1.9). Agropur also had the
highest proportion of products with an HSR ≥3.5
(67.5%), while Sun-Rype had the fewest (5.6%, Table 1).
HSRs of products differed significantly between compan-
ies overall and for all food categories (P < 0.05), except
legumes (P = 0.57) and marine and freshwater animals
(P = 0.076; Table 2). The greatest variation between
companies was observed for fats and oils (mean HSR
range of 0.7–5.0) and beverages (mean HSR range of
1.3–5.0; Table 2). Mean (± standard deviation) HSRs of
companies’ products are presented by food category in
Supplementary Table 2.

Individual nutrients and components in companies’
products
Median (± interquartile range) amounts of calories, so-
dium, saturated fat and total sugars in companies’ prod-
ucts are presented in Tables 3 and 4, and Supplementary
Table 3. Average nutrient/component amounts varied
greatly by company and depending on whether they
were evaluated per 100 g (or mL) or per RA. Results are
reported separately for companies with packaged food
portfolios (only or in addition to beverages; n = 18) ver-
sus beverage portfolios (n = 4) to help account for inter-
company differences reflecting the nature of their prod-
uct offerings. Companies with beverage portfolios in-
cluded: A. Lassonde; Canada Dry Mott’s; Coca-Cola; and
Ocean Spray Cranberries.

Calories
Among packaged food companies, calories per 100 g (or
mL) were highest for Mondelēz (median = 467 kcal) and
lowest for Sun-Rype (median = 51 kcal; Table 3). For
beverage companies, calories per 100 g (or mL) were
highest in A. Lassonde and Ocean Spray Cranberries
products (median = 44 kcal for both) and lowest in those
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of Coca-Cola (median = 40 kcal). When examined per RA,
calories in products offered by packaged food companies were
highest for Nestlé (median= 212 kcal) and lowest for Sun-
Rype (median= 71 kcal). Among beverage companies, calories
per RA were highest for Coca-Cola (median= 115 kcal) and
lowest for Canada Dry Mott’s (median= 60 kcal). The greatest
variation in the median calorie content of products offered by
different packaged food and beverage companies per 100 g (or
mL) was observed for fats and oils (range = 733 kcal), while
combination dishes had the greatest differences between com-
panies in median calorie content when examined per RA
(range = 277 kcal; Table 4; Supplementary Table 3).

Sodium
For packaged food companies, sodium amounts per 100
g (or mL) were greatest in products offered by Maple
Leaf Foods (median = 807 mg) and lowest in those of
Sun-Rype (median = 27mg) products. Among beverage
companies, sodium per 100 g (or mL) was highest for
Canada Dry Mott’s (median = 15mg) and lowest for A.
Lassonde (median = 6mg). Sodium per RA in packaged
food companies’ products was highest for Campbell
Soup (median = 551 mg) and lowest for Sun-Rype

(median = 20mg). For beverage companies, sodium per RA
was highest for Canada Dry Mott’s (median = 50mg) and
lowest for A. Lassonde (median = 15mg). Differences in me-
dian amounts between companies were greatest for miscel-
laneous products (e.g., baking powder, batter mixes, spices
and herbs) when assessed per 100 g or mL (range = 27,162
mg) and for combination dishes per RA (range = 1269mg).

Saturated fat
Among packaged food companies, saturated fat per 100 g (or
mL) was highest in products offered by Parmalat (median =
10 g), and lowest for the products of Campbell Soup, Sun-
Rype and Unilever (median = 0 g for all). Similarly, saturated
fat per RA was highest for Nestlé and Parmalat products
(median = 4 g for both), and lowest for products offered by
PepsiCo and Sun-Rype (median = 0 g for both). All 4 bever-
age companies (A. Lassonde, Canada Dry Mott’s, Coca-Cola,
Ocean Spray Cranberries) had median saturated fat contents
of 0 g per 100 g (or mL) and RA. Differences in the median
saturated fat content of products offered by different com-
panies were largest for fats and oils per 100 g or mL (range =
50 g), and for desserts when evaluated per RA (range = 14 g).

Table 1 Mean Health Star Rating (HSR) of the total products offered by each company in Canada, and proportion of each
company’s product offerings with an HSR ≥3.5. A summary of the types of products offered by each company is also presented.
Companies are arranged in descending order of mean HSR

Company Products (n) Mean HSR (SD) HSR≥ 3.5 (%) Types of products offered

Agropur 123 3.6 (1.3) 67.5 Dairy

Danone 132 3.5 (1.0) 53.8 Beverages; dairy; frozen desserts

Campbell Soup 222 3.3 (0.8) 63.5 Beverages; condiments; snacks; soups

George Weston 169 3.2 (0.9) 62.7 Bread and bakery products

Saputo 95 3.1 (1.6) 54.7 Dairy

Loblaw 3099 3.1 (1.3) 51.4 Variety

Parmalat 120 3.0 (1.4) 44.2 Dairy

Canada Bread 96 3.0 (1.3) 65.6 Bread and bakery products

Sobeys 1633 2.9 (1.2) 46.2 Variety

Ocean Spray Cranberries 38 2.9 (1.2) 21.1 Beverages; dried cranberries; cranberry sauce

Kraft Heinz 460 2.9 (1.3) 45.7 Beverages; dairy; ready meals; snacks

General Mills 382 2.8 (1.3) 38.0 Breakfast cereals; ready meals; snacks; yogurt

Kellogg 138 2.8 (1.1) 33.3 Breakfast cereals; cereal bars; snacks

Unilever 217 2.8 (0.8) 29.5 Beverages; condiments; frozen desserts

PepsiCo 340 2.6 (1.1) 20.6 Beverages; breakfast cereals and bars; snacks

Nestlé 313 2.4 (1.1) 21.7 Beverages; confectionary; ready meals

Sun-Rype 36 2.4 (0.7) 5.6 Beverages; snacks

Maple Leaf Foods 158 2.3 (1.1) 31.0 Meat and meat products

A. Lassonde 77 2.3 (0.9) 9.1 Beverages

Coca-Cola 138 2.1 (1.2) 15.2 Beverages

Canada Dry Mott’s 64 2.1 (1.2) 23.4 Beverages

Mondelēz 227 1.9 (1.1) 15.0 Confectionary; snack foods
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Total sugars
Total sugars per 100 g (or mL) among packaged food
companies were greatest in products manufactured by
Mondelēz (median = 25 g) and lowest for those made
by Maple Leaf Foods (median = 1 g). Among the com-
panies with beverages portfolios, total sugars per 100
g (or mL) were highest for Ocean Spray Cranberries
(median = 11 g) and the same for the other companies
(median = 10 g for A. Lassonde, Canada Dry Mott’s,
Coca-Cola). When examined per RA, total sugars
were highest for products offered by Danone (me-
dian = 18 g) and lowest for Maple Leaf Foods and
Saputo (median = 1 g for both). For beverage compan-
ies, total sugars per RA were highest for Ocean Spray
Cranberries (median = 27 g) and lowest for Canada
Dry Mott’s (median = 12 g). Median total sugars con-
tents of products differed the most between compan-
ies per 100 g (or mL) for sauces, dips, gravies and
condiments (range = 40 g), and for beverages when ex-
amined per RA (range = 36 g).

Health Canada’s proposed FOP labelling thresholds
The number and proportion of products offered by
each company that exceeded Health Canada’s “high
in” nutrient thresholds (and would therefore be re-
quired bear a FOP nutrition symbol under the pro-
posed regulations) for sodium, saturated fat and/or
total sugars are presented for companies’ overall
product portfolios in Table 5, with a breakdown by
food category in Supplementary Table 4. Overall,
66.4% of products would be required to bear ≥1
FOP nutrition symbol for sodium (31.7%), saturated
fat (28.3%) and/or total sugars (28.4%, Table 5).
Maple Leaf Foods had the greatest proportion of
products exceeding one or more thresholds (97.5%),
while Canada Bread offered the fewest (38.5%).
Maple Leaf Foods had the largest proportion of
products exceeding the %DV threshold for sodium
(90.5%), Parmalat had the largest proportion exceed-
ing the saturated fat threshold (68.3%) and Sun-Rype
had the most products exceeding the total sugars

Table 2 The range in mean Health Star Ratings (HSRs) of companies’ products and the results of Kruskal-Wallis tests to compare the
HSRs of products offered by different companies, overall and by food categorya

Food category Products (n) Companies (n) Minimumb Maximumc P-valued

OVERALL 8277 22 1.9 3.6 < 0.001

Bakery products 1459 12 1.0 3.3 < 0.001

Beverages 469 13 1.3 5.0 < 0.001

Cereals and other grain products 454 9 2.0 4.5 < 0.001

Combination dishes 619 9 2.0 4.1 < 0.001

Dairy products and substitutes 989 11 1.8 4.5 < 0.001

Dessert toppings and fillings 26 4 0.6 2.2 0.004d

Desserts 404 7 2.0 3.2 < 0.001

Eggs and egg substitutes 16 2 3.9 4.0 N/Ad

Fats and oils 331 9 0.7 5.0 < 0.001

Fruit and fruit juices 582 10 1.4 3.5 < 0.001

Legumes 79 3 4.5 4.9 0.57d

Marine and fresh water animals 135 2 3.8 3.9 0.076

Meat, poultry, their products and substitutes 484 3 2.3 2.9 < 0.001

Miscellaneous category 215 12 0.5 2.9 < 0.001

Nuts and seeds 83 3 3.1 4.5 0.002

Potatoes, sweet potatoes and yams 53 3 3.5 4.1 0.016

Salads 61 2 3.7 4.1 < 0.001

Sauces, dips, gravies and condiments 497 11 1.0 3.4 < 0.001

Snacks 376 10 1.1 3.0 < 0.001

Soups 293 4 3.2 3.4 < 0.001

Sugars and sweets 315 9 0.7 2.5 < 0.001

Vegetables 337 8 1.5 4.4 < 0.001
aFood categories are defined in Health Canada’s Table of Reference Amounts for Food [32]
bThe minimum mean Health Star Rating of a company’s products, overall or within a food category
cThe maximum mean Health Star Rating of a company’s products, overall or within a food category
dP-value based on Kruskal-Wallis test that excluded companies with < 5 products in that food category
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threshold (86.1%). Within most food categories, there
was considerable variation between companies in the
proportion of their products that exceeded the %DV
thresholds (Supplementary Table 4).

Discussion
This study provides the first comprehensive comparison of
the nutritional quality of products offered by the top pack-
aged food and beverage companies in Canada. Consistent
with evaluations of the healthfulness of products offered by
companies in other national markets [18–20, 22], this work
found significant variation in the nutritional quality of prod-
ucts between major packaged food and beverage companies
in Canada. This is perhaps unsurprising, given that compan-
ies manufacture a range of types of food and beverage prod-
ucts, but illustrates how different companies are contributing
to a less healthy food environment in Canada.
These results demonstrate that the average nutritional

quality of products offered by a food company is likely
closely related to the nature of their product portfolio.
Companies solely or primarily manufacturing dairy
products (e.g., Agropur, Danone) typically had higher
average HSRs, while companies with confectionary or
soft drinks making up large proportions of their product

portfolios (e.g., Mondelēz, Coca-Cola) scored lower, on
average. These findings are consistent with a recent report
on the nutritional quality of the Australian food supply [22],
which found that dairy companies’ products often had higher
HSRs than products from soft drink manufacturers or those
with a large number of confectionary foods, which are often
considerably energy-dense and offer little nutritional value.
Similarly, amounts of individual nutrients in companies’
products also reflected differences according to companies’
product portfolios. For example, companies primarily offer-
ing packaged meats, soups and/or sauces had more sodium
in their product portfolios, on average (e.g., Maple Leaf
Foods, Campbell Soup). While the present study was
intended to provide an overall summary and comparison of
the healthfulness of products offered by the leading food
companies in Canada, these results demonstrate the value of
comparing the nutritional quality of similar products offered
by the top companies within individual food categories in
order to help inform and support product reformulation.
Overall, the majority of companies’ products were of

poor nutritional quality, with mean HSRs of products of-
fered by nearly all companies scoring below 3.5/5 and
66% of all products exceeding at least one of Health
Canada’s “high in” thresholds for nutrients of public

Fig. 1 The distribution of Health Star Ratings of products offered by the major packaged food and beverage companies in Canada (n = 22). Bars
represent the interquartile range, thick dark lines show the median, dotted lines show the non-outlier range, and circles indicate outliers
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health concern. No company fared consistently better
than others across all of the metrics assessed (i.e., in terms
of the HSR, calories and negative nutrients per 100 g (or
mL) and RA, or the %DV thresholds). These findings sug-
gest that while some companies are offering healthier
products in Canada, less healthy foods and beverages still
constitute the majority of the portfolios of most major
companies in this sample. Consequently, Canadian con-
sumers must make food choices in an environment domi-
nated by nutrient-poor foods and beverages. Given that
these products are often heavily marketed using nutrition
claims, child-appealing packaging and/or pricing strategies
that favour less healthy products, the current food envir-
onment limits consumers’ ability to make healthier food
choices [28, 42–44].
Many of the sampled companies have reported volun-

tary commitments or actions to reduce saturated fat,

trans fat, sodium, added sugars and/or calories in their
products [16]. The strength of companies’ commitments
was evaluated using a globally-developed and -applied
framework (the Business Impact Assessment – Obesity
and Population-level Nutrition, BIA-Obesity) that pro-
vides an overall score based on the transparency, com-
prehensiveness, specificity and national-level
applicability of a company’s commitments concerning
product formulation (and other areas of the food envir-
onment) [45]. In Canada, the median score for the prod-
uct formulation policy domain among all companies was
27/100, with Nestlé scoring the highest (89/100),
followed by Unilever (71/100) and Mondelēz (58/71)
[16]. Higher scores were awarded to companies with
SMART (specific, measurable, attainable, realistic, time-
sensitive) targets and actions concerning the reduction
of multiple nutrients of concern (sodium, added or free

Table 3 Median amounts of calories, sodium, saturated fat and total sugars in companies’ Canadian product portfolios, presented
per 100 g (or 100 mL) and per reference amount (RA)a

Nutrient composition (median (interquartile range))

Calories (kcal) Sodium (mg) Saturated fat (g) Total sugars (g)

Products (n) 100 g/mL RAa 100 g/mL RAa 100 g/mL RAa 100 g/mL RAa

Packaged foodb

Agropur 123 88 (269) 110 (50) 49 (589) 95 (111) 2 (16) 3 (4) 4 (10) 8 (18)

Campbell Soup 222 52 (47) 120 (90) 280 (148) 551 (526) 0 (1) 1 (2) 2 (5) 4 (7)

Canada Bread 96 267 (147) 197 (80) 380 (107) 279 (71) 1 (4) 1 (3) 3 (3) 2 (3)

Danone 132 100 (23) 162 (68) 54 (26) 95 (50) 1 (1) 2 (1) 11 (5) 18 (9)

General Mills 382 286 (290) 144 (85) 276 (406) 104 (131) 2 (3) 2 (3) 11 (22) 10 (12)

George Weston 169 280 (53) 183 (67) 455 (200) 293 (123) 1 (1) 1 (0) 4 (5) 2 (4)

Kellogg 138 397 (71) 181 (97) 400 (298) 150 (134) 2 (4) 1 (2) 19 (18) 9 (8)

Kraft Heinz 460 183 (255) 80 (75) 533 (614) 219 (248) 1 (7) 1 (3) 6 (11) 2 (7)

Loblaw 3099 233 (277) 128 (147) 260 (436) 135 (315) 1 (5) 1 (3) 3 (12) 3 (10)

Maple Leaf Foods 158 230 (179) 147 (165) 807 (326) 471 (226) 4 (8) 3 (5) 1 (3) 1 (2)

Mondelēz 227 467 (71) 140 (55) 310 (324) 93 (64) 4 (9) 1 (3) 25 (36) 8 (11)

Nestlé 313 150 (153) 212 (236) 69 (194) 88 (508) 3 (5) 4 (5) 11 (16) 16 (18)

Parmalat 120 257 (300) 120 (85) 338 (631) 105 (124) 10 (19) 4 (4) 3 (11) 2 (20)

PepsiCo 340 382 (448) 153 (171) 379 (584) 145 (203) 2 (3) 0 (2) 5 (13) 4 (13)

Saputo 95 233 (269) 110 (69) 200 (650) 169 (100) 8 (15) 3 (4) 5 (7) 1 (12)

Sobeys 1633 233 (287) 140 (163) 284 (460) 180 (319) 1 (5) 1 (4) 4 (14) 3 (12)

Sun-Rype 36 51 (280) 71 (55) 27 (28) 20 (18) 0 (0) 0 (0) 12 (68) 16 (13)

Unilever 217 103 (221) 80 (176) 237 (368) 128 (592) 0 (5) 1 (3) 2 (13) 2 (15)

Beverages onlyc

A. Lassonde 77 44 (16) 110 (38) 6 (4) 15 (10) 0 (0) 0 (0) 10 (4) 25 (10)

Canada Dry Mott’s 64 43 (27) 60 (88) 15 (29) 50 (80) 0 (0) 0 (0) 10 (7) 12 (24)

Coca-Cola 138 40 (27) 115 (44) 8 (9) 20 (37) 0 (0) 0 (0) 10 (6) 25 (11)

Ocean Spray Cranberries 38 44 (40) 110 (88) 10 (10) 20 (29) 0 (0) 0 (0) 11 (9) 27 (18)
aRA: reference amount (defined in Health Canada’s Table of Reference Amounts for Food [32])
bCompany offers packaged foods only or in addition to beverages
cCompany offers beverages only
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sugars, saturated fat, trans fat, and portion sizes or en-
ergy content) where relevant across the company’s prod-
uct portfolio, and that publicly report their progress on a
regular basis. Although these companies reported spe-
cific commitments to reduce negative nutrients across
their product portfolios, their products remained high in
saturated fat, sodium and/or sugars as of 2017, and had
low HSR scores. The juxtaposition of these findings sug-
gests that stronger voluntary commitments do not ne-
cessarily result in company product portfolios of better
nutritional quality. However, further analysis is war-
ranted to assess how companies’ commitments compare
to their actions regarding the healthfulness of their
products.
Our results demonstrate considerable opportunity for

the largest packaged food and beverage companies in

Canada to improve the nutritional quality of their prod-
ucts, both overall and within food categories. The wide
ranges in HSRs and amounts of calories, saturated fat,
sodium and sugars of products within food categories in-
dicate that offering healthier versions of most products
is possible and may be feasible for manufacturers. There
was substantial variation in product healthfulness be-
tween companies for nearly all food categories, except
categories with products primarily consisting of whole
foods containing few ingredients, with little variability in
nutritional composition between products (e.g., eggs, le-
gumes). Reformulating existing products to reduce their
caloric density and saturated fat, sodium and sugar con-
tent, introducing healthier products within existing
product lines, or acquiring healthier brands or product
lines from other companies in exchange for current less

Table 4 The range in median amounts of calories, sodium, saturated fat and total sugars in companies’ products per 100 g (or mL)
and reference amount (RA)a, overall and by food categorya

Food category Median calories (kcal) Median sodium (mg) Median saturated fat (g) Median total sugars (g)

Per 100 g/
mL

Per RAa Per 100 g/
mL

Per RAa Per 100 g/
mL

Per RAa Per 100 g/
mL

Per RAa

Minb Maxc Minb Maxc Minb Maxc Minb Maxc Minb Maxc Minb Maxc Minb Maxc Minb Maxc

OVERALL 40 467 60 212 6 807 15 551 0 10 0 4 1 25 1 27

Bakery products 267 500 35 205 232 643 45 293 1 9 1 2 0 23 0 10

Beverages 0 37 0 137 0 22 0 83 0 0 0 0 0 10 0 36

Cereals and other grain products 356 436 110 367 12 1117 6 1117 0 3 0 2 0 28 0 12

Combination dishes 102 299 307 584 239 994 718 1987 0 7 1 13 2 5 4 13

Dairy products and substitutes 48 333 35 161 44 700 5 210 0 17 0 5 0 14 0 19

Dessert toppings and fillings 223 424 104 149 77 212 23 74 0 13 0 4 32 62 16 20

Desserts 55 229 71 297 38 109 50 142 0 11 0 14 13 18 17 23

Eggs and egg substitutes 132 132 132 132 129 129 129 129 3 3 3 3 0 0 0 0

Fats and oils 167 900 50 90 0 833 0 240 0 50 0 5 0 7 0 2

Fruit and fruit juices 39 52 59 130 0 10 0 25 0 0 0 0 9 12 12 29

Legumes 84 175 103 149 8 434 4 369 0 1 0 1 0 1 1 1

Marine and fresh water animals 106 108 100 102 347 358 323 340 0 1 0 1 0 0 0 0

Meat, poultry, their products and
substitutes

200 214 127 165 471 829 413 463 3 4 2 3 0 0 0 0

Miscellaneous category 100 438 1 111 338 27,
500

48 577 0 13 0 1 0 32 0 7

Nuts and seeds 600 667 90 198 0 400 0 60 6 7 1 2 4 7 1 1

Potatoes, sweet potatoes and yams 97 101 110 136 88 316 148 442 0 1 0 1 1 1 1 2

Salads 90 128 90 130 128 255 128 289 2 2 2 2 2 3 2 3

Sauces, dips, gravies and condiments 40 300 15 120 17 1733 10 372 0 9 0 3 0 40 0 24

Snacks 300 571 60 286 167 1217 83 609 2 10 1 5 1 33 0 17

Soups 8 48 20 120 244 293 610 733 0 0 0 1 0 1 1 3

Sugars and sweets 300 524 50 213 7 196 1 78 0 16 0 6 43 78 11 32

Vegetables 20 35 10 60 72 733 100 620 0 0 0 0 2 7 2 11
aReference amounts (RA) and food categories are defined in Health Canada’s Table of Reference Amounts for Food [32]
aThe minimum median amount of calories, sodium, saturated fat or total sugars in a company’s products, overall or within a food category
bThe maximum median amount of calories, sodium, saturated fat or total sugars in a company’s products, overall or within a food category
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healthy alternatives may provide opportunities for
improvement.
This study was unique in its inclusion of two major

Canadian retailers with private-label brands. In recent
years, private-label brands in Canada have increasingly
aligned with consumer trends and values, offering high-
quality products at lower prices than national brand alter-
natives [46, 47]. As a result, grocery retailers with private-
label products have become dominant in the Canadian
market, with retailers constituting approximately 13% of
packaged food sales and 20% of that for beverages as of
2018 [29, 30], following 5 years of consistent share growth
of private-label products in Canada [47]. Compared with
many multinational or domestic manufacturers, retailers
typically manufacture a greater number and variety of
products within their national markets [48], as evidenced
in this study where Loblaw and Sobeys offered the most

products overall and were the only companies with prod-
ucts in every major food category examined. Products of-
fered by these two retailers were neither among the
healthiest nor the least healthy overall. This finding is
somewhat surprising given that, unlike most other sampled
companies, Loblaw and Sobeys offer many unprocessed or
minimally-processed packaged foods that align with Canada’s
Dietary Guidelines [49] (and were assessed in this study), such
as frozen plain fruits and vegetables, minimally-processed
meats and seafood, and dry or canned legumes and grains.
Our findings may suggest that while Canada’s top grocery re-
tailers are making healthier private-label options available to
consumers, a large proportion of their product portfolios are
still of relatively poor nutritional quality.
While voluntary efforts from food companies to offer

healthier products will be critical in improving the Can-
adian food supply, governments play a key role by

Table 5 The number and proportion of products exceeding Health Canada’s “high in” nutrient thresholds (≥15% Daily Value) for
proposed front-of-pack (FOP) labelling regulations and would therefore be required to bear ≥1 FOP symbols for sodium, saturated
fat and/or total sugars

Company Total
products
na

Eligible
products
nb

≥1 FOP symbol Sodium Saturated fat Total sugars

n %c n %c n %c n %c

A. Lassonde 77 77 61 79.2 1 1.3 0 0.0 60 77.9

Agropur 123 115 90 73.2 19 15.4 48 39.0 42 34.1

Campbell Soup 222 221 191 86.0 162 73.0 32 14.4 33 14.9

Canada Bread 96 96 37 38.5 13 13.5 25 26.0 17 17.7

Canada Dry Mott’s 64 62 39 60.9 9 14.1 0 0.0 30 46.9

Coca-Cola 138 138 113 81.9 9 6.5 1 0.7 108 78.3

Danone 132 132 103 78.0 0 0.0 35 26.5 86 65.2

General Mills 382 378 295 77.2 97 25.4 105 27.5 175 45.8

George Weston 169 169 95 56.2 79 46.7 12 7.1 13 7.7

Kellogg 138 138 84 60.9 26 18.8 32 23.2 37 26.8

Kraft Heinz 460 460 345 75.0 260 56.5 117 25.4 66 14.3

Loblaw 3099 2935 1867 60.2 941 30.4 866 27.9 694 22.4

Maple Leaf Foods 158 158 154 97.5 143 90.5 84 53.2 13 8.2

Mondelēz 227 227 142 62.6 31 13.7 83 36.6 105 46.3

Nestlé 313 309 249 79.6 78 24.9 168 53.7 163 52.1

Ocean Spray Cranberries 38 38 26 68.4 0 0.0 1 2.6 26 68.4

Parmalat 120 120 106 88.3 28 23.3 82 68.3 39 32.5

PepsiCo 340 337 166 48.8 67 19.7 33 9.7 94 27.6

Saputo 95 87 73 76.8 25 26.3 60 63.2 23 24.2

Sobeys 1633 1545 1073 65.7 543 33.3 508 31.1 435 26.6

Sun-Rype 36 36 31 86.1 0 0.0 0 0.0 31 86.1

Unilever 217 217 158 72.8 91 41.9 53 24.4 64 29.5

TOTAL 8277 7995 5498 66.4 2622 31.7 2345 28.3 2354 28.4
aTotal number of products offered by the company - overall or within a given food category – irrespective of whether a product was exempt from Health
Canada’s proposed requirement to display a FOP nutrition symbol
bNumber of products offered by the company – overall or within a given food category – that would be eligible for evaluation against the proposed thresholds
for displaying a FOP nutrition symbol (i.e., products that did not qualify for exemption)
cDenominator consists of all products offered by the company (including those that would be exempt from the requirement to display a FOP nutrition symbol)
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establishing the regulatory environment in which com-
panies operate [50]. In Canada, the federal government
has recently introduced several initiatives with direct or
indirect effects on the nutritional quality of the food
supply, including voluntary targets for sodium reduction
in processed foods established in 2012 [51], a ban on
industrially-produced trans fat in foods as of 2018 [52],
and proposed restrictions on unhealthy food marketing
to children [53] and mandatory FOP nutrition symbols
on foods high in saturated fat, sodium and/or total
sugars [40]. This study found 20 of 22 major food com-
panies in Canada would be required to label more than
half of their products as high in one or more nutrients
of concern. Additionally, 32% of products offered by the
sampled companies were found to be high in sodium,
and 10 of the 22 companies would be required to carry a
FOP nutrition symbol for sodium on at least one-
quarter of their products. These results provide further
evidence that Health Canada’s voluntary sodium reduction
targets have had limited uptake from industry [51], with
considerable room for improvement remaining. Given the
large proportion of products that exceed the thresholds
established by Health Canada, the proposed FOP regula-
tions, which include a transition period of approximately
4 years from their implementation [40], would allow time
for manufacturers to either add the appropriate FOP nu-
trition symbols to their products or reformulate products
such that they would no longer exceed the “high in”
thresholds for sodium, saturated fat and/or sugars (and
would not be required to bear a FOP nutrition symbol).
In the absence of a consensus on the superiority of a

single approach to assessing the nutritional quality of a
food, products in this study were evaluated according to
both an NP model and in terms of individual nutrients
of public health concern per 100 g (or mL) and RA.
While the HSR system was valuable for assessing the nu-
tritional composition of products based on both positive
and negative nutrients and components, and for ranking
companies by the average healthfulness of their prod-
ucts, this NP model has several limitations [41, 54, 55].
For example, the current HSR scoring algorithm enables
some products that are rich in protein, fibre and/or
FVNL – but also high in calories, saturated fat, sodium
and/or sugars – to achieve relatively high HSRs. Examin-
ing amounts of individual negative nutrients/compo-
nents helped account for this limitation, the importance
of which was apparent in our observation that no com-
pany’s product portfolio was consistently considered
healthy by all of the assessments conducted in this study.
For example, although Agropur had the highest overall
mean HSR, their products were found to be relatively
high in saturated fat and sodium, and 73% exceeded at
least one %DV threshold. Additionally, because the HSR
only evaluates the nutritional composition of foods per

100 g or mL, foods with large RAs (or stated serving
sizes) may receive high HSRs despite being rich in calo-
ries or negative nutrients. This was reflected in our re-
sults where ranking of companies based on average
levels of calories, sodium, saturated fat and total sugars
in their products differed depending on whether they
were assessed per 100 g (or mL) or RA. The HSR system
is currently undergoing a 5-year review following its vol-
untary implementation as a FOP labelling system in
Australia and New Zealand in 2014, which may address
some of the weaknesses identified in the system [56].
This study is strengthened by its analysis of a large,

highly representative sample of packaged food and
beverage companies whose products constitute a sig-
nificant proportion of the Canadian food supply.
Given that about two-thirds of these companies are
multinational, our results may be somewhat
generalizable to other food supplies, although there is
evidence that nutrients levels of the same products
from multinational food companies often vary by
market [18]. Additionally, the study was conducted
independently of interested stakeholders (i.e., food in-
dustry or government representatives, policymakers), a
considerable strength. Limitations include that data
collection was restricted to three retail outlets in one
major city at a single time point and, as such, may
not capture absolutely all products offered by the
sampled companies in the Canadian food supply. This
limitation could potentially be mitigated in future re-
search if companies shared data on the nutritional
composition of their products with researchers or
publicly accessible websites to ensure that all products
in Canada (or other markets of interest) were being
assessed. In addition, some products in this sample
may have been discontinued, reformulated or acquired
by a different company since data were collected in
2017.

Conclusions
There is considerable variation in the nutritional quality
of products offered by the top packaged food and bever-
age companies in Canada, and many of their products
are energy-dense and high in sodium, saturated fat and/
or sugars. Findings from this study suggest a need and
an opportunity for many companies to improve the nu-
tritional quality of their products, such as through refor-
mulation of existing products, the development of
healthier alternatives or by acquiring healthier brands or
product lines. By holding individual companies directly
accountable for the healthfulness of their products, re-
sults from this work may prompt efforts from food com-
panies and/or Health Canada to improve the nutritional
quality of the Canadian food supply.
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