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Abstract

Background—Population-wide sodium reduction strategies aim to reduce the cardiovascular 

burden of excess dietary sodium. Lowering sodium in packaged foods, which contribute the most 

sodium to the diet, is an important intervention to lower population intakes.

Purpose—To determine sodium levels in Canadian packaged foods and evaluate the proportion 

of foods meeting sodium benchmark targets set by Health Canada.

Methods—A cross-sectional analysis of 7234 packaged foods available in Canada in 2010–11. 

Sodium values were obtained from the Nutrition Facts table.

Results—Overall, 51.4% of foods met one of the sodium benchmark levels: 11.5% met Phase 1, 

11.1% met Phase 2, and 28.7% met 2016 goal (Phase 3) benchmarks. Food groups with the 

greatest proportion meeting goal benchmarks were dairy (52.0%) and breakfast cereals (42.2%). 

Overall 48.6% of foods did not meet any benchmark level and 25% of all products exceeded 

maximum levels. Meats (61.2%) and canned vegetables/legumes and legumes (29.6%) had the 

most products exceeding maximum levels. There was large variability in the range of sodium 

within and between food categories. Food categories highest in sodium (mg/serving) were dry, 

condensed and ready-to-serve soups (834 ± 256, 754 ± 163, and 636 ± 173, respectively), oriental 

noodles (783 ± 433), broth (642 ± 239), and frozen appetizers/sides (642 ± 292).

Conclusion—These data provide a critical baseline assessment for monitoring sodium levels in 

Canadian foods. While some segments of the market are making progress towards sodium 

reduction, all sectors need encouragement to continue to reduce the amount of sodium added 

during food processing.

INTRODUCTION

Hypertension is the leading cause of preventable deaths, for which excess dietary sodium 

intake is a major attributable risk factor.1, 2 Lowering population sodium intake is considered 

a highly effective strategy to address hypertension and reduce stroke, cardiovascular diseases 

and related health care expenditures.3–5 Such outcomes are relevant to Canadians who on 
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average consume approximately 3400 mg of sodium per day,6 which is more than two times 

higher than the recommended Adequate Intake level of 1500 mg, and much higher than the 

tolerable upper level of 2300 mg/day.7 To address this issue, the Canadian federal 

government appointed a multi-stakeholder Sodium Working Group to develop a Sodium 
Reduction Strategy for Canada.8 The Strategy aims to reduce sodium intakes to less than 

2300 mg/day by 2016 through recommended interventions targeted at the food supply, 

consumer and industry education and awareness, and research.8, 9 Since the majority of 

dietary sodium is derived from processed and prepared foods, it is projected that food supply 

interventions will have the largest impact in lowering sodium intakes.10 Bread products, 

processed meats, soup, and canned and pickled vegetables contribute the most sodium to the 

Canadian diet.11

Health Canada recently published sodium benchmark targets to guide the food industry in 

structured, voluntary reductions in the sodium content of processed foods, which provides 

food manufacturers with the opportunity to address any concerns related to consumer 

acceptance, technological barriers and microbial safety during reformulation.1213 However, 

there is presently no nationally coordinated monitoring framework to track sodium reduction 

progress in the food supply in relation to the published targets. Without timely monitoring 

and evaluation, the food industry cannot be held accountable to these targets, nor can their 

successes be measured. The objective of this study was to provide an analysis of sodium 

levels in packaged foods available in Canada and to evaluate the proportion of foods that 

meet Canadian sodium benchmark targets.13 Such data provide a critical baseline 

assessment of the sodium content of the food supply, which can be used as an objective 

comparator in upcoming years, as Canadian foods are reformulated to be lower in sodium. 

Such data are also essential in generating revised population-based estimates of sodium 

intakes when coupled with published national food intake data from surveys such as 

Canadian Community Health Survey 2.26

METHODS

This cross-sectional analysis utilized the University of Toronto Food Label Information 

Program database, which contains nutrition information on a national sample of packaged 

food and beverages available in Canadian grocery stores.14 Briefly, the database includes 

sodium and other nutrition and food label data from 10,487 food and beverages collected 

between February 2010 and April 2011. National and private-label brand foods were 

purchased from the four largest Canadian grocery chains, accounting for 56% of the 

Canadian grocery food and beverage market share.15 Food products available at multiple 

retailers and/or in multiple package sizes were captured only once. Foods were acquired 

according to 23 distinct food group categories and 153 sub-group categories, as defined by 

the Food and Drug Regulations.16 Data entered into the database included the Nutrition 

Facts table information, Universal Product Code, company, brand, price, container size, date 

and location of collection, and nutrition marketing information (e.g., nutrient content claims, 

health claims, and front-of-pack rating systems). Quality assurance steps for data validation 

were implemented, as previously described.14
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Assessment of Sodium Levels

Foods were classified into sodium-focused food group categories, major subcategories and 

minor subcategories, as published in Health Canada’s Guidance for the Food Industry on 
Reducing Sodium in Processed Foods (Online Supplementary Tables S1–S3).13 The sodium 

content in foods was obtained from the Nutrition Facts table (mg/serving) and was converted 

to standardized units (mg/100g and mg/kcal). Excluded from the analysis were foods with 

missing sodium values on the food package (n=17, entire database), and/or foods that do not 

contain significant amounts of sodium (e.g., dry rice, grain and pasta without seasoning). We 

determined means, medians and minimum and maximum levels for each food category and 

subcategory. Data were not weighted according to market share.

Health Canada’s sodium benchmarks include two interim benchmark target levels (Phase 1 

and 2), a 2016 goal level (Phase 3), and a maximum level for each food category (Online 

Supplementary Table S3).13 Standardized units (mg/100g) were used to determine the 

proportion of products meeting the phased benchmarks and the maximum level. Continuous 

variables are presented as mean ± standard deviation. Categorical variables are presented as 

frequency (percent). All analyses were conducted using SAS version 9.1 (SAS Institute Inc., 

Cary, NC).

RESULTS

Mean sodium levels

This analysis included 7234 food items from 13 food groups, 52 major sub-group categories, 

and 171 minor sub-group categories. The highest mean sodium levels per serving were 

found among dry, canned condensed and canned ready to serve soups (834 ± 256 mg/

serving, 754 ± 163 mg/serving, and 636 ± 173 mg/serving, respectively), fresh and instant 

oriental noodles (783 ± 433 mg/serving), broth (642 ± 239 mg/serving), refrigerated and 

frozen appetizers and sides (642 ± 292 mg/serving), and sausages and wieners (636 ± 217 

mg/serving), canned/dry shelf stable mixed dishes (e.g., pasta with sauce, seasoned rice, 

canned chili) (613 ± 270 mg/serving) pizza, pizza snacks and frozen sandwiches (631 ± 171 

mg/serving) (Table 1, Online Supplementary Table S1). There was high variability in sodium 

levels across several product categories including: seasoning mixes (33 to 10741 mg/100g), 

sauces, dips and gravies and condiments (0–7250 mg/100g), canned vegetables (0 to 2800 

mg/100g), and natural cheese (0 to 2533 mg/100g). In contrast, there was relatively less 

variability in the sodium content of canned soups: condensed soups (128 to 477 mg/100g) 

and ready to serve soups (55 to 474 mg/100g). In relation to sodium content per calorie, the 

highest density was observed among broth (62.8 ± 51.1 mg/kcal), seasoning mixes (14.7 

± 10.3 mg/kcal), canned vegetables (12.1 ± 18.6 mg/kcal), dry and canned condensed soup 

(11.4 ± 9.7 mg/kcal and 9.0 ± 4.2 mg/kcal, respectively), and sauces, dips, gravies and 

condiments (10.5 ± 13.8 mg/kcal) (Table 1, Online Supplementary Table S2).

Comparison with sodium benchmarks

Proportion meeting sodium benchmarks—Overall, 51.4% of food products met one 

of the sodium benchmark levels: 11.5% met Phase 1 benchmarks, 11.1% met Phase 2 

benchmarks, and 28.7% met the goal benchmark (Phase 3) (Table 2, Figure 1). The greatest 
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proportion of products meeting the Phase 3 goal benchmark targets were dairy products 

(52.0%) and breakfast cereals (42.2%); whereas canned vegetables and legumes (16.1%), 

snack foods (21.6%), and sauces, dips, gravies and condiments (24.3%) had the fewest 

number of products meeting goal benchmarks (Figure 2). There was large within-group 

variation in the proportion of products meeting the benchmarks across many product 

categories (Online Supplementary Table S32). For example, among packaged bread 

products, 51.4% of hearth breads met the goal benchmark target as compared to 0% of diet 

breads.

Proportion exceeding all benchmark levels—Overall, 48.6% of products evaluated 

contained high levels of sodium, exceeding both the interim (Phase 1 and 2) or 2016 goal 

(Phase 3) benchmark levels. Canned vegetables and legumes (66.9%), and fish and seafood 

products (56.1%) had the highest proportion of products not meeting benchmarks. In 

contrast, nut butters (10.5%), dairy products (34.2%), breakfast cereals (36.5%), and 

seasonings (37.8%) had the lowest number of products. Similar to the proportion of products 

meeting the benchmarks, there was also much within-group variation. For example, 56.3% 

of canned soups exceeded all benchmarks, whereas only 26.8% of ready-to-serve soups 

exceeded all benchmarks. Among dairy products, processed cheeses had a much higher 

proportion of products exceeding the benchmarks as compared to natural cheeses (63.3% 

versus 30.8%).

Proportion exceeding maximum levels—Sodium levels in 24.7% of all products 

exceeded the maximum levels set by Health Canada. Meat and meat substitutes (61.2%), and 

canned vegetables and legumes (29.6%) had the greatest proportion of products that 

exceeded maximum levels. However, soups and broth (11.7%), nut butter (13.3%) and dairy 

products (16.1%) had the lowest proportion of products that exceeded maximum levels.

DISCUSSION

These data provide a critical baseline evaluation of sodium levels in the food supply that 

may be used to inform policies and actions by government and the food industry to lower 

sodium in food items, and to conduct longitudinal evaluations to determine the magnitude of 

sodium reduction across the food supply as well as to determine resulting changes in 

population sodium intakes and health outcomes. This study demonstrates that in 2010–11, 

51% of packaged foods met at least one of the benchmark targets. Almost one third of these 

foods met the 2016 goal benchmark target. However, it also should be emphasized that 

approximately half of all foods contained sodium levels that exceeded all benchmark targets, 

and 25% of foods overall had unacceptably high amounts of sodium that surpassed the 

maximum levels established by Health Canada.13 There was large variability in the range of 

sodium and in the proportion of foods meeting benchmark targets both within and between 

food group categories and sub-categories. Thus, while some segments of the market are 

already making progress towards sodium reduction, food manufacturers in all sectors must 

be encouraged to take continual action in reducing the amount of sodium added during food 

production. Indeed, these findings are similar to other countries,17, 18 and are encouraging 

since they suggest that lower sodium reformulations are achievable while preserving the 

sensory and functional characteristics that sodium imparts on food. Such food supply 

Arcand et al. Page 4

Am J Prev Med. Author manuscript; available in PMC 2016 May 17.

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript



interventions are paramount in supporting individuals to reduce sodium consumption, both 

in the general population and in subgroups with greater sensitivity to excess dietary sodium 

such those with prehypertension or hypertension, African Americans, those over 51 years of 

age, and those with advanced diseases (e.g., heart failure), who may be recommended to 

consume more stringent levels of sodium.7

In this baseline analysis, 29% of foods already met the 2016 goal benchmark targets. This 

does not necessarily represent progress as this data is expected given the methodologies 

Health Canada applied during the benchmark setting process.13 For example, when 

assessing the distribution of sodium in a food category, Health Canada set benchmark targets 

at approximately the 25th percentile and they excluded products labeled “low sodium”, 

which constitute 4.5% of packaged foods in Canada.14 However, while Health Canada’s 

benchmark targets are relatively consistent with those in other countries,19 the data in this 

study point to variability in the application of the target setting methodology i.e., 52% of 

dairy products met benchmark targets at baseline as compared to 16% of canned vegetables. 

This finding suggests that some food types were considered to be more amenable to 

reformulation. Indeed, some food categories will have greater challenges based on the 

functional properties of sodium i.e., reducing microbial growth in processed meats and 

controlling the stickiness of dough.20 Despite the level of stringency applied, it is important 

that all food categories and sub-categories be reformulated with lower sodium levels so that 

the health benefits of sodium reduction can be achieved among all Canadians. This is 

relevant since not all consumers select the same types of food. For example, should wieners 

(hot dogs) fail to meet benchmark targets, the individuals who frequently consume wieners 

(e.g., children) would continue to be exposed to higher sodium levels than is necessary.11

Monitoring of sodium in the food supply is critical to evaluating the successes and 

shortcomings of the efforts made by food industry to reduce the sodium content of food 

items. Indeed, many of the successes of trans fat reduction in the Canadian food supply are 

likely attributable to the Health Canada’s Trans Fat Monitoring Program, which conducted 

planned, periodic analysis and public reporting of trans fat levels.21–23 However, the federal 

government disbanded the Canadian Sodium Working Group prior to the completion of the 

final part of the Terms of Reference, which included the development and implementation of 

a nationally coordinated sodium monitoring and evaluation program. Some analyses, 

however, have been conducted by independent third parties in other countries and by 

industry groups.24–26 For example, the Baking Association of Canada has reported that 

sodium in pantry breads was reduced by 8% from 2009 to 2011 (473 mg/100g to 433 mg/

100g).25 However, planned and periodic third party evaluations are paramount to providing 

an objective and comprehensive monitoring of sodium levels across the entire food supply, 

as opposed to a single product category.

These data have significant implications for Canadian consumers, many of whom report 

taking personal action to reduce sodium.27 First, we identify the foods that are most sodium 

dense in relation to serving size and calories. This data has provided the foundation for the 

development of a web-based “Salt Calculator” (www.projectbiglife.ca), translating this data 

for consumer use.28 For the consumer, it is important to understand which food categories 

have made progress in reducing sodium levels and to be generally knowledgeable the 
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absolute levels of sodium relative to what they consume, per serving, per 100 g, or per 

calorie, so that they can consider limiting higher sodium products or to search for low 

sodium varieties. Sodium levels per calorie, which we have uniquely described in this 

analysis, can also be a useful guide when translated into dietary patterns.29–31 Based on a 

2000 kcal/day diet and a dietary sodium recommendation of less than 2300 mg/day, a food 

with a sodium to calories ratio that is greater than or approaching 1.0, can be considered 

sodium dense. When examined on a calorie basis, a number of foods contribute significant 

amounts of sodium, suggesting that products such as soups, seasonings, dips, sauces, 

condiments and canned vegetables should be used sparingly. Interpretation of this approach, 

however, should be carefully considered since foods with a high caloric content may have a 

reduced sodium to calorie ratio and may inappropriately be viewed as a favorable choice 

(e.g., bacon, processed meats, cheese, cakes, cookies).

Although consumer action in selecting lower sodium foods is an important factor in 

reducing sodium intakes, and a focus of national sodium awareness campaigns, these data 

highlight the need for creating supportive food environments so that consumers have a 

sufficient selection of lower sodium options. While Canadian consumers have reported a 

preference for lower sodium products,32 the top reported barriers to limiting dietary sodium 

intake are lack of variety of lower sodium packaged foods and restaurant foods.27 While 

target setting for the packaged food sector has occurred, targets for foods consumed outside 

the home are also needed, especially given the extremely high sodium levels documented in 

restaurant foods and menus of public institutions (e.g., schools, hospitals, long term care 

facilities).33–35

There are limitations to our study. This analysis included a large number of products 

available on the Canadian food and beverage market and some regionally produced foods 

may not included. However, national and private label brands were collected at four large 

national grocery retailers that, combined, have over half of the Canadian food and beverage 

market share. Furthermore, assessment of private label brands has been excluded in other 

food supply surveys, which is relevant since private label brands can make up a sizeable 

share of the market share for many food categories, ranging from a low of <1% for 

categories such as juices, cheese or chocolate to a high of nearly 50% in categories such as 

cakes and pastries, breakfast goods, concentrates, canned meats and canned fruit.36 These 

data were analyzed un-weighted to market share. However, market share data has limited 

accessibility based on the very significant costs to purchase it from marketing companies, 

and one study demonstrated little variation between weighted and un-weighted means with 

only select food group categories being affected.18 Indeed, such a consideration is not an 

issue when determining the proportion of products meeting/exceeding the benchmark 

targets. Although sodium intake was assessed using the Nutrition Facts table, Canadian 

regulations permit a 20% variance between the published and actual values. Published 

Canadian data on trans fat levels has demonstrated agreement between the Nutrition Facts 

table data and chemical analysis, though it remains uncertain if this can be extrapolated to 

sodium.37

In summary, these data provide a baseline assessment of sodium levels in foods at the time 

of implementation of Canada’s Sodium Reduction Strategy. With longitudinal updating of 
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our database, we will build upon this data to track the progress the food industry has made 

over time towards lowering the sodium content of the foods to levels that would benefit the 

dietary intakes and health of Canadians.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Proportion of packaged foods meeting and exceeding Health Canada’s sodium 
benchmark targets
The proportion of all packaged food products that do not meet any of the benchmark targets 

(Red), and that meet the interim benchmark targets Phase 1 (yellow) and Phase 2 (blue), the 

2016 goal (Phase 3) benchmark targets (brown), established by Health Canada.13 Full set of 

data described in Online Supplementary Table S1.
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Figure 2. Proportion of packaged foods in by food group categories meeting and exceeding 
sodium benchmark targets
The proportion of products in food group categories that do not meet any of the benchmark 

targets (Red), and that meet the interim benchmark targets Phase 1 (yellow) and Phase 2 

(blue), the 2016 goal (Phase 3) benchmark targets (brown), established by Health Canada.13 

Full set of data described in Online Supplementary Table S3.
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