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1 Abstract

2 The release of Canada’s Food Guide (CFG) in 2019 by Health Canada prompted the 

3 development of indices to measure adherence to these updated dietary 

4 recommendations for Canadians. This study describes the development and scoring 

5 standards of the Healthy Eating Food Index (HEFI)-2019, which is intended to measure 

6 alignment of eating patterns with CFG-2019 recommendations on food choices among 

7 Canadians aged 2 years and older. Alignment with the intent of each key 

8 recommendation in the CFG-2019 was the primary principle guiding the development of 

9 the HEFI-2019. Additional considerations included previously published indices, data on 

10 Canadians’ dietary intakes from the 2015 Canadian Community Health Survey (CCHS) 

11 – Nutrition, and expert judgement. The HEFI-2019 includes 10 components: Vegetables 

12 and fruits (20 points), Whole-grain foods (5 points), Grain foods ratio (5 points), Protein 

13 foods (5 points), Plant-based protein foods (5 points), Beverages (10 points), Fatty 

14 acids ratio (5 points), Saturated fats (5 points), Free sugars (10 points), and Sodium (10 

15 points). All components are expressed as ratios (e.g., proportions of total foods, total 

16 beverages, or total energy). The HEFI-2019 score has a maximum of 80 points. 

17 Potential uses of the HEFI-2019 include research as well as monitoring and surveillance 

18 of food choices in population-based surveys. 

19 Novelty bullet

20 ● The Healthy Eating Food Index-2019 was developed to measure adherence to 

21 the 2019 Canada's Food Guide recommendations on healthy food choices.

22 ● The HEFI-2019 includes 10 components, of which 5 are based on foods, 1 on 

23 beverages and 4 on nutrients, for a total of 80 points. 
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24 Keywords

25 Canada’s Food Guide, Canadian Community Health Survey, nutrition survey, 24-hour 

26 dietary recalls, diet quality, Healthy Eating Food Index, HEFI-2019, food choices, 

27 adherence, dietary guidelines.
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29 Introduction

30 Suboptimal dietary patterns are among the leading risk factors for morbidity and 

31 mortality in Canada (Alam et al, 2019) and worldwide (G. B. D. Risk Factors 

32 Collaborators, 2020). Healthy eating is therefore a critical component of chronic disease 

33 prevention and management. In this regard, several countries have proposed food-

34 based dietary recommendations (Food and Agriculture Organization of the United 

35 Nations, 2021) that guide consumers towards achieving healthy dietary patterns. 

36 National dietary guidelines also present key information for health professionals as well 

37 as policy-makers to support strategies that promote healthy eating (Health Canada, 

38 2019a). Finally, dietary guidelines are often used as a reference by food services, 

39 government programs and the food industry to support the development of healthier 

40 food environments.

41

42 In 2019, Health Canada released an updated Canada’s Food Guide (CFG-2019) that 

43 promotes healthy eating and overall nutritional well-being and supports improvements to 

44 the food environment (Health Canada, 2019b; 2021). Unlike the previous CFG-2007, 

45 CFG-2019 no longer provides dietary guidance based on age-sex recommendations for 

46 the number of servings per day and servings sizes. Rather, CFG-2019 recommends 

47 eating a variety of healthy foods each day, including fruits and vegetables, whole grains 

48 and protein foods emphasizing plant-based protein foods more often (Health Canada, 

49 2019b). The 2019 Canada’s food guide plate is an illustration of the desirable 

50 proportions of food categories in relation to one another and can be used as a visual 

51 cue or reminder to follow when building healthy meals and snacks. Recommendations 
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52 in CFG-2019, which are less prescriptive than previous recommendations in Canada, 

53 also provide guidance not only on what to eat, but also on how our eating habits and 

54 food environments can promote health and reduce the risk of nutrition-related chronic 

55 diseases. Healthy food choices and healthy eating habits within CFG-2019 are 

56 promoted through a suite of targeted web pages that communicate information to a 

57 variety of users including the public, policy-makers and health professionals (Health 

58 Canada, 2019a). For example, Health Canada’s Dietary Guidelines are intended 

59 primarily for health professionals and policy-makers, while the Healthy Eating 

60 Recommendations and the plate snapshot translate Health Canada’s Dietary Guidelines 

61 into simple and applicable messages for consumers (Health Canada, 2019a). 

62

63 For research and surveillance purposes, it is important to evaluate the extent to which 

64 individuals and populations adhere to dietary guidelines. In this regard, the development 

65 of an index reflecting the degree to which patterns of eating align with dietary guidelines 

66 is invaluable. Such indices are often used as a proxy measure of overall diet quality and 

67 can track temporal trends and changes in population-based studies and in national 

68 surveys (Kirkpatrick et al, 2018; Krebs-Smith et al, 2015; Ocke, 2013; Wirt & Collins, 

69 2009). Specific components of such indices may also be used to assess adherence of 

70 the population or subgroups of the population to specific recommendations (Kirkpatrick 

71 et al, 2018). Indices reflecting alignment of dietary patterns to dietary guidelines may be 

72 used to measure associations between specific dietary recommendations and health 

73 outcomes (Krebs-Smith et al, 2015; Liese et al, 2015; Miller et al, 2020), thus providing 

74 key data to inform future guidelines. In 2009, Garriguet (Garriguet, 2009) developed the 
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75 Canadian Healthy Eating Index (C-HEI) to measure adherence to recommendations in 

76 the CFG-2007. The C-HEI was inspired by the HEI-2005, which was designed to 

77 measure adherence to the Dietary Guidelines for Americans 2005 (Guenther et al, 

78 2008). As indicated above, there are fundamental differences in the recommendations 

79 found in the 2007 and 2019 versions of CFG. Thus, the C-HEI 2007 could not be used 

80 to assess adherence to the most recent dietary recommendations in Canada and the 

81 development of an entirely new adherence index was warranted. This paper describes 

82 the development and provides a detailed description of the Healthy Eating Food Index 

83 2019 (HEFI-2019), which aims to measure alignment of dietary patterns to the “Healthy 

84 Food Choices” recommendations of the CFG-2019 (also referred to as the “What to Eat” 

85 recommendations). The evaluation of the HEFI-2019 is presented in an accompanying 

86 paper (Brassard et al, In press).
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87 Materials and methods

88 The development of the HEFI-2019 involved three steps: 1- a scan of the literature for 

89 existing indices, 2- defining general guiding principles and 3- development of the HEFI-

90 2019 components and standards for scoring based on an iterative process.

91

92 Literature scan of existing tools

93 A scan of the literature was first performed to explore the possibility of adapting or 

94 adopting existing dietary guidance adherence indices for use in Canada. The scan also 

95 assessed how different countries or organizations approached the development of their 

96 dietary guidance adherence indices. Although no existing index was adequately tailored 

97 to the content and intention behind each recommendation in the CFG-2019, the scan 

98 provided insightful methodological information regarding the development of such 

99 indices. Notably, the scan highlighted the challenge of translating flexible and non-

100 quantitative recommendations into scalable standards (Gabe & Jaime, 2019). It also 

101 provided inspiration to develop a framework that translates recommendations into 

102 components of an adherence index (Romaguera et al, 2012; Shams-White et al, 2019).

103

104 Defining guiding principles

105 In March 2020, Health Canada in collaboration with the Knowledge Translation Strategy 

106 Unit of the Canadian Institutes of Health Research, held a one-day “Best Brains 

107 Exchange” meeting of experts from Canada, the USA and Brazil to initiate the 

108 development of different indices to measure adherence to CFG-2019 recommendations. 

109 Stakeholders represented a wide array of expertise, including nutrition policy and public 
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110 health, nutritional epidemiology, implementation research, dietary intake assessment 

111 methods and index development and validation. A summary of this event is available 

112 online (Canadian Institutes of Health Research & Health Canada, 2020). Participants of 

113 the meeting agreed that more than one dietary guidance adherence index was needed 

114 to measure both dimensions of the CFG-2019, i.e., recommendations on healthy food 

115 choices and on healthy eating habits. There was also strong consensus among 

116 participants regarding the considerations leading to the development of the HEFI-2019 

117 (Box 1). 

● Have clearly defined guiding principles for decision-making;

● Include all recommendations on healthy food choices in CFG-2019;

● Have clear definitions of each component score and accompanying 

documentation on the interpretation of the total HEFI-2019 score and 

component scores;

● Rationalize the attribution of equal or unequal number of points to each of the 

components of the HEFI-2019 (i.e., whether or not the components should 

receive equal points);

● Ensure that the HEFI-2019 has satisfactory psychometric properties;

● The final decisions regarding each component’s justification, structure and 

scoring standard of the HEFI-2019 would rest with Health Canada.

● Update subsequent versions of the HEFI-2019 (with future revisions of the 

CFG) only if significant changes are required.

118 Box 1. Key considerations towards the development of the HEFI-2019

119
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120 Participants were invited to provide feedback and comments during the subsequent 

121 phases of development of the HEFI-2019, described below, and its evaluation (Brassard 

122 et al, In press).

123

124 Key sources of information considered 

125 The HEFI-2019 aims to measure alignment of dietary patterns, hence adherence, to the 

126 “Healthy Food Choices” recommendations in the CFG-2019. It was agreed that the 

127 HEFI-2019 be developed for an application to 24-hour dietary recall data, since 24-hour 

128 dietary recall is considered the best dietary assessment instrument for use in 

129 population-based and national surveys (Thompson et al, 2015).

130

131 The primary source of information was CFG-2019. In particular, individual components 

132 of the HEFI-2019 and the overall index needed to be fully aligned with the wording and 

133 intention behind each healthy food choice recommendation in CFG-2019. Other sources 

134 of information were data-based evidence and expert judgment. Data-based evidence 

135 included the literature scan of existing tools described above as well dietary intake data 

136 among Canadians based on the 2015 Canadian Community Health Survey (CCHS) - 

137 Nutrition. The 2015 CCHS – Nutrition is the most recent national nutrition survey 

138 conducted in Canada and provides data on foods and nutrient intakes as well as other 

139 data to support interpretation of dietary intake information. Data from the 2015 CCHS – 

140 Nutrition was used to inform aspects of the scoring standards, along with the 

141 comparison of scoring standards with dietary intakes of Canadians. The simplicity of 

142 use of the HEFI-2019 and consistency in the definition of all components of the index 
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143 were identified as overarching guiding principles. The HEFI-2019 also needed to 

144 demonstrate satisfactory psychometric properties (Bland & Altman, 2002; Kirkpatrick et 

145 al, 2019). Those were examined in a concurrent study (Brassard et al, In press).

146   

147 Information in CFG-2019 included i) Canada’s Dietary Guidelines, primarily targeting 

148 health professionals and policy-makers (Health Canada, 2019a); ii) the Healthy Eating 

149 Recommendations, primarily targeting consumers (see Appendix A in (Health Canada, 

150 2019a)); and iii) the Food Guide Snapshot (Health Canada, 2019b). Canada’s Dietary 

151 Guidelines encompass three main guideline components. Guidelines #1 and #2 relate 

152 to the foundation of healthy eating and foods and beverages that undermine healthy 

153 eating, respectively. Guideline #3 relates to healthy eating habits (“how to eat”) and was 

154 not considered in the present work. 

155

156 Identification of the HEFI-2019 Components

157 Table 1 presents the key recommendations on healthy food choices in CFG-2019 and 

158 how they were translated into the corresponding components of the HEFI-2019. Based 

159 on the alignment with key recommendations, 10 components were identified, of which 

160 five are based on foods, one on beverages, and four on nutrients. The broad 

161 recommendation that “nutritious foods are the foundation for healthy eating” was not 

162 assessed independently. 

163 Seven of the HEFI-2019 components are “adequacy” components, i.e., greater 

164 adherence is defined by greater relative consumption, while 3 components are 

165 “moderation” components that relate to nutrients of concern, namely saturated fats, free 

166 sugars and sodium (Table 1), for which greater adherence is defined by lower relative 
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167 consumption. CFG-2019 neither dissuades nor encourages the consumption of sugar 

168 substitutes or artificial sweeteners (Table 1) and further indicates that nutritious foods 

169 and beverages should be promoted instead of artificially or sugar-sweetened foods and 

170 beverages (Health Canada, 2019a). The recommendation related to sugar substitutes is 

171 captured in the Beverages component, since artificially sweetened beverages are 

172 important contributors to the intake of sugar substitutes. Alcohol consumption is also 

173 considered in the Beverages component.

174

175 [Table 1 goes here]

176

177 Reference metrics to assess proportionality of food-based recommendations

178 As indicated above and unlike previous editions, CFG-2019 does not provide specific 

179 guidance on food portion size and recommended servings per day. Although the 

180 proportions of vegetables and fruits (50%), whole-grain foods (25%) and protein foods 

181 (25%) in the CFG-2019 plate’s snapshot are not specific quantitative targets per se, 

182 they were used as a benchmark to develop the HEFI-2019. Components expressed as 

183 ratios of intakes (i.e., densities or proportions) are more likely to reflect the quality of 

184 foods rather than the quantity, which is desirable for an adherence index (Krebs-Smith 

185 et al, 2018). Different options were considered to represent the proportions of the 

186 various food categories within an eating pattern, including volumes, weights and 

187 reference amounts (RAs). Using volumes is challenging since some solid foods such as 

188 whole fruits or muffins, cannot easily be expressed in volumes. Using weights was also 

189 ruled out because consumption of nutritionally dense foods (e.g. leafy greens) and 
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190 energy-dense foods (e.g. nuts) cannot be easily compared based on weights. RAs were 

191 therefore chosen as the metric to assess the proportional nature of the 

192 recommendations on healthy food choices in CFG-2019. RAs represent the amount of 

193 food (grams for solid foods, ml for liquids), typically consumed in one sitting and are 

194 available for most foods in Canada (Health Canada, 2016). The use of RA as a 

195 reference unit to translate each food-based recommendation into a scalable metric also 

196 circumvented the absence of recommended numerical amounts of food for each food 

197 category in CFG-2019. All food-based components expressed in RAs (Vegetable and 

198 fruits, Whole-grains foods, Grains foods ratio, Protein foods, Plant-based protein foods) 

199 are calculated as ratios to all (total) foods consumed, also expressed as RAs. Total 

200 foods consumed include all vegetables and fruits, all whole and non-whole grains foods 

201 as well as all protein foods, including unsweetened and protein-rich beverages (> 2.5g 

202 protein/100ml; (Health Canada, 2002)), which are considered protein foods in the CFG-

203 2019. Total foods also include all foods not recommended in CFG-2019 such as 

204 processed or prepared foods (e.g., processed meats, sugary breakfast cereals, biscuits 

205 and cakes, confectioneries). The amount for total foods is calculated by adding up the 

206 number of RAs of all foods consumed. Culinary ingredients (e.g., spices, baking soda), 

207 beverages without protein (e.g., water, coffee, tea, almond, cashew, rice, coconut) as 

208 well as oils and spreads are not included in the calculation of total foods. Beverages 

209 without protein are accounted for in the Beverages component. Oils and spreads are 

210 accounted for in the calculation of the nutrient-based Fatty acids ratio and Saturated 

211 fats components. The Table A1 in the appendix provides complete details about which 

212 foods and beverages are considered in each component of the HEFI-2019.
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213 Reference metrics to assess the Sodium component

214 The CFG-2019 sets the recommended limit for sodium at the 2300 mg/d chronic 

215 disease risk reduction threshold established by the National Academies of Sciences, 

216 Engineering, and Medicine (NASEM) (National Academies of Sciences Engineering 

217 Medicine, 2019). As such, one would opt to use absolute sodium intake values to score 

218 this component. However, sodium and energy intakes are strongly correlated (Health 

219 Canada, 2018b; World Health Organization, 2012). Using absolute sodium intake to 

220 calculate the Sodium component increases the likelihood of a strong association 

221 between the HEFI-2019 score and total energy intakes, and thus with the amount of 

222 food consumed as well, which is not consistent with the index’ purposes. 

223 On the other hand, using a density approach attenuates the association between 

224 energy intake and indices of diet quality (Krebs-Smith et al, 2018; Reedy et al, 2018), 

225 thus yielding an index that is less reliant on the amount of foods consumed. Other 

226 advantages of using the density approach are a higher sensitivity to detect changes 

227 over time due to smaller “ceiling” and “floor” effects and consistency of scoring 

228 standards among all components of the HEFI-2019, which are calculated as ratios of all 

229 foods or beverages consumed or the percentage of total energy (%E). 

230

231 Weighting of components 

232 As indicated above, a total of 10 components were mapped to healthy food choices 

233 recommendations in CFG-2019 (Table 1). One option considered was to attribute the 

234 same number of points to each component. However, some components are addressed 

235 by complementary recommendations in CFG-2019. For example, the components 
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236 Protein foods and Plant-based protein foods both relate to protein foods in the diet. Had 

237 both components been scored equally (i.e., 10 points each), recommendations on 

238 protein foods would have had more weight in the total HEFI-2019 (i.e., 20/100 points) 

239 than other individual recommendations, e.g., Beverages (10/100 points). To achieve 

240 equal weighting of individual vs. sets of two complementary components, the latter 

241 received 5 points each, so that their combined weight was equal to other single 

242 component or sets of related components in the total HEFI-2019 score. As shown 

243 below, this was the case for three sets of complementary recommendations: the two 

244 protein-related components, the two grains-related components and the two fat-related 

245 components. The only exception to the equal weighting approach pertained to the 

246 vegetables and fruits recommendation, for which there is substantial evidence and little 

247 debate as to their importance in healthy dietary patterns (Health Canada, 2019b; c). For 

248 this reason and as detailed below, the Vegetables and fruits component was weighted 

249 more heavily (20 points) than all other components or sets of components (up to 10 

250 points). The total HEFI-2019 is scored on a scale of 0 to 80 points.

251

252 Statistical analyses

253 Dietary intake data for Canadians aged 2 years and older measured using 24h dietary 

254 recalls were obtained from the 2015 CCHS-Nutrition to guide decisions around the 

255 HEFI-2019 components and scoring. Complete details of the survey methods are 

256 presented elsewhere (Brassard et al, In press; Health Canada, 2017). First, distributions 

257 of intakes on a given day (i.e., first 24-hour recall) were estimated to derive scoring 

258 standards in the absence of a benchmark in CFG-2019 or of empirical data supporting 
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259 specific limits. This was the case for the HEFI-2019 components Fatty acids ratio, Free 

260 Sugars, Saturated fats and Sodium.

261 Second, distributions of usual intakes (i.e., long-term average) were estimated to 

262 compare scoring standards to dietary intakes of Canadians aged 2 years and older. 

263 Repeated 24h dietary recalls were collected in approximately 37% of the 2015 CCHS-

264 Nutrition respondents. Taking advantage of the repeated 24h dietary recalls, usual 

265 intake distributions of foods and nutrients among Canadians were estimated using the 

266 National Cancer Institute’s bivariate method (Freedman et al, 2010; Kipnis et al, 2016). 

267 The models were stratified according to age and sex to better reflect random variations 

268 in intake. The three strata used were children and adolescents 2-18 years, males 19 

269 years and older and females 19 years and older. Estimated intakes among pseudo-

270 individuals generated in the Monte Carlo simulation step within each stratum were 

271 pooled before estimating distribution of intakes in the overall sample. The covariates 

272 included in the models were age, categorized according to Dietary Reference Intake 

273 groups, sex (only for 2-18 years), an indicator variable for sequence of 24-hour recalls 

274 (first or second when appropriate) and an indicator variable weekend days (Friday, 

275 Saturday, Sunday). All analyses were weighted with survey weights provided by 

276 Statistics Canada. Secondary analyses conducted using data from the 2015 CCHS - 

277 Nutrition conducted by Statistics Canada do not require additional ethics approval.

278
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279 Results

280 Table 2 presents the HEFI-2019 components, points allocated and the standards for 

281 scoring according to thresholds for each component. Points between the minimum and 

282 maximum scores are attributed proportionately for all components. 

283

284 Component #1 Vegetables and fruits

285 The component is calculated as the ratio of vegetables and fruits (expressed in RAs) to 

286 total foods (also expressed in RAs). The 50% proportion of vegetables and fruits in the 

287 CFG-2019 snapshot is used as a benchmark to assess adherence to this 

288 recommendation. The Vegetables and fruits component refers to whole, dried and 

289 canned vegetables and fruits, regardless of their saturated fat, free sugar or sodium 

290 content, which are assessed separately. All types of potatoes irrespective of preparation 

291 method (e.g., oven-cooked, boiled, fried) are also included (Table A1). Fruit juices are 

292 excluded because they are considered sugary drinks in CFG-2019. Maximum points (20 

293 points) are given when the ratio of vegetables and fruits in RAs to total foods in RAs is 

294 equal to or greater than 0.5 or 50%, indicating that half or more of all foods consumed 

295 are vegetables and fruits. Minimum points (0 pts) are given when the consumption of 

296 vegetables and fruits equals 0. As shown in Figure 1 and based on usual dietary intake 

297 data among Canadians aged 2 years and older, the 50% cut-off allows for a score 

298 distribution that is not limited by an important “ceiling” or “floor” effect (i.e., very few 

299 individuals receive maximum or minimum points).

300

301 [Figure 1 goes here]
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302

303 Components related to grain foods

304 Adherence to the recommendation related to whole-grain foods is assessed using two 

305 components (components #2 and #3), which add up to a total of 10 points in the HEFI-

306 2019. The first of these two components captures the amount (quantity) of whole-grain 

307 foods relative to total foods consumed. The second of these two components captures 

308 the quality of all grains consumed, i.e., whether they are whole or not. Assessing whole 

309 grain consumption both from a relative quantity (component #2) and a relative quality 

310 perspective (component #3) ensures that diets very low in grain foods do not receive 

311 maximum points, even when only small amounts of whole-grain foods are consumed. 

312

313 Component #2 Whole-grain foods 

314 The Whole-grain foods component is scored as the ratio of whole-grain foods measured 

315 in RAs to total foods measured in RAs. Whole-grain foods include all foods in which the 

316 first ingredient is a whole grain or whole wheat. All whole-grains and whole-wheat foods 

317 are included regardless of their saturated fat, free sugar or sodium content. The 25% 

318 proportion of whole-grain foods on CFG-2019 snapshot is used as a benchmark, with 

319 ratios ≥ 0.25 receiving the maximum of 5 points. The minimum score (0 point) is given 

320 when no whole-grain foods are consumed. As shown in Figure 1, the 0.25 cut-off for 

321 maximum points allows for a score distribution that has no “ceiling” or “floor” effect. 
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322 Component #3 Grain foods ratio

323 The second of the two components related to recommendations on whole grains in 

324 CFG-2019 is calculated as the ratio of whole-grain foods to the sum of all grain foods, 

325 both measured in RAs. The numerator of this component is the same as the numerator 

326 of the Whole-grain foods component (component #2). The denominator includes all 

327 foods in which the first ingredient is a grain (whole or not), regardless of their saturated 

328 fat, free sugar or sodium content. A ratio equal to 1 indicates that all grain foods 

329 consumed are whole-grain, aligned with CFG-2019 recommendations (Table 1), and is 

330 given the maximum of 5 points, while the minimum score (0 point) is given when no 

331 whole-grain foods are consumed. No consumption of grain foods (whole or not) is also 

332 given 0 points.

333

334 Components related to protein foods

335 Adherence to recommendations on dietary proteins is also assessed using two 

336 components to reflect relative quantity (component #4) and quality (component #5). 

337 Each component is given a maximum score of 5 points, for a maximum total of 10 

338 points for the two protein-related components. Component #4 assesses alignment with 

339 the recommendation targeting total protein food consumption as shown in the CFG-

340 2019 snapshot. Component #5 assesses alignment with the recommendation targeting 

341 plant-based protein food consumption. 
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342

343 Component #4 Protein foods

344 The Protein foods component is calculated as the ratio of protein foods measured in 

345 RAs to total foods measured in RAs. Protein foods include fish, shellfish, eggs, poultry, 

346 red meat, dairy foods and plant-based protein foods (e.g., legumes, nuts, seeds, tofu) 

347 (Table A1). Even though CFG-2019 recommends consuming lean red meat, lower fat 

348 milk, yogurts, kefir, and cheeses lower in fat and sodium, all protein foods are included 

349 in the Protein foods component regardless of their saturated fat, free sugar and sodium 

350 content, which are considered separately. Unsweetened milk and unsweetened (fortified 

351 or not) plant-based beverages (proteins >2.5g/100ml) are considered as protein foods in 

352 CFG-2019 and thus are included in this component, irrespective of fat and sodium 

353 content. Sugar-sweetened milk and sugar-sweetened plant-based beverages with 

354 proteins are considered sugary drinks in CFG-2019 (Health Canada, 2019a). Thus, the 

355 intake of these sugary drinks is not considered in the Protein foods component (neither 

356 in the numerator nor the denominator), but is rather considered in the Beverages 

357 component. Processed meats, which are not considered as protein foods in CFG-2019, 

358 are accounted for only in the denominator of this component. 

359

360 The proportion of protein foods in the CFG-2019 snapshot (25%) is used as a 

361 benchmark to define the scoring standards. Thus, ratios ≥ 0.25 are given the maximum 

362 of 5 points, while the minimum score (0 point) is given when no protein foods are 

363 consumed. Of note, this scoring scale creates an important ceiling effect, with close to 
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364 50% of Canadians 2 years and older receiving the maximum score for this component 

365 in 2015 (Figure 1).

366

367 Component #5 Plant-based protein foods

368 The CFG-2019 recommends to “choose protein foods that come from plants more 

369 often”. To derive workable scoring rules, “more often” was interpreted as more than half 

370 (>50%) of all protein foods consumed as being plant-based. All plant-based protein 

371 foods are included in the numerator of this component, regardless of their saturated fat, 

372 free sugar or sodium content. Unsweetened (fortified or not) plant-based beverages 

373 (>2.5g protein/100ml) are also included in the numerator, regardless of their saturated 

374 fat or sodium content. The denominator of this component is the total protein foods, as 

375 described above (numerator of component #4). A ratio of plant-based protein foods 

376 measured in RAs to total protein foods measured in RAs > 0.50 is given the maximum 

377 number of points for this component (5 points). The minimum score (0 point) is given 

378 when no plant-based protein foods are consumed. This component also receives 0 

379 point when no protein foods (plant-based or not) are consumed.

380

381 Component #6 Beverages

382 CFG-2019 emphasizes the importance of water as the beverage of choice, but healthy 

383 beverage guidance also includes unsweetened lower fat milk, unsweetened (fortified or 

384 not) plant-based beverages and unsweetened coffee and tea. The main intention 

385 behind the recommendation on healthy beverages is that Canadians replace sugary 

386 drinks by healthy beverages. 
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387

388 The Beverages component is calculated as the ratio of water and other unsweetened 

389 beverages to all beverages, all converted in grams of intake, to avoid an unnecessary 

390 calculation in the number of RAs. Specifically, the numerator of this component includes 

391 plain water (including carbonated), unsweetened tea or coffee, unsweetened milk 

392 (irrespective of fat content or sodium content) and unsweetened plant-based beverages 

393 (fortified or not; irrespective of fat or sodium content). Regular fat milk (3.25% fat) is 

394 included in the numerator of this component because the main intent behind the 

395 recommendation is to reduce consumption of sugary drinks and because intake of 

396 saturated fats is accounted for in two other components. The denominator of the 

397 Beverages component’s ratio includes all of the above plus all sugary drinks such as 

398 sodas, sugar-sweetened milks and sugar-sweetened plant-based beverages (i.e., 

399 beverages that can contribute to excess free sugars (Health Canada, 2019a)), artificially 

400 sweetened beverages (including plant-based beverages) and alcohol. Excluding 

401 artificially sweetened beverages from the numerator of the Beverages component was 

402 justified by the fact that there is no evidence of health benefits associated with the 

403 consumption of such beverages (Dietary Guidelines Advisory Committee, 2015; World 

404 Cancer Research Fund/American Institute for Cancer Research, 2018) and because 

405 CFG-2019 states that nutritious foods and beverages that are unsweetened should be 

406 promoted instead of artificially sweetened beverages (Health Canada, 2019a). 

407

408 There are no pre-specified standards to score this component in CFG-2019. An ideal 

409 consumption is 0 g per day of sugary drinks, artificially sweetened beverages or alcohol. 
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410 The standard is therefore based on no consumption of such drinks. Maximum points for 

411 the beverage component (10 points) are given when the ratio = 1.0, and minimum 

412 points (0 points) are given when all beverages consumed are sugary drinks, artificially 

413 sweetened beverages and alcohol.

414

415 Components related to fats

416 The CFG-2019 has several recommendations that aim to limit the consumption of 

417 saturated fats and increase the consumption of unsaturated fats. The HEFI-2019 

418 comprises two components that are related to saturated fat intake (components #7 and 

419 #8). Component #7 is calculated as the ratio of unsaturated to saturated fats and 

420 captures the recommendations that “Foods that contain mostly unsaturated fat should 

421 replace foods that contain mostly saturated fat” and to “Choose foods with healthy fats 

422 instead of saturated fat” (Health Canada, 2019b). This approach is consistent with the 

423 supporting evidence for this recommendation (Health Canada, 2019c). Component #8 

424 captures the recommendation to limit intakes of saturated fats below 10%E. Each of the 

425 two components is scored on a scale of 0 to 5, so that the total number of points related 

426 to saturated fats in the HEFI-2019 is 10, consistent with the relative weight given to 

427 other nutrients of concern in the HEFI-2019.

428

429 Component #7 Fatty acids ratio

430 The score of this component is based on the ratio of unsaturated fat to saturated fat 

431 (both measured in grams). A ratio of unsaturated to saturated fat > 2.6 is given 5 points. 

432 This threshold for maximum points corresponds to the 1st percentile of the unsaturated 
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433 to saturated fat ratio in simulated diets that align with CFG-2019 recommendations 

434 (Health Canada, personal communication, unpublished data). This threshold is also 

435 consistent with the threshold used in the HEI-2015 (Guenther et al, 2013; Krebs-Smith 

436 et al, 2018). There is no evidence to determine a lower threshold for the unsaturated to 

437 saturated fat ratio. To limit a floor effect (i.e., many individuals getting 0 points) and 

438 consistent with the methodology employed for the HEI-2015 (Guenther et al, 2013; 

439 Krebs-Smith et al, 2018), the 15th percentile of the unsaturated/saturated fats ratio 

440 distribution among Canadians (first 24-hour recall, 2 years and older; 2015 CCHS-

441 Nutrition) corresponding to a ratio of 1.1 is used as the standard for scoring 0 points. 

442

443 Component #8 Saturated fats

444 This component is calculated as the percentage of energy (%E) from saturated fats, 

445 with maximum points (5 points) for values <10%E as per the recommendation in CFG-

446 2019. There is no empirical data supporting an upper limit for saturated fat intake. The 

447 various iterations of the US HEIs (Guenther et al, 2013; Guenther et al, 2008; Krebs-

448 Smith et al, 2018) used the 85th percentile of saturated fat intake (as %E) in NHANES 

449 based on dietary intake data from one 24h recall to determine the upper limit for the 

450 minimum score of 0 points. Consistent with this approach, the 85th percentile of the 

451 distribution of saturated fat intakes among Canadians in the 2015 CCHS-Nutrition (first 

452 24-h recall; 2 years and older) is used (Figure 1). This corresponds to a saturated fat 

453 intake ≥15%E. 

454
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455 Component #9 Free sugars

456 Free sugars are also considered a nutrient of concern in CFG-2019 with the 

457 recommendation that intake should be below 10%E. Intakes below this limit receive the 

458 maximum number of points (10 points). There is no accepted threshold for maximal free 

459 sugars intake. Similar to the Saturated fats component, the standard is based on the 

460 85th percentile of the distribution of free sugars intake among Canadians in the 2015 

461 CCHS-Nutrition (first 24-hour recall; 2 years and older), i.e., ≥20%E. The Canadian 

462 Nutrient File (Health Canada, 2018a), from which the dietary intake data are calculated 

463 in 2015 CCHS-Nutrition, does not include information on free sugars. However, Health 

464 Canada has constructed a database of the free sugars content for foods and ingredients 

465 included in the Canadian Nutrient File v2015 (Rana et al, 2021). 

466

467 Component #10 Sodium

468 As described in the methods, the Sodium component is calculated using a density 

469 (energy-adjusted) approach. Using such an approach requires that the cut-off for 

470 maximum points needs to be set to a specific amount of energy intake. The HEI-2015 

471 set the 2300 mg/d cut-off for the sodium component to the median energy intake of the 

472 US population (Krebs-Smith et al, 2018). Transposed to the Canadian context (median 

473 energy intake in Canada according to data from the 2015 CCHS – Nutrition), the 2300 

474 mg/d cut-off for maximum points for the Sodium component would be set at 1800 

475 kcal/day. This implies that maximum points may be given to individuals with sodium 

476 intakes exceeding 2300 mg/d. For example, someone reporting 2500 kcal/day would 

477 get 10 points for the Sodium component if the corresponding sodium intake was 
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478 approximately equal to or below 3200 mg/day. To limit the proportion of individuals 

479 receiving maximum points for the Sodium component when sodium intake is greater 

480 than 2300 mg/d, the scoring standard for maximum points of the HEFI-2019 is set at the 

481 90th percentile (i.e., 2600 kcal/d) of the usual energy intake distribution in the 2015 

482 CCHS – Nutrition in participants aged 2 years and older. As a result, no more than 10% 

483 of the population (those above the 90th percentile of the energy intake distribution) may 

484 get maximum points even with sodium intakes above 2300 mg/d. This also implies that 

485 the scoring standard for the Sodium component is stringent because the cut-off for 

486 maximum points declines proportionately to energy intake. Maximum points are 

487 attributed to the Sodium component when the ratio of sodium to energy intake is < 0.9 

488 (2300 mg/2600 kcal). The standard for minimum points is based on the 85th percentile 

489 of the sodium to energy intake ratio distribution, based on data from the 2015 CCHS – 

490 Nutrition (first 24-hour recall; 2 years and older), i.e., a ratio ≥ 2. 
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491 Discussion - Interpretation of the HEFI-2019

492 This paper describes the development of the HEFI-2019, which is designed to measure 

493 alignment of eating patterns to recommendations on healthy food choices in CFG-2019. 

494 The index has a maximum of 80 points when scores of each of the 10 components are 

495 summed up. All components are based on ratios to either total food, beverage or energy 

496 intake, so that the overall HEFI-2019 reflects adherence to recommendations on food 

497 choices rather than amount of food consumed (Brassard et al, In press). 

498

499 Three basic steps are needed before calculating the HEFI-2019. First, foods and 

500 beverages consumed are classified according to the various food and beverage 

501 categories used to calculate the numerator and denominator of each of the HEFI-2019 

502 components. Second, the amount of food and beverages for each category, measured 

503 in RAs for foods and in grams for beverages, is determined. Third, total intakes of 

504 nutrients (mono- and polyunsaturated fats, saturated fats, free sugars measured in 

505 grams; sodium, measured in milligrams) and energy (measured in calories) are 

506 calculated. This information is used to arrive at the final HEFI-2019 score. The scoring 

507 methods and code for its application to data from population-based surveys, such as the 

508 2015 CCHS-Nutrition, are presented in supplementary material (Supplementary file S1). 

509 The calculation of the HEFI-2019 applied to dietary intake data from 24-hour dietary 

510 recalls requires the concurrent use of available databases on RAs and on the free 

511 sugars content of foods in the Canadian Nutrient File 2015. The Reference Amounts of 

512 each food can be found on Government of Canada website (Health Canada, 2016). The 
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513 free sugars estimates of foods in the Canadian Nutrient File can be found elsewhere 

514 (Rana et al, 2021).  

515

516 The scoring standards of the HEFI-2019 components are generally consistent with the 

517 actual wording of and intent behind the recommendations on food choices in CFG-2019, 

518 with some exceptions. For example, the Beverages component does not directly 

519 capture the recommendation that “water be the beverage of choice”, but was rather 

520 developed to reflect one of the main intents behind the recommendation, that is, to 

521 replace the consumption of sugary drinks and artificially sweetened beverages by 

522 healthier options. Another example of a slight divergence between scoring standards 

523 and the wording of the recommendations pertains to the Protein foods component, in 

524 which all proteins foods are included, irrespective of saturated fat, free sugar and 

525 sodium content. These nutrients of concern are considered apart from the food-based 

526 components of the HEFI-2019, despite the fact that the recommendation for Protein 

527 foods explicitly recommends the consumption of lower fat protein foods. 

528

529 Individual components may be used to assess adherence to specific recommendations 

530 on food choices in CFG-2019, provided that information on total food, beverage and 

531 energy intake is also available. Component scores may also be useful to explain 

532 differences between population subgroups or temporal changes in total HEFI-2019 

533 scores. Of note, the component scores for Protein foods, Saturated fats and Free 

534 sugars are characterized by non-trivial floor/ceiling effects (see Figure 1), indicating that 

535 important proportions of the Canadian population are already meeting 
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536 recommendations for these foods and nutrients, as worded in CFG-2019. This implies 

537 that the Protein Foods, Saturated fats and Free sugars components may be less 

538 sensitive to detecting differences among population subgroups or temporal changes. 

539 For example, a “perfect” score for the Free sugars component indicates that free sugars 

540 intake is below the 10%E recommendation in CFG-2019. As such, any difference or 

541 temporal change in free sugars intake below this 10%E cut-off would not be revealed by 

542 the Free sugars component score.

543

544 Strengths and limitations

545 Strengths of this work include the iterative process implemented to develop the HEFI-

546 2019 and consensus among researchers with recognized expertise in dietary intake 

547 assessment and in the development of diet quality scores, the alignment of the index 

548 with key recommendations in CFG-2019 and the involvement of Health Canada to 

549 ensure the index captured the intent of the CFG-2019 recommendations on healthy 

550 food choices. Limitations must also be addressed. As indicated above, the presence of 

551 floor/ceiling effects for some components may limit the ability of the HEFI-2019 to be 

552 sensitive to dietary intake changes that are beyond CFG-2019 recommendations. A 

553 specific HEFI-2019 score threshold above which dietary patterns are considered to be 

554 fully aligned with CFG recommendations on food choices is currently unknown. 

555 Interpreting the HEFI-2019 based on relative differences (e.g., between groups or over 

556 time) is therefore recommended to circumvent the lack of a specific score threshold. 

557 Considering that the HEFI-2019 has been developed using dietary intake data obtained 

558 from 24-hour recalls, more research is needed for its application to data obtained from 
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559 other comprehensive dietary assessment methods such as FFQ. Finally, the HEFI-2019 

560 does not measure adherence to CFG-2019 recommendations on healthy eating habits, 

561 for which other adherence tools are under development. 

562

563 Conclusion

564 The HEFI-2019 has been developed to assess adherence to recommendations on 

565 healthy food choices in the updated CFG-2019. Being characterized by satisfactory 

566 psychometric properties (see accompanying paper on the evaluation of the tool 

567 (Brassard et al, In press)), the HEFI-2019 does reflect overall diet quality according to 

568 these new recommendations. Future research will help reveal the extent to which the 

569 HEFI-2019, hence adherence to CFG-2019, is associated with chronic disease risk. 
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776 Tables and figures

777 Table 1. Key healthy food choices recommendations in CFG-2019 and corresponding 

778 components of the HEFI-2019

Source of information

Dietary Guidelines Healthy Eating Recommendations 
and/or Other CFG Guidance Component # Component Name 

Nutritious foods are the 
foundation for healthy eating.

Make it a habit to eat a variety of 
healthy foods each day

Not 
independently 

assessed
(see various 
components 

below)

n/a

Eat plenty of vegetables and fruits 1 Vegetables and fruits

Eat whole-grain foods 2 
3

Whole-grain foods 
Grain foods ratio

Vegetables, fruit, whole grains, 
and protein foods should be 
consumed regularly

Eat protein foods 4 Protein foods
Among protein foods, consume 
plant-based more often.

Choose protein foods that come from 
plants more often 5 Plant-based protein 

foods

Water should be the beverage of 
choice.

Make water your drink of choice
● Replace sugary drinks with water

Healthy drink options other than 
water can include:

● white milk (unsweetened 0% and 
1% milk)

● unsweetened fortified plant-
based beverages such as:

o soy beverage
o almond beverage

● unsweetened coffee and teas
Sugar substitutes do not need to 
be consumed to reduce the intake 
of free sugars

n/a

There are health risks associated 
with alcohol consumption n/a

6 Beverages 

Foods that contain mostly 
unsaturated fat should replace 
foods that contain mostly 
saturated fat.

Choose foods with healthy fats 
instead of saturated fats 7 Fatty acids ratio 

Processed or prepared foods and 
beverages that contribute to 
excess sodium, free sugars, or 
saturated fat undermine healthy 
eating and should not be 
consumed regularly.

Limit highly processed foods. If you 
choose these foods, eat them less 
often and in small amounts.
● Prepare meals and snacks using 

ingredients that have little to no 
added sodium, sugars or 
saturated fat

● Choose healthier menu options 
when eating out

8

9

10

Saturated fats 

Free sugars 

Sodium
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Table 2. Healthy Eating Food Index (HEFI)-2019 components, points and standards for scoring

# Component name Measurement Maximum 
Points Unit Standard for 

minimum score  
Standard 

for maximum score 

1 Vegetables and 
fruits 

Ratio: Total vegetables and fruits a / 
Total foods b 20 RA/RA No vegetables 

and no fruits ≥ 0.50

2 Whole-grain foods Ratio: Total whole-grain foods c / 
Total foods b 5 RA/RA No whole-grain 

foods ≥ 0.25 

3 Grain foods ratio Ratio: Total whole-grain foods c  / 
Total grain foods d 5 RA/RA No whole-grain 

foods = 1.0

4 Protein foods Ratio: Total protein foods e / 
Total foods b 5 RA/RA No protein foods ≥ 0.25

5 Plant-based protein 
foods 

Ratio: Plant-based protein foods f  /  
Total protein foods e 5 RA/RA No plant-

based protein foods > 0.50

6 Beverages 
Ratio: (Plain water including carbonated 
+ unsweetened beverages) g / Total 
beverages h

10 g/g 
No water 

and no unsweetened 
beverages

= 1.0 

7 Fatty acids ratio Ratio: (Mono- + polyunsaturated fat) / 
Total saturated fat 5 g/g ≤ 1.1 i ≥ 2.6 j

8 Saturated fats Ratio: Total saturated fat / energy 5 %E 
(kcal/kcal) ≥ 15%E k < 10%E

9 Free sugars Ratio: Total free sugars / energy 10 %E 
(kcal/kcal) ≥ 20%E k < 10%E

10 Sodium Ratio: Total sodium / energy 10 mg / kcal ≥ 2.0 k < 0.9 l

a All vegetables and fruits regardless of saturated fat, sodium or free sugar content; excludes fruit juice (i.e., 
considered as sugary drinks in CFG-2019).
b Includes all foods consumed as well as beverages considered in protein foods (i.e., unsweetened milk and 
unsweetened plant-based beverages that contain protein); excludes all other beverages as well as solid fats, oils and 
spreads and culinary ingredients (e.g., spices and baking soda).
c Foods where the first ingredient is either whole grains or whole wheat, regardless of saturated fat, sodium or free 
sugar content.
d Foods where the first ingredient is a grain (whole or not) regardless of saturated fat, sodium or free sugar content.
e All protein foods regardless of fat, sodium or sugars content; excludes processed meats (i.e., not considered protein 
foods in CFG-2019) and sweetened milks (i.e., considered as sugary drinks in CFG-2019).
f All plant-based protein foods, regardless of saturated fat, sodium or free sugar content.
g Unsweetened beverages include unsweetened coffee and tea, unsweetened milk and unsweetened plant-based 
beverages.
h Total beverages include water (plain or carbonated), coffee, tea, milk and plant-based beverages, fruit and 
vegetable juices, alcoholic drinks, artificially sweetened beverages and sugary drinks.
i Approximately the 15th percentile of intake based on data (single 24-hour recall) in Canadians from the 2015 CCHS 
– Nutrition.
j Corresponds to the 1st percentile of unsaturated to saturated fats ratios among simulated diets developed to be 
fully consistent with all recommendations in CFG-2019. 
k Approximately the 85th percentile of intake based on data (single 24-hour recall) in Canadians from the 2015 CCHS 
– Nutrition. 
l Standard for maximum points based on the Chronic Disease Risk Reduction (CDRR) for 14 y and older (i.e., 2300 
mg) over the 90th percentile of usual energy intakes in respondents 2 y and older from the 2015 CCHS – Nutrition 
(i.e., approximately 2600 kcal, see methods for detail). 
CCHS, Canadian Community Health Survey; CFG, Canada’s food guide; RA, Reference Amounts (amount of food 
usually eaten by an individual at one sitting, defined as the Table of Reference Amounts in (Health Canada, 
2016)); %E, percent of total energy.
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Figure legends 

Figure 1 legend: Estimated cumulative distributions of each component of the HEFI-

2019 as well as scoring standards (thresholds for minimum and maximum points, 

vertical dashed lines), based on usual intake data in Canadians aged 2 years and older 

(2015 CCHS - Nutrition). The National Cancer Institute bivariate method was used to 

estimate distributions of usual intakes for each component. CCHS, Canadian 

Community Health Survey; HEFI, Healthy Food Choice Index

Page 40 of 46Applied Physiology, Nutrition, and Metabolism (Author Accepted Manuscript)

© The Author(s) or their Institution(s)

A
pp

l. 
Ph

ys
io

l. 
N

ut
r.

 M
et

ab
. D

ow
nl

oa
de

d 
fr

om
 c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

14
2.

11
9.

11
.2

04
 o

n 
01

/1
8/

22
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 T
hi

s 
Ju

st
-I

N
 m

an
us

cr
ip

t i
s 

th
e 

ac
ce

pt
ed

 m
an

us
cr

ip
t p

ri
or

 to
 c

op
y 

ed
iti

ng
 a

nd
 p

ag
e 

co
m

po
si

tio
n.

 I
t m

ay
 d

if
fe

r 
fr

om
 th

e 
fi

na
l o

ff
ic

ia
l v

er
si

on
 o

f 
re

co
rd

. 



No pts 

 Ratio = 0

Max. pts 

 Ratio ≥ 0.5

0

25

50

75

100

0.0 0.1 0.2 0.3 0.4 0.5
Ratio of vegetables and fruits to total foods

Vegetables and fruits

No pts 

 Ratio = 0

Max. pts 

 Ratio ≥ 0.25

0.00 0.05 0.10 0.15 0.20 0.25
Ratio of whole-grain foods to total foods

Whole-grain foods

No pts 

 Ratio = 0

Max. pts 

 Ratio = 1

0

25

50

75

100

0.00 0.25 0.50 0.75 1.00
Ratio of whole-grain foods to total grains

Grain foods ratio

No pts 

 Ratio = 0

Max. pts 

 Ratio ≥ 0.25

0.0 0.1 0.2 0.3 0.4
Ratio of protein foods to total foods

Protein foods

No pts 

 Ratio = 0

Max. pts 

 Ratio > 0.5

0

25

50

75

100

0.0 0.1 0.2 0.3 0.4 0.5
Ratio of plant-based protein foods to protein foods

P
e

rc
e

n
til

e

Plant-based protein foods

No pts 

 Ratio = 0

Max. pts 

 Ratio = 1

0.00 0.25 0.50 0.75 1.00
Ratio of healthy beverages to all beverages

Beverages

No pts 

 Ratio < 1.1

Max. pts 

 Ratio ≥ 2.6

0

25

50

75

100

1.0 1.5 2.0 2.5 3.0
Ratio of unsaturated to saturated fats

Fatty acids ratio

No pts 

 Ratio ≥ 15

Max. pts 

 Ratio < 10

8 10 12 14 16
Ratio of saturated fats to energy (%E)

Saturated fats

No pts 

 Ratio ≥ 20

Max. pts 

 Ratio < 10

0

25

50

75

100

10 20
Ratio of free sugars to energy (%E)

Free sugars

No pts 

 Ratio ≥ 2

Max. pts 

 Ratio < 0.9

1.2 1.6 2.0
Ratio of sodium to energy (mg/kcal)

Sodium

Page 41 of 46 Applied Physiology, Nutrition, and Metabolism (Author Accepted Manuscript)

© The Author(s) or their Institution(s)

A
pp

l. 
Ph

ys
io

l. 
N

ut
r.

 M
et

ab
. D

ow
nl

oa
de

d 
fr

om
 c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

14
2.

11
9.

11
.2

04
 o

n 
01

/1
8/

22
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 T
hi

s 
Ju

st
-I

N
 m

an
us

cr
ip

t i
s 

th
e 

ac
ce

pt
ed

 m
an

us
cr

ip
t p

ri
or

 to
 c

op
y 

ed
iti

ng
 a

nd
 p

ag
e 

co
m

po
si

tio
n.

 I
t m

ay
 d

if
fe

r 
fr

om
 th

e 
fi

na
l o

ff
ic

ia
l v

er
si

on
 o

f 
re

co
rd

. 



Brassard et al. Appl Physiol Nutr Metab 2022
Table A1. Classification of foods and nutrients according to the Healthy Eating Food Index (HEFI)-2019

Dietary constituents    

HEFI-2019 
components

Numerator or 
denomintor of ratio Inclusion Details Exclusion

Example of foods 
equivalent to one 
reference amount

Fruit All types of fruit, includes fruit purees 

Fruit juice (included 
in other beverages 
below) Apple, 140g

Dark green vegetables
All dark leafy greens and other vegetables 
that are dark green in color.  Spinach, 85g

Deep yellow or orange 
vegetables

All carrots, winter squash and other deep 
yellow or orange vegetables. 

Sweet potatoes 
(included in starchy 
vegetable) Carrots, 85g

Starchy vegetables

All types of potato, white and yellow corn, 
sweet potato, yam, parsnip, plantain, 
cassava, bread fruit, taro root, burdock root 
and lotus root; regardless of preparation  

Mashed potatoes, 
140g

Vegetables and 
fruits*

Numerator (vegetables 
and fruits)

Other vegetables

All remaining vegetables that do not fit into 
any of the other vegetable subgroups. 
Includes tomato sauce.  Tomato sauce, 62g

Whole-grain foods*

Numerator (whole 
grain, whole grain foods 
and whole wheat foods)

whole grain, whole grain 
foods and whole wheat 
foods

All whole grains that are 100% whole grain 
and all grain products with whole grain or 
whole wheat as the first ingredient  Oatmeal, 40g dry

Numerator (whole 
grain, whole grain foods 
and whole wheat foods)

whole grain, whole grain 
foods and whole wheat 
foods

All whole grains that are 100% whole grain 
and all grain products with whole grain or 
whole wheat as the first ingredient  Oatmeal, 40g dry

Grain foods ratio
Denominator (non-
whole grain and non-
whole wheat foods)

Non-whole grain and 
non-whole wheat foods 

All refined grain products that do not have 
whole grain or whole wheat as the first 
ingredient. Includes cornmeal; tapioca and 
other plant-based starchy items.  Bread, 75g

Plant-based yogurts

Fortified Yogurt, yogurt drinks, kefir and 
similar products made from plant-based 
sources that contain protein  

(Plant-based) 
yogurt, 175g

Protein foods* Numerator (plant-based 
protein foods)

Fortified plant-based 
cheeses (that contain 
sufficient protein)

All fortified cheese-like products made from 
plant-based sources that contain sufficient 
protein. The protein content must be not 
less than 25g of per 100g of food. For 
products intended to resemble fresh 
cheese, the protein content must be not 
less than 15g per 100g of food. †  

(Plant-based) 
cheese, 30g
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Legumes

Beans, dried peas, lentils, soybeans and 
tofu (excluding soy beverages)  Note: 
Peanuts are in nuts, fresh peas are in other 
vegetables 

Soy beverages 
(included in 
beverages or 
protein foods, 
depending on 
sugars content) Tofu, 85g 

Simulated meats

Simulated meat products such as 
veggie/meatless patties, nuggets. Foods are 
typically made with protein isolates.  

Simulated meats, 
60g (cooked)

Nuts and seeds All nuts and seeds, including peanuts.  Nuts, 50g

Plant-based beverages 
(that contain sufficient 
protein)

All fortified and non fortified plant-based 
beverages, including soy, that contain 
sufficient protein.  The protein content 
must be not less than 2.5g/100mL. †

Sweetened plant-
based beverages  
(included in other 
beverages below)

Plant-based 
beverages, 258g

Yogurts and kefir

Yogurt, yogurt drinks, kefir  and similar 
products made from the milk of cows, goats 
and other animals  Yogurt, 175g

Cheeses

All types of cheese made from the milk of 
animals such as cow, goat and buffalo 
cheese. Include cheese with ingredients 
such as herbs, flavourings, spices.  Cheese, 30g

Other milk-based foods
All types of dairy-based desserts, dairy-
based soups and dairy-based sauces  

Fresh dairy desserts, 
100g

Red meats
All beef, pork, lamb and goat meat from 
domesticated animals

Processed meats 
(included in the 
denominator total 
foods) Meat, 100g (cooked)

Game meats Meat from all wild land and sea mammals  Meat, 100g (cooked)

Poultry and wild birds Meat from all types of birds  
Poultry, 100g 
(cooked)

Eggs All eggs  Eggs, 100g

Fish and shellfish All fish and shellfish  Fish, 100g (cooked)

Organ meats
The organs of all wild and domesticated 
animals  Meat, 100g (cooked)

Numerator (animal-
based protein foods)

Milks

All animal-based milks such as cow, goat or 
buffalo milk as well as milk-based 
beverages. Includes skim milk powder

All sweetened milks 
(included in sugary 
drinks) Milk, 258g

Page 43 of 46 Applied Physiology, Nutrition, and Metabolism (Author Accepted Manuscript)

© The Author(s) or their Institution(s)

A
pp

l. 
Ph

ys
io

l. 
N

ut
r.

 M
et

ab
. D

ow
nl

oa
de

d 
fr

om
 c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

14
2.

11
9.

11
.2

04
 o

n 
01

/1
8/

22
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 T
hi

s 
Ju

st
-I

N
 m

an
us

cr
ip

t i
s 

th
e 

ac
ce

pt
ed

 m
an

us
cr

ip
t p

ri
or

 to
 c

op
y 

ed
iti

ng
 a

nd
 p

ag
e 

co
m

po
si

tio
n.

 I
t m

ay
 d

if
fe

r 
fr

om
 th

e 
fi

na
l o

ff
ic

ia
l v

er
si

on
 o

f 
re

co
rd

. 



Brassard et al. Appl Physiol Nutr Metab 2022
All foods included in 
numerators of vegetables 
and fruits, Whole-grain 
foods and Protein foods See above See above See above

Non-whole grain and 
non-whole wheat foods 

All refined grain products that do not have 
whole grain or whole wheat as the first 
ingredient. Includes cornmeal; tapioca and 
other plant-based starchy items.  Bread, 75g

Condiments, sauces and 
lower fat dressings

Condiments, non-dary sauces, pickled 
vegetables, lower fat dressings, fillings and 
seasonings with salt and sugar added

Unsaturated fats 
and oils, saturated 
fats and oils Dips or spreads, 30g

Other snack foods
Chips, pretzels, extruded snacks. Includes 
"sugar free" versions of these snack foods.  

Chips or pretzels, 
50g

Higher sugar and/or 
higher fat foods

Higher fat and/or sugar foods where the 
first ingredient is either sugar or fat 

Sugary drinks 
(included in other 
beverages below) Chocolate bars, 40g

Processed meats 

All meats preserved by smoking, curing 
salting or the addition of chemical 
preservatives  

Bologna, 55g 
(cooked)

Baby and toddler foods
Foods that directed for consumption of 
infants and toddlers.  Cereals, 30g

Vegetables and fruits, 
Whole-grain foods 
and Protein foods ‡

Denominator (total 
foods)

Meal replacements and 
supplements

Meal replacements and foods considered to 
be supplements  

Meal replacement 
ready to drink 
beverage, 266g

Numerator (plant-based 
protein foods) See above See above See above See above

Plant-based protein 
foods 

Numerator (animal-
based protein foods) See above See above See above See above

Water

All plain still waters (tap and bottled), plain 
and unsweetened carbonated waters, with 
or without flavourings. Excludes sweetened 
waters. 

Artificially-
sweetened waters 
(included in other 
beverages) NA §

Beverages 
Numerator (water and 
unsweetened 
beverages)

Unsweetened coffee and 
tea Plain and unsweetened coffee and tea  NA §
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Plant-based beverages

All  fortified and non-fortified unsweetened 
plant-based beverages that contain 
protein† (e.g., soy) or not (e.g., almond, 
cashew, rice, coconut)  NA §

Milks

All animal-based milks such as cow, goat or 
buffalo milk as well as milk-based 
beverages. Includes skim milk powder

All sweetened milks 
(included in sugary 
drinks) NA §

Fruit juice All fruit juices without added sugars (100%)  NA §

Vegetable juice Vegetable juice and cocktail  NA §

Sugary drinks and 
artificially-sweetened 
beverages

Includes sweetened coffee and tea, club 
soda, vitamin and flavoured waters, 
artificially sweetened beverages, juice 
drinks/cocktails, juice with sugars added 
and sodas  NA §

Sweetened plant-based 
beverages

All fortified and non-fortified sweetened 
plant-based beverages that contain protein 
(e.g., soy) or not (e.g., almond, cashew, 
rice, coconut)  NA §

Denominator (all other 
types of beverages)

Alcoholic beverages All beverages with alcohol  NA §

Fatty acids ratio Numerator
Total grams of mono- and 
polyunsaturated fats    

 Denominator
Total grams of saturated 
fats    

Saturated fats Numerator
Total calories from 
saturated fats    

 Denominator
Total calories from all 
foods and beverages    

Free sugars Numerator
Total calories from free 
sugars    

 Denominator
Total calories from all 
foods and beverages    

Sodium Numerator Total grams from sodium    

 Denominator
Total calories from all 
foods and beverages    

* The denominator for these components is total foods.

† Fortified plant-based cheeses, criteria adapted from (Government of Canada, 2017b) and Plant-based beverages, criteria adapted from (Government of Canada, 2017a)

‡ Totals foods exclude fats and oils (e.g., vegetable oils), all beverages without protein as well as herbs, spices and other culinary ingredients (e.g., baking soda)

§ Grams are used to calculate the amount of beverages consumed

Page 45 of 46 Applied Physiology, Nutrition, and Metabolism (Author Accepted Manuscript)

© The Author(s) or their Institution(s)

A
pp

l. 
Ph

ys
io

l. 
N

ut
r.

 M
et

ab
. D

ow
nl

oa
de

d 
fr

om
 c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

14
2.

11
9.

11
.2

04
 o

n 
01

/1
8/

22
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 T
hi

s 
Ju

st
-I

N
 m

an
us

cr
ip

t i
s 

th
e 

ac
ce

pt
ed

 m
an

us
cr

ip
t p

ri
or

 to
 c

op
y 

ed
iti

ng
 a

nd
 p

ag
e 

co
m

po
si

tio
n.

 I
t m

ay
 d

if
fe

r 
fr

om
 th

e 
fi

na
l o

ff
ic

ia
l v

er
si

on
 o

f 
re

co
rd

. 



Brassard et al. Appl Physiol Nutr Metab 2022
References

Government of Canada (2017a) Interim Policy on the Use of Expired Interim Marketing Authorizations Related to Food Fortification (1).  Available 
online: https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/policies/interim-policy-on-use-expired-interim-
marketing-authorizations-related-food-fortification.html#a61 [Accessed January 7, 2022].

Government of Canada (2017b) Interim Policy on the Use of Expired Interim Marketing Authorizations Related to Food Fortification (4).  Available 
online: https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/policies/interim-policy-on-use-expired-interim-
marketing-authorizations-related-food-fortification.html#a64 [Accessed January 7, 2022].

Page 46 of 46Applied Physiology, Nutrition, and Metabolism (Author Accepted Manuscript)

© The Author(s) or their Institution(s)

A
pp

l. 
Ph

ys
io

l. 
N

ut
r.

 M
et

ab
. D

ow
nl

oa
de

d 
fr

om
 c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

14
2.

11
9.

11
.2

04
 o

n 
01

/1
8/

22
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 T
hi

s 
Ju

st
-I

N
 m

an
us

cr
ip

t i
s 

th
e 

ac
ce

pt
ed

 m
an

us
cr

ip
t p

ri
or

 to
 c

op
y 

ed
iti

ng
 a

nd
 p

ag
e 

co
m

po
si

tio
n.

 I
t m

ay
 d

if
fe

r 
fr

om
 th

e 
fi

na
l o

ff
ic

ia
l v

er
si

on
 o

f 
re

co
rd

. 

https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/policies/interim-policy-on-use-expired-interim-marketing-authorizations-related-food-fortification.html#a61
https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/policies/interim-policy-on-use-expired-interim-marketing-authorizations-related-food-fortification.html#a61
https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/policies/interim-policy-on-use-expired-interim-marketing-authorizations-related-food-fortification.html#a64
https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/policies/interim-policy-on-use-expired-interim-marketing-authorizations-related-food-fortification.html#a64

