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Abstract

Introduction: Given the proposed changes to nutrition labelling in Canada and the dearth of

research examining comprehension and use of nutrition facts tables (NFts) by adolescents

and young adults, our objective was to experimentally test the efficacy of modifications to

NFts on young Canadians’ ability to interpret, compare and mathematically manipulate

nutrition information in NFts on prepackaged food.

Methods: An online survey was conducted among 2010 Canadians aged 16 to 24 years

drawn from a consumer sample. Participants were randomized to view two NFts

according to one of six experimental conditions, using a between-groups 2� 3 factorial

design: serving size (current NFt vs. standardized serving-sizes across similar products)

� percent daily value (% DV) (current NFt vs. ‘‘low/med/high’’ descriptors vs. colour

coding). The survey included seven performance tasks requiring participants to interpret,

compare and mathematically manipulate nutrition information on NFts. Separate

modified Poisson regression models were conducted for each of the three outcomes.

Results: The ability to compare two similar products was significantly enhanced in NFt

conditions that included standardized serving-sizes (p r .001 for all). Adding descriptors or

colour coding of % DV next to calories and nutrients on NFts significantly improved

participants’ ability to correctly interpret % DV information (pr .001 for all). Providing both

standardized serving-sizes and descriptors of % DV had a modest effect on participants’

ability to mathematically manipulate nutrition information to calculate the nutrient content of

multiple servings of a product (relative ratio ¼ 1.19; 95% confidence limit: 1.04–1.37).

Conclusion: Standardizing serving-sizes and adding interpretive % DV information on NFts

improved young Canadians’ comprehension and use of nutrition information. Some caution

should be exercised in generalizing these findings to all Canadian youth due to the sampling

issues associated with the study population. Further research is needed to replicate this

study in a more heterogeneous sample in Canada and across a range of food products and

categories.
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Introduction

Poor diet is a leading risk factor for chronic

disease and premature death in Canada.1

A higher intake of calories, saturated fat

and sodium is linked to a greater risk of

obesity, diabetes mellitus and heart dis-

ease.2-4 The development of nutrition-related

conditions, such as obesity and diabetes, is

increasingly evident in adolescents and

young adults in Canada and internation-

ally.5-8 Adolescence and young adulthood

are dynamic stages of human development

associated with increasing independence,

a growing role in food shopping and

preparation, and the development of

long-term eating patterns that can remain

relatively stable throughout life.9-11 Popu-

lation-based nutrition interventions should

aim to support the development of healthy

eating habits among young people in

Canada.

Key findings

� Our study provides preliminary evi-

dence, the first in Canada, support-

ing the efficacy of modifications to

the nutrition facts table (NFt) on

consumer understanding and use of

nutrition information.
� Results suggest that both standardiz-

ing serving-sizes and providing des-

criptors or colour coding to interpret

percent daily values (% DVs) on NFts

help young Canadians interpret, com-

pare and mathematically manipulate

nutrition information. Some caution

should be exercised to generalize

these findings to all Canadian youth

due to sampling issues associated

with the study population.
� These findings can be used to sup-

port an ongoing review of proposed

changes to the NFt.
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Providing clear and accurate nutrition

information is one way to support healthier

and more informed food choices. Manda-

tory nutrition labelling on prepackaged

food was implemented in Canada in 2005

so that consumers can compare the nutri-

tional value of foods and make informed

choices.12 This legislation requires the

nutrition facts table (NFt) to be displayed

on most prepackaged foods. The NFt

provides information about the number of

calories and the quantities of 13 nutrients

per serving as well as the percentage of

these amounts in terms of nutrient recom-

mendations for a 2000-calorie adult diet

(daily value [% DV]).

NFts are the most common source of

nutrition information in Canada: more

Canadians report using nutrition informa-

tion from food labels on prepackaged

foods than from any other source, includ-

ing the Internet, dietitians and mass

media.13 Moreover, Canadian consumers

prefer the NFt over other front-of-package

nutrition labelling systems with respect to

liking, helpfulness, credibility and influence

on purchase decisions.14 This is consis-

tent with a large body of evidence from a

number of countries that demonstrates that

mandatory food labels have a broad reach

and are sustainable and credible as a health

education tool.15

Despite their widespread use, recent research

has exposed several limitations in Canadian

adults’ comprehension and use of NFts.16

First, although the majority of Canadian

adults indicate that NFt information is

important, they find comparing nutrition

information across similar foods to be

difficult when serving sizes on NFts are not

the same. While the Canadian Food Inspec-

tion Agency outlines product-specific ranges

for a serving size, food manufacturers

ultimately determine the serving size dis-

played on NFts.17 Since nutrient disclosures

on NFts are based on serving size, consistent

use of sizes could help compare the nutrient

content of similar foods.

Moreover, most Canadian adults are unable

to understand or use % DV listed on NFts.16

Listing the % DV on NFts is intended to

simplify comparisons across foods and

assist consumers in determining whether

a food has a little or a lot of a nutrient.18

However, almost one-third of Canadian

adults do not understand that the % DV

can help them compare foods, and 74%

are unable to interpret the % DV on NFts

to determine if a food is high or low in a

nutrient.16 Research suggests that enhan-

cing % DV information on NFts with

simple descriptors (‘‘low,’’ ‘‘medium’’ or

‘‘high’’) and/or colour may enhance com-

prehension and, as a result, the use of

nutrition information.15,19 Such interpreta-

tional formats to present nutrition informa-

tion is also well supported in examinations

of front-of-package food-labelling systems.20

To our knowledge, not a single published

study in Canada has examined adolescents’

and young adults’ comprehension and use

of NFts on prepackaged food. The few

studies conducted among adolescents inter-

nationally suggest that understanding and

use of nutrition labels within this group is

low.19,21 Nutrition labelling regulations are

currently under review in Canada, provid-

ing the opportunity to develop labelling

requirements that better support healthier

food choices.22 The objective of our study

was to experimentally test the efficacy

of modified NFts with the current NFt

in terms of comprehension and use of

nutrition information by adolescents and

young adults. The NFt modifications tested

included standardized serving-sizes, and

the addition of interpretive information

(i.e. simple descriptors or colour coding)

to % DV values. These modifications were

selected because unequal serving-sizes and

challenges in interpreting the % DV have

been identified as important barriers to

comprehension and use of NFts among

Canadian adults.16 Specifically, we exam-

ined the impact of these NFt modifications

on participants’ ability to interpret, com-

pare and mathematically manipulate nutri-

tion information on prepackaged food.

Methods

Participants and recruitment

An online survey of 2010 participants aged

16 to 24 years from across Canada was

conducted in August 2014. Participants

were recruited from an established national

online consumer panel provided by Niel-

sen, a market research company (Nielsen:

http://www.nielsen.com/ca/en.html). The

panel was recruited through online adver-

tisements and social media, targeted

emails, online co-registration offers and

telephone recruitment. For this study, a

stratified random sample of Nielsen panel-

lists of eligible age was sent an email

invitation to complete the survey. An equal

number of males and females, and an equal

number of adolescents (16 to 18 years) and

young adults (19 to 24 years) were

recruited. Participants residing in the terri-

tories were excluded from the sampling

frame.

Upon completion of the survey, partici-

pants were paid approximately $2.00 to

$3.00. Surveys were in English only, and

participant consent was obtained.

Ethical approval for the study was received

from the Office of Research Ethics at the

University of Waterloo.

Study design

We used a between-groups experimental

design to test comprehension and use of

modified formats of the NFt compared to the

current NFt in Canada. Participants were

randomly assigned to simultaneously view

images of two fictitious brands of crackers

displaying an NFt systematically altered

according to one of six labelling conditions

(Figure 1). The labelling conditions were

based on a 2 � 3 factorial design: serving

size (current NFt vs. standardized serving-

sizes across similar products) � %DV infor-

mation (current NFt vs. ‘‘low’’/‘‘medium’’/

‘‘high’’ descriptors vs. colour coding). Stan-

dardized serving-sizes were selected based on

recommendations in Canada’s Food Guide.

Criteria for categorizing % DV were consis-

tent with Health Canada’s online educational

materials,18 where 5%DVor less of a nutrient

is marked ‘‘low’’ or green, 6% to 14% DVof

a nutrient is marked ‘‘medium’’ or yellow

and 15% DVor more of a nutrient is marked

‘‘high’’ or red. While standardization of

serving sizes affects all nutrients shown on

the NFt, the additional interpretive aids

(simple descriptors or colour coding) were

applied to calories and negative nutrients

only (i.e. total fat, saturated fat and sodium)

as consumers consult NFts for negative

nutrients more frequently than for positive
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nutrients,23 and stronger evidence supports

associations between negative nutrients and

increased risk for disease.20

The nutritional values displayed on the

NFts were similar to those on commercial

cracker brands, but were manipulated so

that one option was high (Z 15% DV) or

moderate (6%–14% DV) and one option

was low (r 5% DV) in sodium per serving,

based on the adequate intake level of 1500

mg/day.24 The sodium levels in the six

conditions were counterbalanced so that

for half of the participants, the first cracker

box was the low sodium option and for the

other half, the second box was the low

sodium option.

Crackers were used for this study because

they are a widely consumed snack with

broad appeal and because their nutritional

FIGURE 1
Six nutrition facts table conditions

% DV= LOW MED HIGH
LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

% DV= LOW MED HIGH
LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

% DV= LOW MED HIGH
LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

% DV= LOW MED HIGH
LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

LOW, MED, HIGH indicate the amount of each nutrient per 
serving. You may want less of these nutrients in your daily diet.

Current Serving Size Regulations Standardized Serving Sizes 

CONDITION #1 – Current NFt (Control) CONDITION #2 – Standardized Serving Size

%
 D

V 
on

ly

Product A

Nutrition Facts / Valeur nutritive
Per: 19 crackers (20g) / par 19 craquelins (20g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 100
Fat / Lipides 3.5g 5%

Saturated / saturés 1g 5%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 140mg 9%
Carbohydrate / Glucides 13g 4%

Fibre / Fibres 1g Fibre / Fibres 1g4%
Sugars / Sucres 1g

Protein / Protéines 3g

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product B

Nutrition Facts / Valeur nutritive
Per: 7 crackers (30g) / par 7 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 145
Fat / Lipides 2.6g 4%

Saturated / saturés 0.8g 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 60mg 4%
Carbohydrate / Glucides 19g 6%

4%
Sugars / Sucres 5g

Protein / Protéines 2g

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product A

Nutrition Facts / Valeur nutritive
Per: 32 crackers (30g) / par 32 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 154
Fat / Lipides 2.1g 4%

Saturated / saturés 0.4g 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 5mg
Sodium / Sodium 240mg 16%
Carbohydrate / Glucides 20g 7%

Fibre / Fibres 1.75g 4%
Sugars / Sucres 1.4 g

Protein / Protéines 2.8g

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product B

Nutrition Facts / Valeur nutritive
Per: 7 crackers (30g) / par 7 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 145
Fat / Lipides 2.6g 4%

Saturated / saturés 0.8g 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 60mg 4%
Carbohydrate / Glucides 19g 6%

Fibre / Fibres 1g 4%
Sugars / Sucres 5g

Protein / Protéines 2g

Vit A / Vit A
Vit C / Vit C
Calcium / Calcium
Iron / Fer

2%
0%
6%
6%

CONDITION  #3 – LOW/MED/HIGH Descriptors for % DV CONDITION  #4 – Standardized Serving Size + 
LOW/MED/HIGH Descriptors for % DV

%
 D

V 
+

 L
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/H
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h 
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cr
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Product A

Nutrition Facts / Valeur nutritive
Per: 19 crackers (20g) / par 19 craquelins (20 g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 100 **LOWLOW

Fat / Lipides 3.5g ** LOWLOW 5%
Saturated / saturés 1g ** LOWLOW 5%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 140mg *MED 9%
Carbohydrate / Glucides 13g 4%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product B

Nutrition Facts / Valeur nutritive
Per: 7 crackers (30g) / par 7 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 145 * MED

Fat / Lipides 2.6g ** LOWLOW 4%
Saturated / saturés 0.8g ** LOWLOW 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 60mg * LOWOW 4%
Carbohydrate / Glucides 19g 6%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product A

Nutrition Facts / Valeur nutritive
Per: 32 crackers (30g) / par 32 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 154 * MED

Fat / Lipides 2.1g * LOWLOW 4%
Saturated / saturés 0.4g ** LOWLOW 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 5mg
Sodium / Sodium 240mg ** HIGHGH 16%
Carbohydrate / Glucides 20g 7%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product B

Nutrition Facts / Valeur nutritive
Per: 7 crackers (30g) / par 7 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 145 *MED

Fat / Lipides 2.6g ** LOWLOW 4%
Saturated / saturés 0.8g ** LOWLOW 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 60mg *LOW 4%
Carbohydrate / Glucides 19g 6%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

CONDITION #5 – Colour-Coded % DV CONDITION  #6 – Standardized Serving Size + 
Colour-Coded % DV

%
 D

V 
+

 L
ow

/M
ed

/H
ig

h 
D

es
cr

ip
to

rs
 +

 C
ol

ou
r Product A

Nutrition Facts / Valeur nutritive
Per: 19 crackers (20g) / par 19 craquelins (20g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 100
Fat / Lipides 3.5g 5%

Saturated / saturés 1g 5%
+ Trans / trans 0g

Cholesterol / Cholestérol 4 mg
Sodium / Sodium 140mg      9%
Carbohydrate / Glucides 13g 4%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product B

Nutrition Facts / Valeur nutritive
Per: 7 crackers (30g) / par 7 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 145
Fat / Lipides 2.6g 4%

Saturated / saturés 0.8g     4%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 60mg 4%
Carbohydrate / Glucides 19g 6%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product A

Nutrition Facts / Valeur nutritive
Per: 32 crackers (30g) / par 32 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 154
Fat / Lipides 2.1g 4%

Saturated / saturés 0.4g 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 5mg
Sodium / Sodium 240mg       16%
Carbohydrate / Glucides 20g 7%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Product B

Nutrition Facts / Valeur nutritive
Per: 7 crackers (30g) / par 7 craquelins (30g)

Amount 
Teneur

% Daily Value
% valeur quotidienne

Calories / Calories 145
Fat / Lipides 2.6g 4%

Saturated / saturés 0.8g 4%
+ Trans / trans 0g

Cholesterol / Cholestérol 4mg
Sodium / Sodium 60mg 4%
Carbohydrate / Glucides 19g 6%

4%

Vit A / Vit A 2%
Vit C / Vit C 0%
Calcium / Calcium 6%
Iron / Fer 6%

Fibre / Fibres 1g
Sugars / Sucres 1g

Protein / Protéines 3g

Fibre / Fibres 1g
Sugars / Sucres 5g

Protein / Protéines 2g

Fibre / Fibres 1.75g
Sugars / Sucres 1.4 g

Protein / Protéines 2.8g

Fibre / Fibres 1g
Sugars / Sucres 5g

Protein / Protéines 2g

Fibre / Fibres 1g
Sugars / Sucres 1g

Protein / Protéines 3g

Fibre / Fibres 1g
Sugars  / Sucres 5g

Protein  / Protéines 2g

Fibre / Fibres 1.75g
Sugars / Sucres 1.4 g

Protein / Protéines 2.8g

Fibre / Fibres 1g
Sugars / Sucres 5g

Protein / Protéines 2g
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quality is perceived as neither extremely

healthy nor unhealthy. The NFts were

displayed on images of actual cracker boxes

using fictional brand names, with a consis-

tent product weight of 225 g. The cracker

boxes appeared onscreen as two-dimen-

sional images with views of the side and

front of the package to enable participants to

view product information including brand,

product weight and the NFt. The boxes

remained onscreen until the survey items

were completed.

Survey measures

Sociodemographics and nutrition-related
behaviours
We assessed sociodemographic variables,

including gender, age, region, education

level (recoded as ‘‘high school or less,’’

‘‘college or some university’’ or ‘‘univer-

sity degree or higher’’), employment status

and ethnicity. In addition, we asked

participants to rate their diet quality and

indicate their weight goals and food

shopping and preparation responsibilities.

We assessed participants’ weight goals by

asking ‘‘Which of the following are you

trying to do about your weight: lose weight,

gain weight, stay the same weight, and not

trying to do anything about your weight?’’

This question was adapted from a National

Health and Nutrition Examination Survey

(NHANES) measure that asked participants

if they would like to weigh more or less or

stay the same.25

We examined food shopping and prepara-

tion responsibilities using the question,

‘‘Which one of the following statements

most accurately reflects your role in your

household?’’ The response options were

‘‘I am the person who is most responsible

for grocery shopping,’’ ‘‘I am the person

who is most responsible for meal prepara-

tion,’’ ‘‘I am the person who is most

responsible for both grocery shopping

and meal preparation’’ and ‘‘I am not

primarily responsible for either grocery

shopping or meal preparation.’’

Finally, similar to previous studies, we asses-

sed participants’ knowledge of recommended

calorie intake by asking, ‘‘On average, how

many calories should a healthy, moderately

active adult [male/female] consume each

day to maintain a healthy weight?’’26-28

Numeric responses (limited to between 0

and 100 000) were coded as correct if the

response fell within the range of 1500 to 3000

calories per day (based on Health Canada

recommendations for daily energy require-

ments among young adults for varying levels

of physical activity29).

Outcome measures

We used an online survey to assess partici-

pants’ ability to interpret, compare and

mathematically manipulate nutrition infor-

mation on NFts. The survey included seven

performance tasks that required understand-

ing and use of the NFt information listed on

food products. The seven performance tasks

were developed based on a tool used in a

Health Canada–commissioned study16 and

research by Mackison et al.,30 who tested

the validity and reliability of tasks measur-

ing consumer understanding, use and per-

ceptions of nutrition labels.

Interpreting % DV information on NFts
Two performance tasks assessed partici-

pants’ ability to interpret % DV informa-

tion. First, participants were shown one

cracker box and asked: ‘‘Does this product

contain a lot of sodium, a moderate

amount of sodium, or a little sodium?’’

Next, participants were asked: ‘‘Looking at

this box, is the amount of total fat

per serving in this product high, a moder-

ate amount, or low?’’

Comparing information between two NFts
Three performance tasks assessed partici-

pants’ ability to compare nutrition informa-

tion between two NFts. First, we asked

participants: ‘‘Looking at Products A and B,

which product do you think would be the

best option for someone trying to reduce

their risk of high blood pressure by lowering

their sodium intake?’’ Next, we asked:

‘‘Looking at Products A and B, which

product do you think would be the best

option for someone trying to eat fewer

calories?’’ Finally, participants were asked:

‘‘Looking at both Product A and Product B,

how do they compare in terms of their

sodium content?’’ Response options were ‘‘a

lot in both,’’ ‘‘a little in both,’’ ‘‘Product A has

a little and Product B has a lot,’’ ‘‘Product A

has a lot and Product B has a little,’’ ‘‘Product

A has a little and Product B has a moderate

amount’’ and ‘‘Product A has a moderate

amount and Product B has a little.’’

Mathematically manipulating nutrition infor-
mation on NFts
We used two performance tasks to examine

participants’ ability to mathematically manip-

ulate nutrition information on NFts. First,

participants were asked: ‘‘If you consumed

one-half of this box, what percentage of your

recommended % Daily Value of total fat

would you consume?’’ Next, participants

were asked: ‘‘How many servings of this

product would you have to eat in order to

get all of the fibre you need in one day?’’

Data analysis

We used chi-square tests to examine differ-

ences in participant characteristics between

NFt conditions, and differences in the

proportion of participants who correctly

responded to the survey items for each of

the seven performance tasks across the NFt

conditions. Next, we conducted separate

modified Poisson regression models using

combined scores for tasks related to each of

the three outcomes: interpret (2 items),

compare (3 items), and mathematically

manipulate (2 items) to assess the number

of correct responses for each NFt condition

compared to the control condition. We

examined associations between covariates

of interest (education, ethnicity, employ-

ment status, region, weight goal, food

shopping and preparation responsibilities,

knowledge of calorie recommendations, and

perceived diet quality) and each of the three

outcomes in models that included the main

effect (condition) and adjusted these for age

and gender. Covariates with a p value less

than .2 or that altered the beta coefficient of

the main effect by more than 20%, were

included in the final model. Analyses were

conducted using SAS 9.3 (Cary, NC, US).

Results

Participant characteristics are summarized in

Table 1. No significant differences (p o .05)

were observed across NFt conditions for

sociodemographic and most nutrition-related

behaviours, with the exception of knowledge

of calorie recommendations, indicating suc-

cessful randomization.
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Interpreting % DV information on NFts

In the first of two interpretation tasks,

significantly more participants accurately

interpreted sodium information in four

modified NFt conditions (low/medium/

high descriptors, standardized serving-

size+ low/medium/high descriptors, col-

our-coded % DV information, standar-

dized serving-size + colour-coded % DV;

p o .005 for all) compared to the control

condition (Table 2). Correctly interpreting

total fat information was more likely in all

five modified NFt conditions compared to

the control condition (p r .001 for all;

Table 2).

As shown in Table 3, the adjusted modified

Poisson regression model indicates that

participants exposed to NFt conditions with

low/medium/high descriptors (relative

ratio [RR] ¼ 1.67; 95% CL: 1.48–1.89),

standardized serving-size + low/medium/

high descriptors (RR ¼ 1.80; 95% CL:

1.60–2.03), colour-coded % DV informa-

tion (RR ¼ 1.61; 95% CL: 1.42–1.82), and

standardized serving-sizes + colour-coded

% DV information (RR ¼ 1.63; 95% CL:

1.44–1.84) were significantly more likely to

correctly interpret NFt information com-

pared to the control condition. In contrast,

the NFt condition with standardized serving-

sizes only did not significantly improve

participants’ ability to correctly interpret

NFt information (p ¼ 0.14; Table 3).

Comparing information between two NFts

In the first of the three comparison tasks,

significantly more participants were able

to correctly compare two NFts and identify

the product with lower sodium in all

modified NFt conditions, with the excep-

tion of the condition modifying standar-

dized serving-size only, as compared to

the control condition (p r .02 for all;

Table 2).

For the second comparison task, comparing

and correctly identifying the product with

fewer calories was significantly higher for

NFt conditions with standardized serving-size

(po .001), standardized serving-size+ low/

medium/high descriptors (p o .001) and

standardized serving-size +% DV informa-

tion (p o .001 ).
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Finally, in the third comparison task,

correctly comparing sodium information

between two products was significantly

higher in three NFt conditions, standard-

ized serving-size (p ¼ .001), standard-

ized serving-size + low/medium/high

descriptors (p o .001) and standardized

serving-size + colour-coded % DV infor-

mation (p o .001) compared to the control

condition. Correct comparison of sodium

information was significantly lower when

participants were exposed to low/med/

high descriptors (p ¼ .006).

In the adjusted modified Poisson regression

model, significantly more participants in the

NFt conditions with standardized serving-

size (RR ¼ 1.41; 95% CL: 1.24–1.59)

and standardized serving-size in combina-

tion with low/medium/high descriptors

(RR ¼ 1.60; 95% CL: 1.53–1.80) or colour-

coded % DV information (RR ¼ 1.64; 95%

CL: 1.46–1.83) were able to correctly com-

pare between two NFts relative to partici-

pants in the control condition (Table 3).

Mathematically manipulating nutrition
information on NFts

Participants’ ability to mathematically mani-

pulate total fat information was low overall,

falling below 20% across all conditions.

However, accuracy was significantly higher

for three NFt conditions (standardized

serving-size, standardized serving-size +

low/medium/high descriptors, standar-

dized serving-size + colour-coded % DV

information; p o .05 for all) compared to

the control condition (Table 2). More than

half of the participants were able to correctly

mathematically manipulate fibre informa-

tion across all five NFt conditions including

the control condition; no overall effect by

condition was detected (p ¼ .79).

Results of the adjusted modified Poisson

regression model indicate that the NFts

with standardized serving-size plus low/

medium/high descriptors had a modest but

significant effect on participants’ ability to

correctly mathematically manipulate nutrition

information compared to the control NFt

(RR ¼ 1.19; 95% CL: 1.04–1.37; Table 3).

No other labelling conditions significantly

improved participants’ ability to mathe-

matically manipulate NFt information.

Discussion

This is one of the first peer-reviewed studies

in Canada to examine the effect of NFt

modification on young people’s comprehen-

sion and use of nutrition information. It is

also among the first empirical studies of

NFts conducted among young people

internationally.19,21 Our findings show that

standardizing serving-size information

and providing simple descriptors or colour

coding to interpret % DV information on

NFts improves adolescent and young adults’

ability to interpret, compare, and mathema-

tically manipulate nutrition information.

Standardized serving-sizes on NFts strongly

enhanced young peoples’ ability to compare

two similar food products. Previous evi-

dence suggests that inconsistencies in the

serving sizes listed on NFts across products

can bias perceptions and purchase intent

in favour of the product with the smaller

serving-size, which may not necessarily be

the nutritionally superior product.31 Requiring

manufacturers to use standardized serving-

sizes across similar products may be a

promising strategy for facilitating understand-

ing and accurate use of nutrition information

on food labels.

Adding descriptors or colour coding next to

calories and nutrient amounts on NFts

proved critical for young people to correctly

interpret % DV information on products.

These findings are consistent with results

from expert reports and studies examining

front-of-package food-labelling systems.32

Applying descriptors or colour coding gives

consumers interpretational aids to translate

complex numeric nutrition information,

reducing the nutritional knowledge, cogni-

tive effort and processing time required.

Experts have underscored the importance of

identifying strategies to communicate com-

plicated nutrition information to consumers

in meaningful ways, rather than relying

exclusively on numeric data (e.g. kilocal-

ories, grams, milligrams, percentages).33

The current study tested the application of

interpretational aids on calories and nega-

tive nutrients only; further research is

needed to identify if and how this approach

could be applied to positive nutrients.

Similar to a previously published study,34

a large proportion of participants had

difficulty manipulating nutrition informa-

tion to calculate the nutrient content of

multiple servings of a product, particularly

when the task required complex math as

well as understanding % DV information.

Listing standardized serving-sizes and

simple descriptors on NFts improved the

TABLE 3
Results of modified Poisson models assessing participants' ability to interpret, compare and mathematically manipulate nutrition facts table

information within each nutrition facts table condition compared to the current nutrition facts table (control condition)

Standardized
serving-size

Low/med/high descriptors
for % DV

Standardized serving-size +

low/med/high descriptors
for % DV

Colour-coded
% DV

Standardized serving-size +

colour-coded % DV

RR (95% CL) RR (95% CL) RR (95% CL) RR (95% CL) RR (95% CL)

Interpreta 1.11 (0.97–1.27) 1.67 (1.48–1.89) 1.80 (1.60–2.03) 1.61 (1.42–1.82) 1.63 (1.44–1.84)

Compareb 1.41 (1.24–1.59) 1.03 (0.92–1.15) 1.60 (1.53–1.80) 1.02 (0.91–1.15) 1.64 (1.46–1.83)

Manipulatec 1.14 (0.99–1.31) 1.04 (0.91–1.19) 1.19 (1.04–1.37) 1.03 (0.90–1.18) 1.13 (0.99–1.29)

Abbreviations: % DV, % daily value; RR, relative ratio; 95% CL, 95% confidence limits.
a Adjusted for age, gender, education level, ethnicity, region, weight goal, food shopping and preparation responsibilities, knowledge of calorie recommendations.
b Adjusted for age, gender, employment, region, weight goal, food shopping and preparation responsibilities, perceived diet quality, knowledge of calorie recommendations.
c Adjusted for age, gender, education level, employment, ethnicity, region, weight goal, food shopping and preparation responsibilities, perceived diet quality, knowledge of calorie recommendations.
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participants’ ability to mathematically mani-

pulate nutrition information, particularly in

the task requiring them to calculate multiple

servings of a product and estimate the

corresponding % DV for the larger amount;

however, the effect was modest and the

majority of participants were still unable to

correctly mathematically manipulate and use

numeric information presented on labels.

One explanation for the overall difficulty in

manipulating nutrition information is that

these tasks require a relatively substantial

amount of time, motivation and effort as

well as nutrition knowledge and math skills.

To enable quick and easier access to nutri-

tion information, previous studies have

suggested adding a second column to the

NFt presenting nutrient and calorie informa-

tion for an entire package.35 This potential

modification may help consumers estimate

the nutrient profile of products containing

multiple servings. However, Roberto and

Khandpur36 noted that providing additional

information may increase label complexity.

Additional research should compare the

dual and single column labels with simpler

presentation formats that provide less infor-

mation, including listing the total number of

servings in an entire package on the NFt.

Strengths and limitations

This study has several limitations. First,

the study did not use probability sampling

techniques to select a representative sam-

ple of young people from Canada. The

sample was intended to provide a hetero-

geneous cross-section of participants from

across Canada for random allocation across

NFt conditions. Research has shown that

higher levels of income and education are

generally associated with better performance

on nutritional labelling tasks.19 The propor-

tion in our sample of young adults (19–24 y)

with more than a high school education was

76%. Poor performance on these tasks

among a highly educated sample suggests

that consumer understanding and use of

serving size and % DV information could be

even lower in other population groups.

Although the findings may be generalizable

to other Canadians of a similar age, further

research is necessary to assess whether

similar results would be found among

subgroups of young people not captured in

this survey, including non-English speakers

or those less likely to participate or be

recruited onto an online panel. To better

simulate a real-world situation, the NFts

were displayed on two boxes of hypothetical

brands of crackers. Crackers are an appro-

priate product to test various formats of

nutrition labels as they offer many nutritive

variations and are not necessarily perceived

as healthy or unhealthy. There are numer-

ous studies that use a single pre-packaged

product to test the efficacy of various

formats of nutrition labels and generalize

the findings across products16,36-38. However,

replicating this study with other products and

categories is recommended, as results may

vary. Finally, the current study uses a

conventional method for evaluating commu-

nication materials and concepts prior to

implementation; however, online, experimen-

tal studies cannot replicate a real-world

shopping experience. Future research should

aim to evaluate the effectiveness of changes

to NFts on food selection and dietary beha-

viours in real-world settings.

Conclusion

Both academics and health organizations

have recommended improvements to nutri-

tion labelling, including standardizing ser-

ving-sizes and adding interpretative labels to

% DV information, and these changes are

supported by consumers.22,39,40 Proposed

changes to nutrition labels are under review

in Canada and include standardizing serving-

size information within similar product

categories and adding an interpretational

statement defining what is a little or a lot of

the % DV.22 Our research suggests that both

of these modifications to the NFt may help

young Canadians interpret NFt information

when choosing foods, compare information

between similar products, and mathemati-

cally manipulate numeric information to

understand the nutritional content of multi-

ple servings of a product.

Our findings provide preliminary evidence

supporting the efficacy of modifications to

the NFt on consumer understanding and use

of nutrition information. Further research is

needed to better understand the efficacy

of NFt modifications for supporting more

informed food choices across a range of food

categories and among adults of other age

groups in Canada.
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