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Abstract
Unlike conventional foods, supplemented foods are prepackaged foods containing one or more added supplemental ingre-

dients, such as vitamins, mineral nutrients, amino acids, and caffeine, which have historically been marketed as providing
specific physiological benefits or health effects. These ingredients can pose a health risk if overconsumed by the general pop-
ulation or if consumed by certain vulnerable populations such as children or those who are pregnant. Consumer perspectives
of a proposed risk-based multicomponent supplemented food labelling strategy to protect the health and safety of Canadians
were explored using virtual discussion groups with participants (n = 88) of varying socio-demographics and health literacy
levels. Thematic content analysis of the discussions was conducted using core health literacy competencies of accessibility,
understanding, and appraisal of the risk-based product labelling information. The front-of-package supplemented food cau-
tion identifier was attention grabbing and conveyed a message to search out and carefully consider the Supplemented Food
Facts table and cautionary labelling elements on the back of the package. These back-of-package labelling elements enhanced
awareness of the supplemental ingredients and the specific cautions for use of the supplemented food. This risk-based prod-
uct labelling strategy, with multiple components, was perceived to be a useful strategy for distinguishing supplemented foods
from conventional foods and enhancing awareness of the cautionary labelling. Educational strategies will be required to en-
sure that the health and safety risks associated with supplemented foods are understood so that consumers can make more
informed consumption decisions.

Novelty
� Risk-based labelling strategy for supplemented foods
� Strategy goes beyond the general requirements for prepackaged foods

Key words: supplemented foods, risk-based, cautionary labelling

Introduction
In the Canadian marketplace in recent years, pre-packaged

foods with supplemental ingredients such as vitamins and
mineral nutrients, amino acids, and caffeine have been mar-
keted as providing specific physiological benefits or health ef-
fects. These “Supplemented Foods” (SFs) differ from fortified
foods that have added vitamins and mineral nutrients for an
established public health purpose. SFs also differ from con-
ventional foods and some may not be suitable for ad libitum
consumption due to the potential risks associated with over-
consumption of the supplemental ingredients or if consumed
by certain sensitive or vulnerable sub-populations (e.g. chil-
dren or those who are pregnant). Since SFs are sold alongside
conventional foods and currently lack product labelling fea-
tures that clearly differentiate them and their potential risks,
there is potential for confusion among consumers as to the
safe use of these products.

In 2021, Health Canada published a proposed regulatory
framework for SFs (Government of Canada 2021). The pro-
posed regulations outlined detailed conditions for the use of
supplemental ingredients in food to protect the health and
safety of people. The proposal also established additional re-
quirements on risk-based labelling of SFs, which goes beyond
the general requirements for prepackaged foods. In order for
consumers to make risk-based decisions regarding personal
use of SFs, the product labelling must make it easy for con-
sumers to identify an SF, and it must show how SFs are differ-
ent from conventional foods, including the type and amount
of the supplemental ingredients and cautionary labelling
when required. Furthermore, this risk-based cautionary la-
belling must be easily accessible and understood to ensure
that consumers are aware of any potential risks for health
and safety if the particular SF is overconsumed by the general
population or if consumed by certain vulnerable populations.
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Health Canada’s proposed risk-based labelling measures
are unique to SFs. As it would be inappropriate to main-
tain the “Nutrition Facts table” when the supplemental in-
gredients present in SFs go beyond nutritional value (e.g. caf-
feine and other bioactive non-nutritive ingredients), these la-
belling measures consist of a front-of-package (FOP) SF cau-
tion identifier; a back-of-package (BOP) SF Facts table con-
taining a distinct “Supplemented with” section for declara-
tion of supplemental ingredients; and specifications for BOP
cautionary labelling to ensure safe use of these products
(Government of Canada 2021). Based on the publicly avail-
able lists for SFs, including caffeinated energy drinks (CEDs),
which have been issued Temporary Marketing Authorization
(TMA) Letters (Government of Canada 2023), 100% of the CEDs
and approximately 60% of the SFs would require cautionary
labelling.

While federally regulated nutrition labelling currently
available on pre-packaged foods is a key source of nutrition
information to make informed food choices (Goodman et al.
2011; Government of Canada 2013), many Canadians face
challenges in accessing, understanding, and evaluating food
label information (Campos et al. 2011), in particular those
who may be disadvantaged by risks of limited health literacy
(Mansfield et al. 2020a). In addition, the nutrition labelling
must ensure that consumers can make informed decisions
for personal use. This consumer research will help elucidate
consumer perceptions on accessibility, understanding, and
appraisal of a risk-based multicomponent SF nutrition la-
belling strategy, including the utility of an SF caution identi-
fier. It will also inform the SF regulatory framework and the
development of educational strategies for these risk-based la-
belling measures to fulfill risk management and risk commu-
nication requirements for SFs.

Materials and methods
A Canadian-based contract research organization (CRO)

specializing in the implementation of qualitative consumer
research (Leger Inc., Montreal, QC) was contracted to imple-
ment the study.

Study sample and recruitment
Participants aged 14 years and older who had no links with

food industry or Health Canada, who did not work in food
and nutrition, and who had not worked previously in market
research were eligible to participate. The CRO recruited a con-
venience sample of participants from across Canada using
their market research panels through email and telephone.
Participants needed to have access to a computer with high-
speed Internet connection, a webcam, and a microphone to
be included in the study. The CRO engaged a Northern recruit-
ment partner who has a large Northern Canadian consumer
market research for the recruitment of Aboriginal peoples
from the Northwest Territories, Yukon and Nunavut. Given
the limitations of the lack of high-speed Internet in some
areas of the territories, recruitment was mostly located in
the most urbanized areas of the territories. In the first step
of the eligibility screening, participants completed the Cana-

dian adaptation of the Newest Vital Sign, a screening tool for
health literacy (Mansfield et al. 2018).

Research ethics and consent
The study was conducted according to the Tri-Council Pol-

icy Statement, Ethical Conduct for Research Involving Hu-
mans, which sets the standard for research ethics boards in
Canada. The protocol of this study was approved by Health
Canada’s Research Ethics Board for Human Research (REB
2020-034H). All participants provided written informed con-
sent before assignment into discussion groups.

Study design and setting
Twelve virtual (online) discussion groups with Canadi-

ans of varying socio-demographics and health literacy levels
were used to generate consumer perceptions and insights on
awareness, understanding, appraisal, and use of the proposed
multi-component SF labelling strategy. Discussion groups
were stratified by health literacy level in order to minimize
the known risks of stigmatization when discussing the com-
plexities of numeric and prose-based label information and
to ensure an open discussion across participants (Easton et al.
2013). This also ensured that the facilitator communicated at
an appropriate level for marginalized groups. All discussion
groups were audio- and video-recorded so that content anal-
ysis could be conducted. All discussion groups took place in
January and February 2021. Duration of the discussion groups
was approximately 60 min.

Table 1 describes the specific characteristics and distribu-
tion of each group. All participants in the discussion group
received $100 as compensation. Indigenous peoples in the
northern territories were offered $150 for their participation,
given the difficulty in recruiting and in securing their partic-
ipation on the dates established for these groups.

Study procedures
Moderators from the CRO facilitated the discussion groups

using a virtual moderation platform and a discussion group
guide developed and pilot-tested by Health Canada re-
searchers (EM, RW, EDG) with expertise in social and be-
havioural research and experience in designing, implement-
ing, and analyzing consumer research with a health liter-
acy lens (Mansfield et al. 2020a). As part of the introduction
to each discussion group, the moderator introduced partic-
ipants to the concept of SFs and the nutrition labels that
Health Canada had developed to help Canadians identify
these foods and distinguish them from regular foods and
provide guidance on appropriate and safe use of these prod-
ucts. The moderator stated that Health Canada wanted feed-
back on these nutrition labels to help Canadians make in-
formed SF choices. Participants then completed a series of
four task-based virtual activities, designed to introduce the
multi-component SF labelling approach, using a series of vir-
tual representations of SF mock-packages highlighting the
front and back of package label conditions (Fig. 1).

The preliminary online task introduced participants to vir-
tual representations of an SF mock-package containing sup-
plemental ingredients not requiring any cautionary labelling.
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Table 1. Discussion group characteristics.

Session detail
Recruited

participant
Participants in

attendance Language

Session 1——Primary grocery shopper with marginal health literacy 8 7 English

Session 2——Primary grocery shopper with adequate health literacy 8 8 English

Session 3——Primary grocery shopper with marginal health literacy 8 8 French

Session 4——Youth 14–17 with adequate health literacy 8 8 English

Session 5——Youth 14–17 with marginal health literacy 8 8 English

Session 6——Youth 14–17 with adequate health literacy 8 8 French

Session 7——Pregnant or breastfeeding women with marginal health literacy 8 8 English

Session 8——Pregnant or breastfeeding women with adequate health literacy 8 8 English

Session 9——People with chronic health condition with marginal health literacy 8 7 English

Session 10——People with chronic health condition with adequate health literacy 8 7 English

Session 11——Indigenous in Northern Territories with marginal health literacy 8 6 English

Session 12——Indigenous in Northern Territories with adequate health literacy 8 5 English

Fig. 1. Required supplemented food (SF) labelling components for tasks 1–4.∗ ∗Required back-of-package (BOP) information
depends upon the nature of the supplemental ingredients and their cautions for use (if applicable). All SF will require the SF
Facts table and list of ingredients. Only those SFs that have supplemental ingredients with cautions for use are required to
include the front-of-package (FOP) SF caution identifier and the BOP cautionary labelling box.

Task 2 introduced participants to virtual representations of
an SF mock-package with supplemental ingredients requir-
ing cautionary labelling. Tasks 3 and 4 introduced partici-
pants to virtual representations of SF mock-packages high
in nutrients of public health concern (saturated fat, sugars,
and/or sodium) and containing supplemental ingredients re-
quiring cautionary labelling (Fig. 1). Each task introduced vir-

tual representations of increasingly more complex SFs and
their requisite labelling requirements.

Each of the labelling tasks, their specific SF mock pack-
age labelling conditions, and key objectives are presented in
Fig. 2. The moderator used the share screen function to show
participants the entire mock-package, the front and back of
the package as well as a series of zoomed-in images to support
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Fig. 2. Labelling tasks, front-of-package (FOP) and back-of-package (BOP) mock-package labelling conditions, and key objectives.
∗Health claims, nutrient content claims, and marketing claims were present on the front of pack of all mock-packages.

the ensuing task-based discussions (refer to Appendix A for vi-
suals). At the end of each discussion group, participants com-
pleted an online survey to evaluate their overall perceptions
of SFs and the utility of the multi-component risk-based la-
belling approach to communicate the safe use of these prod-
ucts.

Data analysis
The virtual moderation platform software generated digi-

tal transcriptions that were reviewed for accuracy by bilin-
gual research team members. A deductive content analy-
sis approach was used to classify the data using five pre-
determined dimensions of labelling effectiveness (awareness,
design factors, understanding, appraisal, and behaviour)
(Sorensen et al. 2012). Researchers (RW, JL, and EM) coded
the first discussion group independently and then regrouped
to come to an agreement on application of the coding crite-
ria. Researchers (RW and JL) then applied the coding strategy
independently to the remaining discussion groups using the
NVivo 11 Software (QSR International Pty Ltd. 2015). Partici-
pant responses to the survey questions are presented as fre-
quency counts and percentages (Table 4).

Results

Awareness and understanding of the FOP
labelling elements

Participant awareness and understanding of the proposed
FOP labelling elements for SFs are outlined in Table 2.

When challenged with SF products that did not require
cautionary labelling or were not high in nutrients of public
health concern, participants initially interacted with the FOP,
noticing and using the voluntary industry labelling elements,
such as the company name, brand name, claims, and high-
lighted ingredients to identify the products as an SF. When
challenged with an SF bearing the proposed SF caution iden-
tifier, the presence of the exclamation mark was attention
grabbing. Some participants used it to confirm that the prod-
uct was an SF while others were not sure what the presence of
the SF caution identifier actually meant. The SF caution iden-
tifier did caution some to consider the product in more de-
tail by going to the BOP to access more information (Table 3).
The Health Canada attribution in the SF caution identifier
conferred mixed meanings of Health Canada’s role, rang-
ing from a recommendation, regulatory approval, and prod-
uct endorsement to product safety. When participants were
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Table 2. Participants’ awareness and understanding of front-of-package (FOP) labelling elements for supplemented foods (SF).

FOP labelling elements Awareness and understanding of FOP labelling elements Utility of FOP labelling elements

Industry branding � “Just to the side it says the name of the company, Empower Inc., suggesting
that something particular has been added.”

� “It says Vitamin Boost. That, to me suggests that it’s supplemented.”

� Attracts attention
� Identifies an SF

SF caution identifier � “But then another thing that really stood out was at the top where there’s
the exclamation mark and it says supplemented Health Canada.”

� “And I’d certainly look at the back more carefully when I saw that.”
� “It says, supplemented with the exclamation mark. Maybe that means

something. I really don’t know what that means.”
� “I think it would be better if it’s something that Health Canada is very

concerned about, that something under that exclamation point or
something, like “read the back label for more.”

� Attracts attention
� Identifies an SF
� Cautions to look at the BOP for more

information on use
� Lack of meaning for exclamation mark
� Should highlight the risk-based

information

Health Canada attribution
in the SF caution identifier

� “I haven’t really seen the Health Canada label on a food product that looks
like this. So I’m assuming that it looks like it’s categorized as a
supplemented food by Health Canada.”

� “It must be recommended by Health Canada to be supplemented with
whatever is in it.”

� “Health Canada, I guess, approves it so it must be good.”
� “It’s gone through a lot of research by Health Canada. They looked into

this.”
� “It’s okay for me to intake. It’s been checked up on.”

� Confers varied understanding of
Health Canada’s role

“High in” nutrition symbol � “That’s almost like a warning, which I’m not used to on most foods.”
� “Health Canada label in the very front with little magnifying glass is

drawing your attention to the fact that it’s really high in sugar.”
� “But this one’s kind of showing me "take a look at the sugars at the back of

the label.”

� Attracts attention
� Refocuses onto the nutritional

attributes of the food
� Encourages access of the back of

package for more nutrition
information

further challenged with an SF, which not only required cau-
tionary labelling but was also “High in” nutrients of public
health concern (i.e. saturated fat, sugars, and sodium), partic-
ipants re-focused their attention to the nutritional attributes
of the food. The presence of the “High in” FOP nutrition sym-
bol encouraged some to access the BOP for more nutrition in-
formation. The combination of the SF caution identifier and
the “High in” FOP nutrition symbol with cautionary labelling
on the BOP convinced most participants that the SF was not
an appropriate food choice, despite what they perceived the
package design, FOP claims, Health Canada attribution, and
brand name might be trying to convey.

Awareness and understanding of the BOP
labelling elements

The SF Facts table’s large, bold font heading “Supple-
mented Food Facts” attracted participants’ attention and
the supplemental ingredient footnote: “including naturally
occurring and supplemental amounts” confirmed the type of
supplemental ingredients. When asked to identify the type of
supplemental ingredients participants used various labeling
elements including the FOP claims, FOP highlighted ingredi-
ents, and the “Supplemented with” section of the SF Facts
table. The lack of familiarity of many of the supplemental in-
gredients confused some of the participants. In addition, the
lack of %Daily Values for supplemental ingredients in the SF
Facts table made it challenging for participants to evaluate

the significance of the amount of each supplemental ingre-
dient and use the information to make an informed decision
about the SF.

The unfamiliarity with the presence of cautionary labelling
on foods made it challenging for participants to engage with
that information. Nonetheless, the cautionary labelling did
attract attention when participants interacted with the BOP
of the SF products. When noticed, cautionary labelling was
considered by some to be helpful information to have. Cau-
tionary labelling was not easily accessible due to its posi-
tion on the BOP especially when pressed for time or moti-
vation to search for that information. When the cautionary
labelling was placed under the packaging flap (i.e. on a bar),
it was even more challenging to access and thus be aware
of. Some participants interpreted the BOP placement of cau-
tionary labelling as signaling that it was not as important
as the FOP label information. Participants expressed mixed
feelings on the intent of the cautionary labelling statements
and the overwhelming amount of information to take into
consideration to put the cautions into action. The lack of a
specific rationale or intent of the cautionary labelling made
it challenging to know if consumption limits expressed in
the cautionary labelling were related to the amount of sup-
plemental ingredient or some other ingredient. This also led
some to question the credibility of cautionary labelling with-
out a rationale. While some cautionary labelling statements
were considered to be alarming in nature, the varied assort-
ment of cautionary statements were generally perceived to
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Table 3. Participants’ awareness and understanding of back-of-package (BOP) labelling elements for supplemented foods (SF).

BOP labelling elements Awareness and understanding of BOP labelling elements Utility of BOP labelling elements

SF Facts table � “Well, on top of the label there it says "supplemented food facts, so it’s
labeled on the back of the can.”

� “On the back, within the nutritional information at the bottom of the
supplemented food facts, it includes the naturally and occurring
supplemental amounts, the supplemented with, that section there, and it
gets more specific of what it’s supplemented with.”

� “Because the percentages for the vitamin A etcetera are not there, how that
might interact, or add to what you“re taking a supplement for your
pregnancy or if you”re breastfeeding or if you’re on any other kind of
vitamin, for that matter. So, it’s sort of like it’s half of the information you
need to really make an educated decision.”

� Attracts attention
� Identifies an SF
� Identifies type and amount of

supplemental ingredients
� Lack of %DV for supplemental

ingredients challenges
decision-making

Cautionary labelling � “And one thing about the back I noticed on this product that says “not
recommended for those under 14 or for pregnant or breastfeeding women”
and so that I think is very helpful.”

� “For most of the foods that I’ve seen I haven’t really noticed labeling such as
that, but I think it’s a very positive thing. And the more information that us
as consumers have before we make these decisions to purchase, the better.”

� “So I am breastfeeding. I might accidentally pick this up and drink it
because I don’t have the time to read everything at the back.”

� “The caution label is on the back, but I feel like that is also because it’s not
that big of a deal. If there was a crazy big deal, they’d probably put it on
the front because they don’t want to hurt people or anything like that.”

� “And this [caution box on the BOP] seems like it should be more important.
Like slap that on the front. Put it in orange, maybe.”

� “At the back when it’s telling me about the cautions, do not consume with
other supplements, again I mean, this is something you have to take into
consideration. Do I take my vitamins, my multivitamins, and don’t take
this bar? Or should I eat this bar and forget about my other vitamins? I
mean it’s too much to take into consideration.”

� “I wouldn’t take it, especially when it says don’t take more than one a day,
then that’s a big, big red flag.”

� “It says not for pregnant people and for breastfeeding because it could like
damage the baby or whatever.”

� “… if it’s not recommended for kids and not recommended for pregnant
women, it really can’t be that good for you.”

� The only sort of thing that would make it better is if the producer of this
product maybe had a web link there, that a person could get a little more
detail about that.”

� Attracts attention
� Provides needed information to make

decisions
� BOP placement limits accessibility
� BOP deters from importance of

cautionary labelling
� Front-of-package placement would

highlight importance of cautionary
labelling

� Overwhelming amount of information
in cautionary labelling

� Cautionary labelling is a warning
about the SF

� Cautionary labelling warns about the
risks of SF consumption

� Cautionary labelling suggests the SF is
not good for you

� Cautionary labelling could include
web link for additional information

communicate a strong health caution. Specific design options
for cautionary labelling, such as placement on the FOP and
the use of colour, were suggested to highlight the awareness
and importance of the cautionary labelling.

At the end of each discussion group, overall participant per-
ceptions’ of the SF multi-component labelling strategy were
assessed with six multiple choice questions (Table 4). Over-
whelmingly, participants acknowledged the utility of an SF
cautionary identifier to identify an SF and over 90% perceived
the SF Facts table as an indicator of the type and amount of
supplemental ingredients. The vast majority interpreted the
BOP cautionary labelling as guidance and cautions for use of
the SF and to determine the relative healthiness of the food
product.

As a final exercise, participants were polled on their overall
perceptions of SFs (Fig. 3). The three questions and measures
were developed for use in previous consumer research in-
forming the development of the multi-component labelling
approach for SFs (data not yet published). They were used
in this research as a consistent measure of the utility of the
labelling approach to inform consumer decision-making for

safe and appropriate use of SFs, and to generate a sense of
consumer perceptions of these new foods after interacting
with a variety of SFs and their requisite labelling. While the
label information was always (41%) or sometimes (51%) suffi-
cient for participants to be able to make a decision for per-
sonal use, many perceived SFs to sometimes be good for them
and sometimes be healthier than regular foods or beverages.

Discussion
Fundamental to any nutrition labelling strategy are la-

belling components that consumers can engage with to be
able to make informed food choices. These labelling com-
ponents must catch consumers’ attention, be easily under-
stood, and appropriately evaluated by consumers in the con-
text of their specific dietary goals and needs. For nutrition
labels to be effective, the information provided should help
guide consumers’ food choices and decisions (Cecchini and
Warin 2016). SFs are different from conventional foods in that
they contain supplemental ingredients that can pose a risk
to health if consumed in excess by the general population or
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Table 4. Participant perceptions of the multi-component labelling strategy for supplemented foods (SF) (responses to the online
survey; product labelling images in Appendix A).

Label element type of SF Answer choice Ranked responses N (%)

FOP SF caution identifier
granola bar

This tells me that this bar is a supplemented food 82 (93.2%)

This tells me that there is cautions of use for this bar 45 (51.1%)

This tells me the type and amount of supplemental ingredients in this bar 11 (12.5%)

This tells me that certain individuals should not eat this bar 8 (9.1%)

FOP SF caution identifier
caffeinated energy drink

This tells me that this beverage is a supplemented food 87 (98.9%)

This tells me that there are cautions about the use of this beverage 49 (55.7%)

This tells me that Health Canada has approved this beverage 28 (31.8%)

This tells me that certain individuals should not drink this beverage 10 (11.4%)

FOP “High in” fruit juice
cocktail

This tells me that this beverage is an unhealthy beverage 79 (89.8%)

This tells me that this beverage is a supplemented food 10 (11.4%)

This tells me the type and amount of supplemental ingredients in this beverage 9 (10.2%)

This tells me that it is a healthy beverage 1 (1.1%)

BOP SF Facts table granola
bar

This tells me the type and amount of supplemental ingredients in this bar 84 (95.5%)

This tells me that this bar is a supplemented food 64 (72.7%)

This tells me how much of the bar I can eat 3 (3.4%)

This tells me that certain individuals should not eat this bar 2 (2.3%)

BOP cautionary labelling
granola bar

This tells me that certain individuals should not eat this bar 86 (97.8%)

This tells me how much of the bar I can eat 64 (72.7%)

This tells me that this bar is a supplemented food 36 (40.9%)

This tells me the type and amount of supplemental ingredients in this bar 6 (6.8%)

BOP cautionary labelling
caffeinated energy drink

This tells me that certain individuals should not drink this beverage 86 (97.7%)

This tells me how much of this beverage I can drink 71 (80.7%)

This tells me the type and amount of the supplemental ingredients in this beverage 11 (12.5%)

This tells me that this beverage is a supplemented food 8 (9.1%)

Note: Back-of-package (BOP), front-of-package (FOP);

Fig. 3. Distribution of participant perceptions of supple-
mented foods (SF).

if consumed by vulnerable populations such as children or
those who are pregnant. It is therefore important to ensure
that the labelling strategy supports consumers’ abilities to
distinguish SFs from conventional foods, to understand the
health risks associated with these products, and to make in-
formed choices related to their safe consumption.

The design of the FOP SF caution identifier was based on
label characteristics that are attention grabbing (Goodman
et al. 2018; Reyes et al. 2019) and that facilitate awareness
and understanding (Leger Inc. 2018; Mansfield et al. 2020b).
Consumer research has highlighted the need for simple, clear
FOP labelling attributes to help consumers distinguish be-
tween similar products without needing advanced calcula-
tion skills to decipher nutritional information on the BOP
(Kleef and Dagevos 2015; de Morais Sato et al. 2019; Temple
2020). The black and white text-based SF caution identifier
that is proportional to the size of the principal display sur-
face of the package (i.e. the height and width of the identifier
increases as the principal display surface increases) including
a recognizable warning symbol (exclamation mark), a Health
Canada attribution, and a perimeter that clearly differenti-
ates the SF caution identifier from the rest of the FOP ele-
ments was easily accessed and used by participants to iden-
tify an SF that had cautions for use. In situations where con-
sumer understanding, time, and/or motivation are lacking to
search out and pay attention to the specifics on the BOP, the
noted heuristic processing of the FOP SF caution identifier as
a warning message by participants could play an important
role (Leathwood et al. 2007). Together, the SF caution identi-
fier design characteristics and the inclusion of Health Canada
(i.e. government) attribution (Vyth et al. 2009; Acton et al.
2018) have been shown in FOP research to be fundamental
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for effectiveness (Reyes et al. 2019; Taillie et al. 2020). The
Health Canada attribution enhanced the credibility of the SF
caution identifier, as has also been observed with other types
of FOP nutrition labels on conventional foods (Acton et al.
2018). Participant understanding ranged from regulatory ap-
proval, recommendation, or an endorsement of the supple-
mental ingredients by Health Canada, which is not surpris-
ing as the public sees Health Canada as the source of credible
information on food labels (i.e. FOP label, Nutrition Facts ta-
ble, and list of ingredients). In previous research conducted
with a never before seen or used “High in” front-of-package
warning label on foods high in nutrients of public health con-
cern, approximately one in two participants thought that the
Health Canada attribution as part of the FOP warning label
made them trust the symbol and told them who was respon-
sible for the label (Leger Inc. 2018). Consumer awareness and
education campaigns will no doubt be required to assist con-
sumers of varying health literacy levels to better understand
and evaluate the labelling components of SFs, including the
SF caution identifier and the Health Canada attribution, to be
able to make more informed decisions on appropriate use of
SFs.

The SF Facts table on the BOP was easily accessed and
used by most participants to find the type and amount
of supplemental ingredients in the food products. Some of
these supplemental ingredients, such as commonly used vi-
tamins (e.g. Vitamin D) and mineral nutrients (e.g. calcium),
were relatively well known among participants. However,
the wider range of supplemental ingredients used in the SFs
did not have the same level of consumer nutritional aware-
ness. This made it challenging for participants to consis-
tently recognize the link between the supplemental ingre-
dients and specific cautionary labelling. The wording of the
supplemental ingredient footnote “includes naturally occur-
ring and supplemental amounts” was not well understood
and, in combination with the absence of %Daily Values for
the supplemental ingredients, limited participants’ under-
standing and evaluation of the absolute amount of each sup-
plemental ingredient to be able to rationalize their decision
for use. Educational strategies will be required to improve
consumers’ supplemental ingredient nutritional knowledge
as this will affect their future usage of the labelling infor-
mation to make more informed decisions on safe use of
these SFs.

The cautionary labelling statements were developed to con-
vey important risk-based supplemental ingredient informa-
tion for safe use of SFs and to be useful for those at the great-
est risk of limited/marginal health literacy. Overall, partici-
pants considered cautionary labelling statements to be criti-
cal pieces of information that conveyed strong and important
health warnings, despite their BOP placement leading some
participants to have mixed feelings about their relative im-
portance and intent. The lack of specific rationales explain-
ing each of the cautionary labelling statements’ risk to health
made it challenging for participants to know if consumption
limits were related to the amount of the supplemental ingre-
dient or to some other ingredient.

Overall, participants of varying health literacy levels and
socio-demographics perceived SFs to have varying degrees of

healthiness compared to regular foods and to contain sup-
plemental ingredients that could be good for them. This
judgement of healthiness, based on the presence of nutrition-
related FOP label claims and the presence of supplemental
ingredients such as vitamins/mineral nutrients, provides ev-
idence of a “health halo effect” (Roe et al. 1999). A small
body of research suggests that there is potential for consump-
tion patterns to be shifted to include more of certain food
categories if they are “fortified” with vitamins and mineral
nutrients (Kalergis and MacDonald 2009) including overcon-
sumption of ingredients that may not be appropriate for an
age or gender group (Provencher and Jacob 2016). The addi-
tion of vitamins and mineral nutrients to foods of otherwise
poor nutritional value has been seen to be an “added bonus”
among some Canadian parents (Western Opinion Research
2004). In addition, if SFs are perceived as healthier, it raises
concerns surrounding the potential to lead to nutrient imbal-
ance and/or high intakes approaching or exceeding Tolerable
Upper Intake Levels if other nutritional attributes of the food
are not taken into consideration (Tarasuk 2014). One of the
novelties of this research is how consumers will evaluate SFs
that also carry the “High in” FOP nutrition symbol. Interest-
ingly, the addition of a "High in” FOP nutrition symbol on an
SF re-focused participants’ attention to the nutrients of pub-
lic health concern and appeared to mitigate this halo effect,
as has been seen in other Canadian research with consumers
of varying health literacy levels (Franco-Arellano et al. 2020).
All of these findings will support informed action on educa-
tional messaging to improve consumers’ competencies to ac-
cess, understand, appraise, and use label information on SFs
in order to make food choices consistent with their particular
dietary goals/needs.

While it is known that attention given to nutrition infor-
mation on conventional foods varies across consumer groups,
situations, types of food products, package placement and
number of labelling elements, these differences can be re-
lated to conflicting preferences for ease of use, being fully
informed, and not being pressured into behaving in a partic-
ular way (Grunert and Wills 2007; Moreira et al. 2019; Meijer
et al. 2021). With the advent of these new foods on the mar-
ket in combination with a novel risk-based multi-component
labelling approach, an effective SF awareness and education
campaign will require a focus not only on the nutrition in-
formation being conveyed, but also on the varied contexts
in which consumers engage with it. In addition, all SF infor-
mation strategies and health communications will need to
adopt a health literate approach so as to minimize consumer
confusion and positively influence SI awareness and under-
standing. This is important for those people living in Canada
with limited or no language proficiency in English or French,
those disadvantaged by risks of limited/marginal health liter-
acy, and those from cultural backgrounds with little aware-
ness of these types of supplemental ingredients and their req-
uisite cautionary labelling.

Limitations of this study include the non-probability-based
sample, which was not representative of the Canadian pop-
ulation. Qualitative research does not produce generalizable
results for the population. Since participants are invited to
share ideas in a group setting, some individuals may be in-

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 

17
9.

63
.3

6.
14

9 
on

 0
8/

26
/2

3

http://dx.doi.org/10.1139/apnm-2022-0391


Canadian Science Publishing

Appl. Physiol. Nutr. Metab. 00: 1–18 (2023) | dx.doi.org/10.1139/apnm-2022-0391 9

fluenced to respond in similar ways as their counterparts.
However, the targeted recruitment strategy produced a di-
verse sample to ensure socio-demographic differences in con-
sumer perceptions. We also recruited specifically from the
Northwest Territories, Yukon and Nunavut, a geographical
area that is often excluded from this type of consumer re-
search. An additional strength is that we screened all par-
ticipants for health literacy so that we could stratify the dis-
cussion groups by health literacy level to minimize risks of
stigmatization and to ensure an open discussion across par-
ticipants. While the use of an online platform to conduct
the labelling tasks and discussions does not represent a real-
world scenario, participants interacted with the proposed SF
labelling strategy exhibited on a variety of mock packages
that do not exist in the marketplace to ensure a common
ground for discussion and prevent any a-priori branding in-
fluence.

Conclusion
Unlike conventional foods, SFs contain supplemental in-

gredients that can pose a risk to health if they are con-
sumed in excess by the general population or if consumed
by vulnerable populations such as children and those who
are pregnant. This risk-based labelling framework for SFs
supports consumers in their ability to distinguish SFs from
conventional foods, understand the health risks associated
with these products, and make more informed choices re-
lated to their consumption. This research supports the ap-
plication of a multi-component labelling approach that can
be applied consistently across all SFs. In tandem with a com-
prehensive awareness and education strategy, this labelling
strategy will help protect the health and safety of Canadians
by reducing the risks of overconsumption of SFs within the
general population and risks of exposure within vulnerable
groups.

Article information

History dates
Received: 19 October 2022
Accepted: 10 April 2023
Version of record online: 22 August 2023

Copyright
© 2023 The Crown. This work is licensed under a Creative
Commons Attribution 4.0 International License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduc-
tion in any medium, provided the original author(s) and
source are credited.

Data availability
Data generated or analyzed during this study are not avail-
able due to the confidential regulatory government business
nature of this research.

Author information

Author ORCIDs
Elizabeth Mansfield https://orcid.org/0000-0002-5544-3138

Author contributions
Conceptualization: EM, RW, JL, EDG
Data curation: EM
Formal analysis: EM, RW, JL
Methodology: EM, RW
Project administration: EM, EDG
Resources: RW
Supervision: EM
Writing – original draft: EM
Writing – review & editing: EM, RW, JL, EDG

Competing interests
EM has received speaker fees and travel honoraria from Dairy
Farmers of Canada, NovoNordisk, and InBody Canada. EM has
received health care equipment from InBody Canada. RW, JL,
and EDG declare there are no competing interests.

Funding information
This research was supported by internal funding from Health
Canada. The authors received no financial support for the re-
search, authorship, or publication of this article.

References
Acton, R.B., Vanderlee, L., Roberto, C.A., and Hammond, D. 2018. Con-

sumer perceptions of specific design characteristics for front-of-
package nutrition labels. Health Educ. Res. 33(2): 167–174. doi:10.
1093/her/cyy006.

Campos, S., Doxey, J., and Hammond, D. 2011. Nutrition labels on pre-
packaged foods: a systematic review. Public Health Nutr. 14(8): 1496–
1506. doi:10.1017/S1368980010003290.

Cecchini, M., and Warin, L. 2016. Impact of food labelling systems on food
choices and eating behaviours: a systematic review and meta-analysis
of randomized studies. Obes. Rev. 17(3): 201–210. doi:10.1111/obr.
12364.

de Morais Sato, P. Mais, L.A. Khandpur, N. Ulian, M.D. Bortoletto Mar-
tins, A.P. Garcia, M.T., et al. 2019. Consumers’ opinions on warning
labels on food packages: A qualitative study in Brazil. PLoS One. 14(6):
e0218813.

Easton, P., Entwistle, V.A., and Williams, B. 2013. How the
stigma of low literacy can impair patient-professional spo-
ken interactions and affect health: insights from a qualitative
investigation. BMC Health Serv. Res. 13(1): 319. doi:10.1186/
1472-6963-13-319.

Franco-Arellano, B., Vanderlee, L., Ahmed, M., Oh, A., and L’Abbé, M. 2020.
Influence of front-of-pack labelling and regulated nutrition claims
on consumers’ perceptions of product healthfulness and purchase
intentions: A randomized controlled trial. Appetite, 149: 104629.
doi:10.1016/j.appet.2020.104629.

Goodman, S., Hammond, D., PilloBlocka, F., Glanville, T., and Jenkins,
R. 2011. Use of nutritional information in Canada: National trends
between 2004 and 2008. J. Nutr. Educ. 43(5): 356–365. doi:10.1016/j.
jneb.2011.02.008.

Goodman, S., Vanderlee, L., Acton, R., Mahamad, S., and Hammond,
D. 2018. The impact of front-of-package label design on consumer
understanding of nutrient amounts. Nutrients, 10(11): 1624. doi:10.
3390/nu10111624.

Government of Canada. 2013. Food and Drug Regulations (C.R.C., c. 870),
Section B.01.054. Government of Canada, Ottawa, Minister of Justice.
2014.

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 

17
9.

63
.3

6.
14

9 
on

 0
8/

26
/2

3

http://dx.doi.org/10.1139/apnm-2022-0391
https://creativecommons.org/licenses/by/4.0/deed.en_GB
https://orcid.org/0000-0002-5544-3138
http://dx.doi.org/10.1093/her/cyy006
http://dx.doi.org/10.1017/S1368980010003290
http://dx.doi.org/10.1111/obr.12364
http://dx.doi.org/10.1186/1472-6963-13-319
http://dx.doi.org/10.1016/j.appet.2020.104629
http://dx.doi.org/10.1016/j.jneb.2011.02.008
http://dx.doi.org/10.3390/nu10111624


Canadian Science Publishing

10 Appl. Physiol. Nutr. Metab. 00: 1–18 (2023) | dx.doi.org/10.1139/apnm-2022-0391

Government of Canada. 2021. Regulations amending the Food and Drug
Regulations (Supplemented Foods). Food and Drugs Act. Department
of Health, Canada.

Government of Canada. 2023. Lists of foods that have received Tem-
porary Marketing Authorization Letters (TMALs). Available from
https://www.canada.ca/en/health-canada/services/food-nutrition/l
egislation-guidelines/acts-regulations/lists-foods-that-have-receive
d-temporary-marketing-authorization-letters.html#a [accessed 15
February 2023].

Grunert, K.G., and Wills, J.M. 2007. A review of European research on
consumer response to nutrition information on food labels. J. Public
Health, 15(5): 385–399. doi:10.1007/s10389-007-0101-9.

Kalergis, M., and MacDonald, A. 2009. Discretionary food fortification:
implications of consumer attitudes. Can. J. Diet. Pract. Res. 70(4): 26–
31. doi:10.3148/70.4.2009.e26.

Kleef, E.V., and Hans, D. 2015. The growing role of front-of-pack nutrition
profile labeling: a consumer perspective on key issues and controver-
sies. Crit. Rev. Food Sci. Nutr. 55(3): 291–303.

Leathwood, P.D., Richardson, D.P., Strater, P., Todd, P.M., and van
Trijp, H.C.M. 2007. Consumer understanding of nutrition and health
claims: sources of evidence. Br. J. Nutr. 98(3): 474–484. doi:10.1017/
S000711450778697X.

Leger Inc. 2018. Consumer research on front of package nutrition la-
belling. Montreal, Quebec.

Mansfield, E.D., Wahba, R., Gillis, D.E., Weiss, B.D., and L’Abbé, M. 2018.
Canadian adaptation of the Newest Vital Sign©, a health literacy as-
sessment tool. Public Health Nutr. 21: 2038–2045.

Mansfield, E., Wahba, R., and De Grandpré, E. 2020a. Integrating a health
literacy lens into nutrition labelling policy in Canada. Int. J. Environ.
Res. Public Health, 17(11): 4130. doi:10.3390/ijerph17114130.

Mansfield, E.D., Ibanez, D., Chen, F., Chen, E., and de Grandpré, E. 2020b.
Efficacy of “High in” nutrient specific front of package labels——a re-
tail experiment with Canadians of varying health literacy levels. Nu-
trients, 12(10). doi:10.3390/nu12103199.

Meijer, G.W., Detzel, P., Grunert, K.G., Robert, M.-C., and Stancu, V. 2021.
Towards effective labelling of foods. An international perspective on
safety and nutrition. Trends Food Sci. Technol. 118: 45–56.

Moreira, M.J., García-Díez, J., de Almeida, J.M.M.M., and Saraiva, C. 2019.
Evaluation of food labelling usefulness for consumers. Int. J. Consum.
Stud. 43(4): 327–334. doi:10.1111/ijcs.12511.

NVivo 11 Software. 2015. QSR International Pty Ltd.
Provencher, V., and Jacob, R. 2016. Impact of perceived healthiness of

food on food choices and intake. Current Obes. Rep. 5(1): 65–71.
doi:10.1007/s13679-016-0192-0.

Reyes, M., Garmendia, M.L., Olivares, S., Aqueveque, C., Zacarías, I.,
and Corvalán, C. 2019. Development of the Chilean front-of-package
food warning label. BMC Public Health, 19(1): 906. doi:10.1186/
s12889-019-7118-1.

Roe, B., Levy, A.S., and Derby, B.M. 1999. The impact of health
claims on consumer search and product evaluation outcomes: re-
sults from FDA experimental data. J. Public Policy Mark. 18(1):
89–105.

Sorensen, K., Van den Broucke, S., Fullam, J., Doyle, G., Pelikan, J.,
Slonska, Z., and Brand, H.,C. H. L. P. European. 2012. Health literacy
and public health: a systematic review and integration of definitions
and models. BMC Public Health, 12(1): 80. doi:10.1186/
1471-2458-12-80.

Taillie, L.S., Hall, M.G., Popkin, B.M., Ng, S.W., and Murukutla, N.
2020. Experimental studies of front-of-package nutrient warn-
ing labels on sugar-sweetened beverages and ultra-processed
foods: a scoping review. Nutrients, 12(2): 569. doi:10.3390/
nu12020569.

Tarasuk, V. 2014. Discretionary fortification——a public health perspec-
tive. Nutrients, 6(10): 4421–4433.

Temple, N.J. 2020. Front-of-package food labels: A narrative review. Ap-
petite. 144: 104485.

Vyth, E.L., Steenhuis, I.H., Mallant, S.F., Mol, Z.L., Brug, J., Temminghoff,
M., et al. 2009. A front-of-pack nutrition logo: a quantitative and qual-
itative process evaluation in the Netherlands. J. Health Commun.
14(7): 631–645. doi:10.1080/10810730903204247.

Western Opinion Research. 2004. Canadian consumer perspectives of
food fortification.

Appendix A. Mock-packages by task
Mock-packages for six questions on participant percep-

tions of the mulit-component labelling strategy for Sup-
plemented Foods (Table 4)
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Task 1. Elan VitaMin BOOST——Youth and women (pregnant and breastfeeding groups). Front-of-package (FOP) label elements:
brand name “VitaMin Boost,” marketing claim “refreshing,” common name “water beverage with vitamins and minerals,”
nutrient/health claims “Source of vitamin D and magnesium, vitamin D and magnesium help build bones and teeth.” Back-of-
package (BOP) label elements: Supplemented Food Facts table, list of ingredients.
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Task 1. Elan VitaMin BOOST——General audience (remaining groups). Front-of-package (FOP) label elements: brand name “Vi-
taMin Boost,” marketing claim “flavoured with ginseng,” common name “water beverage with vitamins and minerals,” and
nutrient/health claims “contains pantothenate and magnesium, factors in energy metabolism and tissue formation.” Back-of-
package (BOP) label elements: Supplemented Food Facts table and list of ingredients.
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Task 2. BURST beverage——all groups. Front-of-package (FOP) label elements: brand name “Burst,” Supplemented Food caution-
ary identifier that includes an exclamation mark, the word supplemented and the words “Health Canada,” common name
“Fruity green tea beverage,” nutrient/health claims “High in Vitamin C, an antioxidant that helps protect your cells.” Back-of-
package (BOP) label elements: Supplemented Food Facts table, caution box, and list of ingredients.
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Task 3. CRAVE bar——all groups. Front-of-package (FOP) label elements: brand name “Crave,” marketing claim “Oats and Honey,”
a nutrition symbol that includes a magnifying glass, the words “high in sugars” and the words “Health Canada,” Supplemented
Food cautionary identifier that includes an exclamation mark and the word supplemented, nutrient/health claims “Source of
vitamin C, a dietary antioxidant.” Back-of-package (BOP) label elements: Supplemented Food Facts table, caution box, and list
of ingredients.
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Task 4. CRAVE bar——all groups. Front-of-package (FOP) label elements: brand name “Everton’s Chocobar,” marketing claim
“Sweet & Energizing,” a nutrition symbol that includes a magnifying glass, the words “high in sat fat and sugars,” and the words
“Health Canada,” Supplemented Food cautionary identifier that includes an exclamation mark and the word supplemented,
claim “High caffeine content.” Back-of-package (BOP) label elements: Supplemented Food Facts table, caution box, and list of
ingredients.

Question 1. Front-of-package Supplemented Food caution identifier on a granola bar
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Question 2. Back-of-package Supplemented Food Facts table on a granola bar

Question 3. Back-of-package cautionary labelling on a granola bar
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Question 4. Front-of-package “High in” on a fruit juice cock-
tail

Question 5. Front-of-package Supplemented Food caution
identifier on a caffeinated energy drink
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Question 6. Back-of-package cautionary labelling on a caf-
feinated energy drink
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