
Emrich et al. BMC Public Health 2013, 13:846
http://www.biomedcentral.com/1471-2458/13/846
RESEARCH ARTICLE Open Access
Food products qualifying for and carrying
front-of-pack symbols: a cross-sectional study
examining a manufacturer led and a non-profit
organization led program
Teri E Emrich1, Joanna E Cohen2,3, Wendy Y Lou3 and Mary R L’Abbé1*
Abstract

Background: Concern has been raised that the coexistence of multiple front-of-pack (FOP) nutrition rating systems
in a marketplace may mislead consumers into believing that a specific food with a FOP is ‘healthier’ than foods
without the symbol. Eleven summary indicator FOP systems are in use in Canada, including one non-profit
developed system, the Heart and Stroke Foundation’s Health Check™, and ten manufacturer-developed systems, like
Kraft’s Sensible Solutions™. This study evaluated FOP’s potential to mislead consumers by comparing the number of
products qualifying to carry a given FOP symbol to the number of products that actually carry the symbol.

Methods: The nutritional criteria for the Health Check™ and the Sensible Solutions™ systems were applied to a
2010–2011 Canadian national database of packaged food products. The proportion of foods qualifying for a given
FOP system was compared to the proportion carrying the symbol using McNemar’s test.

Results: Criteria were available to categorize 7503 and 3009 of the 10,487 foods in the database under Health
Check™ and Sensible Solutions™, respectively. Overall 45% of the foods belonging to a Health Check™ category
qualified for Health Check’s™ symbol, while only 7.5% of the foods carried the symbol. Up to 79.1% of the foods
belonging to a Sensible Solutions™, category qualified for Sensible Solutions’s™ symbol while only 4.1% of the foods
carried the symbol. The level of agreement between products qualifying for and carrying FOP systems was poor to
moderate in the majority of food categories for both systems. More than 75% of the products in 24 of the 85
Health Check™ subcategories and 9 of 11 Sensible Solution™ categories/subcategories qualified for their respective
symbols based on their nutritional composition.

Conclusions: FOP systems as they are currently applied are not, in most instances, a useful guide to identifying
healthier food products in the supermarket as many more products qualify for these systems than the number of
products actually displaying these symbols on FOP, and the level of agreement between qualifying and carrying
products is poor to moderate. The adoption of a single, standardized FOP system would assure consumers that all
products meeting certain nutritional standards are designated by the symbol.
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Background
The World Health Organization has stated “consumers
require accurate, standardized and comprehensible in-
formation on the content of food items in order to make
healthy choices” [1]. To that end, mandatory nutrition
labels have been adopted in more than 20 countries, in-
cluding the European Union member states, Mexico,
and China, and voluntary nutrition labels have been
adopted in at least 11 more [2]. In Canada, regulations
mandating nutrition labelling on most packaged foods
were adopted 2003 in response to mounting evidence
of the contribution of diet to chronic disease [3]. The
Canadian Nutrition Facts table reports the amount of cal-
ories, fat, saturated and trans fat, cholesterol, sodium,
carbohydrate, fibre, sugar, protein, vitamin A, vitamin C,
calcium, and iron per serving of a food and is similar to
the Nutrition Information and Nutrition Facts panels used
in countries such as the United States, United Kingdom,
Australia, and New Zealand. At the same time the
Nutrition Facts table was adopted, Canada updated regula-
tions for the use of nutrient content claims and established
rules for the use of diet-related health claims on food prod-
ucts. Canada is just one of many countries, including
Japan, China, Australia and New Zealand, European Union
member states, and the United States, permitting some
form of nutrient or health claims on food labels [4].
Not included in Canada’s 2003 regulatory revisions

was another form of food label nutrition information,
front-of-pack (FOP) nutrition rating systems and sym-
bols. FOP systems provide simplified information about
the nutritional characteristics of a food and have been
in use internationally since American Heart Associ-
ation first launched its Heart Guide initiative (1987)
and Sweden’s National Food Administration created
its Keyhole symbol (1989) [5]. Despite being used
internationally for more than 25 years, few specific regu-
lations are in place governing their use, although stan-
dardized FOP systems are being considered in several
countries [2]. In Canada a mandatory FOP system is
not presently being considered, and the only regulatory
requirement currently governing the use of FOP systems
is that they not be “false, misleading, or deceptive” [6].
To minimize the potential for misrepresentation, the
Canadian Food Inspection Agency has issued additional
guidance that FOP systems should not give the impression
“that a single food or brand of food is “healthier” than …
other foods not bearing the [FOP symbol]” [6].
Since the introduction of the Heart Guide and Keyhole

programs, the number of FOP systems in the marketplace
internationally has multiplied [2,5]. Each of these FOP sys-
tems has their own unique symbol and nutritional criteria
to identify qualifying products. One-hundred fifty-eight
unique FOP systems have been identified in the Canadian
marketplace, including 11 summary indicator systems that
use a single symbol on products that meet the system’s
criteria [7]. Of the summary indicator systems, there was
only one third-party, non-profit developed system, the
Heart and Stroke Foundation of Canada’s Health Check™
symbol (Figure 1). The Health Check™ symbol can be
placed on qualifying products from any manufacturer
(provided the manufacturer has paid into the program)
[8]. The remaining 10 systems were manufacturer or
industry-developed and their symbols were placed exclu-
sively on qualifying products of the proprietary manufac-
turer [7]. Examples of manufacturer-developed summary
indicator systems in use in Canada include Kraft’s Sensible
Solutions™ (Figure 1), Lassonde’s Health Signature®, Old
Dutch Foods’ Snack Wise™, Pepsi’s Smart Spot™.
Many summary indicator systems are based on nutri-

ent thresholds that establish maximum levels for nutri-
ents to limit and minimum levels for nutrients or food
components to encourage and often use different thresh-
olds for different food categories [9,10]. The number of
food categories covered by each FOP system ranges from
as few as one (Snack Wise™ is only applied to snacks) to
as many as 85 (Health Check™ criteria were available for
85 sub-categories found within 6 major categories at the
time data were collected) [10,11]. Additional file 1 lists
the Health Check™ food categories [see Additional file 1].
Sensible Solutions™ has developed criteria for the most
food categories of all the manufacturer-developed sum-
mary indicator systems, with criteria available for eight
major food categories and five additional subcategories
[9,12]. An additional text file lists the Sensible Solutions™
food categories [see Additional file 2]. FOP systems in
Canada included both absolute and relative nutrient
thresholds [12,13]. Absolute thresholds establish mini-
mum and maximum levels for nutrients and food com-
ponents, whereas relative thresholds are set relative to
the nutrient content of an appropriate reference product.
In the latter case, products can qualify for a symbol by
being lower in a nutrient like calories, fat, saturated fat,
sugar, or sodium, than the reference; thus, symbols can
potentially appear on foods high in saturated or trans
fat, sugar, or sodium but low in the nutrient of interest.
The nutrient criteria of summary indicator systems, and
manufacturer-developed criteria in particular, whether
absolute or relative have been accused of not being strin-
gent enough [14].
As FOP systems have multiplied, so too have concerns

that these systems may be confusing and misleading to
consumers [5,12,13,15]. In the most comprehensive re-
view of FOP systems to date, the Institute of Medicine
concluded that the coexistence of multiple FOP systems,
with different nutritional criteria, make it difficult for con-
sumers to interpret nutrition information and to compare
products [16]. Expert reports have raised further concerns
about the role of FOP systems in hindering product



Figure 1 Front-of-pack symbols evaluated in the present study. (A) Heart and Stroke Foundation Health Check™ and (B) Kraft
Sensible Solutions™.
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comparisons, worrying that nutritious foods not part of a
FOP program may, by default, be perceived as less healthy
[12,13]. This is of concern, as many foods may not carry
FOP symbols for reasons unrelated to their nutritional
value. However, just how many foods are being excluded
from carrying a specific FOP symbol for reasons unrelated
to nutritional composition has not been examined.
This study assesses the proportion of Canadian grocery

products that qualify for a Health Check™ or a Sensible
Solutions™ symbol based on their nutritional composition
compared to the proportion of products that actually carry
these symbols in order to evaluate the potential of the
current FOP systems to mislead consumers.

Methods
The FOP systems examined in this research were the
Heart and Stroke Foundation’s Health Check™ and
Kraft’s Sensible Solutions™. Health Check™ was chosen
as it is the only non-profit, third-party summary indica-
tor FOP system identified to date in Canadian reports
[7,12,13]. Sensible Solutions™ was chosen because it is
the manufacturer-developed FOP system with nutrient
criteria established for the largest number of food cat-
egories [12].
The nutrient criteria used to determine if a product

qualified for the Health Check™ or Sensible Solutions™
symbol were obtained from the systems’ proprietors
[9,10]. The Health Check™ criteria are based on levels of
total fat, saturated and trans fat, sodium, carbohydrates,
fibre, sugar, protein, and vitamins and minerals and the
presence of fruit and vegetables and whole grains. Sensible
Solutions™ criteria are based on the same nutrients and
food components as Health Check™ [10], but also include
criteria related to calories, cholesterol, added sugars, serv-
ing size, and functional nutritional benefits [9]. Both FOP
systems use threshold criteria but differ, 1) at what level
the thresholds have been set, and, 2) with respect to the
application of relative thresholds. In addition to allowing
products to qualify for their symbol by meeting absolute
thresholds, Sensible Solutions™ also allows some products
to qualify for their symbol using relative threshold criteria
(provided that it passes a review by Kraft’s Nutrition
Department) [9]. Examples of Health Check™ and Sensible
Solution™ criteria for crackers are found in Table 1 and
the remaining criteria are publicly available online from
Health Check™ (http://www.healthcheck.org) and Kraft
(http://www.kraftcanada.com).
Data for this study were drawn from the Food Label

Information Program (FLIP), a national database of food
label information developed at the University of Toronto
[7]. The FLIP includes the food label information from
10,487 national and private label grocery products in 23
food categories collected throughout 2010–2011 from
the three largest grocery retailers in Canada (Loblaw
Inc, Sobeys Inc, and Metro Inc) and one major western
Canadian grocery retailer (Safeway) [10]. As previously
described by Schermel et al. [7], by systematically scanning
the grocery store shelves we aimed to collect every food
product with a Nutrition Facts table within each of the 23
categories, including all available national and private label
brands, but excluding seasonal products (e.g. egg nog)
and foods from the natural health section of each store.
Food products sold at multiple retailers were only pur-
chased once and when multiple sizes of a product were
available, only one size was purchased. Information
recorded from the food labels into the FLIP database
included the product name, nutrition information, and
FOP symbols used.
Nutrition information from the Nutrition Facts table

and the ingredient list were used to determine which
products qualified for the FOP systems under study. Nu-
trients such as Vitamin E, magnesium, potassium, and
folate, which are not required in the Nutrition Facts
table, as well as the quantity of whole grains or servings

http://www.healthcheck.org
http://www.kraftcanada.com


Table 1 Nutrient criteria for crackers to qualify for Health Check™ and Sensible Solutions™ symbols

FOP system Health Check™ (11) Sensible Solutions™ (12)

Food Category Crackers/Rusks Cookies & Crackers

Amount of food Per 20 g serving and per on-pack
serving

Per serving

Must meet all of the following absolute threshold nutrient criteria:

●Calories ● No criteria ●≤ 100 calories

●Fat ●≤ 3 g ●≤ 30% of calories

●Saturated and trans
fat

●≤ 2 g +≤15% of calories (combined) ●≤ 10% of calories (combined)

●≤ 5% of total fat (trans)

● Sodium ●≤ 480 mg (per 50 g) ●≤ 290 mg

● Added sugar ● No criteria ● ≤25% of calories

● Other ● No criteria ●A “source of” Vitamin A, C, E, calcium, magnesium, potassium, iron, protein,
fibre; or,

● Contain at least a half-serving of fruit, vegetable, or a nutritionally significant
amount of whole grain; or,

● Has a functional nutrition benefit.

Or must meet one of the following relative threshold nutrient criteria:

● Calories ● Not applicable* ● Must be free of, or low in, one of these nutrients, or must have 25% less of one
of these in comparison to the base product or an appropriate reference product

● Fat

● Saturated fat ● Must be reviewed by the Nutrition Department

● Sugar

● Sodium

*The Health Check™ system does not use relative threshold criteria.
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of vegetables and fruit in the product were included in
some of the criteria for both the Health Check™ and
Sensible Solutions™ systems as “or” statements (i.e. prod-
ucts could qualify by being a source of one of these nutri-
ents or food components or by being a source of another
nutrient listed on the Nutrition Facts table) [9,10]. In this
study criteria were only applied to those nutrients and
food components that were available from the Nutrition
Facts table or ingredient list.
All FLIP products were classified into the appropriate

Health Check™ and Sensible Solutions™ food categories
by a single coder and the nutrient criteria for each of
these FOP systems were applied. Food categories were
verified by a second coder in a random sample of 5% of
products and less than 0.5% of verified products were
found to be misclassified. For the Sensible Solutions™
relative nutrient criteria, the mean calorie, fat, saturated
fat, sugar, and sodium content for each food category/
subcategory was calculated to create the reference prod-
uct used to determine if a product is lower (25%) in
these nutrients. It should be noted the Kraft’s relative
threshold criteria were designed to compare products to
a base product (such as the original product variant) or
an appropriate reference product (not publicly identified
by the manufacturer). In the absence of information on
the composition of the base or reference products for all
products in FLIP, category reference products were
established based on means for the category or
subcategory.
Data were analyzed using SAS software (version 9.3,

SAS Institute Inc., Cary, NC, 2011). McNemar’s test was
used to compare paired proportions, specifically testing
whether the proportion of products qualifying for FOP
symbols was different from the proportion of products
carrying FOP symbols within the same food category or
subcategory. Kappa coefficient was calculated to meas-
ure the agreement between products qualifying for and
carrying FOP symbols [17]. The kappa coefficient mea-
sures the difference between observed agreement and
expected agreement and lies on a scale of −1 to 1, where
0.0 is considered ‘poor’ agreement, 0.2 ‘slight’, 0.4 ‘fair’,
0.6 ‘moderate’, 0.8 ‘substantial’, and 1.0 ‘almost perfect’
agreement. Statistical significance level was set at p < .05,
unless stated otherwise.

Results
Criteria were available to categorize 7503 (71.5%) and
3009 (28.7%) of the 10,487 food products in FLIP under
the Health Check™ and Sensible Solutions™ FOP systems,
respectively. Health Check™ and Sensible Solutions™ did
not have nutrient criteria established for the remaining,
unclassified foods. FLIP had food products from 81 of
Health Check™’s 85 subcategories [see Additional file 1].
No food products were collected from the following
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subcategories: Fresh fruit (unpackaged foods were not
collected); Vegetarian terrines, spreads, or pates; Egg
substitutes; and, Nut and/or seed bars.
Details on food products qualifying for, and carrying,

FOP symbols by product category are found in Figure 2.
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the Health Check™ symbol than carried the symbol in 56
of the 85 program subcategories. Full details of the pro-
portion of products qualifying for, compared to carrying,
the Health Check™ symbol by subcategory, including sig-
nificant differences, are attached [see Additional file 1].
In most subcategories where significant differences were
not observed, there was either a very low percentage of
products qualifying or the database contained very few
products in the subcategory. For Sensible Solutions™,
when the absolute threshold nutrient criteria were used,
737 (24.5%) of products for which Sensible Solutions™
criteria were available met the eligibility criteria for the
symbol; in contrast, when the relative nutrient criteria
were used, 2379 (79.1%) of the same products were eli-
gible for the symbol. Overall, only 122 (4.1%) of the
products in a Sensible Solutions™ food category carried
the system’s symbol. Full details by subcategory are avail-
able [see Additional file 2].
False positives (products that carried a symbol but did

not meet the criteria) were rare, with more than 92% of
products carrying a Health Check™ symbol meeting the
relevant systems criteria. False positives were found in
13 Health Check™ subcategories with the majority of
false positives in the ‘Combination foods’ subcategories.
In most instances, false positives occurred because the
food failed to meet the nutrient criteria per reference
amount (a standard serving size established for each
food category), although they met the nutrient criteria
per on-pack serving. No false positives were observed
with Sensible Solutions™.
There was substantial agreement (kappa >0.8) between

the number of products qualifying for and carrying the
Health Check™ symbol in only four subcategories, ‘dried
fruit snacks’, ‘croutons’, ‘canned legumes’, and ‘stuffed
pasta’. Additional file 1 provides the level of agreement
(kappa statistic) for all Health Check™ subcategories. Poor
agreement (kappa <0.2) between qualifying and carrying
products was observed in many subcategories: ‘vegetable
and fruit’ (11 out of 17 subcategories); ‘grain products’
(13/19), ‘dairy products’ (7/10); ‘meat and alternative’ (14/
23); ‘fats and oils’ (3/4); and, ‘combination foods’ (4/12).
The highest levels of agreement between products carry-
ing and qualifying for Sensible Solutions™ were observed
when absolute threshold criteria were applied to ‘refresh-
ment beverages’ and ‘cookies and crackers’, however
even within these categories the level of agreement was
poor (kappa <0.2). Additional file 2 provides the level
of agreement (kappa statistic) for all Sensible Solu-
tions™ categories and subcategories.
The Health Check™ and Sensible Solutions™ nutrient

criteria were not equally discriminating in identifying
“healthier” choices across food categories (Figure 2 and
Additional files 1 and 2). In eight of the 18 ‘vegetable
and fruit’, seven of the 23 ‘meat and alternative’, and two
of the four ‘oils and fats’ subcategories, more than 75%
of the products qualified for the Health Check™ symbol
[see Additional file 1]. In contrast, in many of seven of
the 12 ‘combination foods’ subcategories, less than 25%
of the products qualified for the Health Check™ symbol.
With respect to the Sensible Solutions™ system, fewer
than 25% of the foods in each category qualified for the
symbol when the absolute threshold criteria were used,
with the exceptions of ‘convenient meal products’ and
‘100% juice’ [see Additional file 2]. However, when the
relative threshold criteria were used, more than 70% of
foods in each food category qualified for the Sensible
Solutions™ symbol.
The FLIP database contained 409 products made by

Sensible Solutions™, proprietor, Kraft Canada. Forty-five
(11.0%) of Kraft’s products qualified for their symbol on
the basis of the system’s absolute threshold criteria and
361 (88.3%) of their products qualified on the basis of the
system’s relative threshold criteria. However, only 122
(29.8%) of the Kraft products in the FLIP actually carried
the Sensible Solutions symbol. The lower proportion of
Kraft products carrying the Sensible Solutions™, symbol
relative to the number of their products that could qualify
based on relative threshold criteria suggests that a signifi-
cant number of products are disqualified at the required
review phase by Kraft’s Nutrition Department.

Discussion
The findings from the present study showed that signifi-
cantly more products met the Health Check™ and
Sensible Solutions™ nutrition rating systems’ definition of
‘healthy/healthier’ (as described in their respective nutri-
ent criteria) than carried either of these FOP symbols in
most food categories. Past research has found that, given
two similar foods, one carrying the Health Check™ symbol
and one without it, 80% of consumers would perceive the
product with the symbol as ‘probably a better choice’
while only 4% of consumers would perceive there was ‘no
real difference’ between the two products [18]. Similarly,
researchers found that consumers exposed to a FOP
symbol on a mousse cake perceived the cake as healthier
than consumers who were given the same cake without a
symbol (p = 0.004) [19]. The magnitude of perceived
differences in the healthiness of foods appears to be
influenced by the format of the FOP symbol [16,20-22].
Given the large number of products that qualify for, yet
do not carry these symbols, our findings suggest that
the two FOP systems under study may give consumers
the erroneous impression that foods carrying the sym-
bols are healthier than a similar product without these
symbols – contrary to the Canadian guidance regarding
the use of FOP systems [6].
When absolute threshold nutrient criteria were used, a

smaller proportion of products qualified for Sensible
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Solutions™ than Health Check™. However, when Sensible
Solutions™ relative threshold nutrient criteria were used,
a larger proportion of products qualified for the Sensible
Solutions™ than Health Check™. In fact, the relative
threshold criteria appeared poor at differentiating between
healthy and less healthy products, with a large proportion
of products qualifying for the symbol in most food cat-
egories when these criteria were applied (Figure 2).
Based on our findings, relative threshold nutrient criteria
were less able to discriminate between products based
on healthiness. However it should be noted that Kraft
designed the relative nutrient criteria to be applied
relative to a base product (e.g. a reduced fat Oreo cookie
compared to a regular Oreo cookie) or matched with an
appropriate reference product. Thus the use of category
means as the reference nutrient levels for determining
which products qualify based on relative thresholds is a
weakness of this analysis. Furthermore, the secondary as-
sessment by Kraft’s Nutrition Department of products that
qualify based on relative threshold criteria is not docu-
mented, and could not be applied in this study.
With respect to the Health Check™ system, this study

found only four subcategories where there was substan-
tial agreement between the number of products qualify-
ing for and carrying symbol. Considering consumers
perceive products with the Health Check™ symbol as
healthier than similar products without the symbol [18],
our findings suggest that Health Check™ may be a useful
guide to choosing healthier products for consumers in
very few subcategories. Most subcategories within each
of the major Health Check™ categories showed only poor
agreement between products qualifying for and carrying
this symbol. However, the consumer has no way to de-
termine in which food subcategories the Health Check™
symbol identifies most products that meet the system’s
definition of healthy, limiting its utility as a guide to
healthier choices. However, universal implementation of
a FOP system like Health Check™ or similar threshold
based system to all products (not just those that have
bought into the program) would allow consumers to bet-
ter differentiate between healthy and less healthy food
choices within all food categories. Indeed, in their 2011
report on FOP nutrition rating systems, the US Institute
of Medicine recommended that an ideal FOP system
should be applied to all grocery products [16].
Proponents of FOP systems suggest these systems have

the potential to encourage product reformulation by
manufacturers to meet their nutrient criteria [5]. The
few studies that have examined this issue, including one
focused on Health Check™, found that FOP systems suc-
cessfully encouraged manufacturers to lower the sodium,
saturated and trans fat, and calories in their products
[23-26]. However, in 24 of 85 Health Check™ subcategor-
ies, greater than 75% of products already met the criteria,
suggesting that options for reformulation would be min-
imal [see Additional file 1]. Similarly, when the Sensible
Solutions™ relative nutrient threshold criteria were ap-
plied, more than 70% of products in many food categories
qualified for the systems’ symbol. The results of this study
would suggest that, within some product subcategories,
the nutrient criteria of Health Check™ and Sensible
Solutions™ (especially the relative thresholds) should be
strengthened if they are to encourage the reformulation of
more food products in a healthful way. Indeed, the Health
Check™ program has been continually adjusting its nutri-
ent criteria to encourage manufacturers to reformulate
their products to reduce the amount of nutrients such as
sodium and trans fat in the food supply [10,27,28].
The US Institute of Medicine expert committee

recommended in their 2011 report that the model FOP
system should be applied universally and be based on
absolute thresholds for saturated and trans fat, sodium,
and sugar for two food categories, individual foods and
main dishes/meal products, to allow for the comparison
of foods within and across categories [16]. In contrast to
this recommendation, the two systems in this study,
Health Check™ and Sensible Solutions™, had different
nutrient criteria for up to 85 different subcategories,
thereby limiting consumers’ ability to use these FOP sys-
tems to compare products across categories. Furthermore,
the nutrient criteria used in both of these systems are
based on additional nutrients beyond saturated and trans
fat, sodium, and sugar, despite the Institute of Medicine’s
finding that there is insufficient evidence to suggest
that including such nutrients in a FOP system would
be useful. Finally, the expert committee proposed that
the model FOP system should take a ranked approach
to nutritional guidance where, after meeting a minimum
eligibility threshold, products could earn and display add-
itional nutritional “points” based on their content of
those core three nutrients. However neither system in this
study offered additional ranking interpretation of the nu-
tritional quality of products, thereby limiting their full
ability to inform consumers and to promote continued
product improvements.
In addition to the model FOP system proposed by the

Institute of Medicine, a number of single, standardized
(mandatory or voluntary) FOP systems are being pro-
posed or adopted by governments, experts, and industry
groups in countries such as the US, European Union
member states, Australia and New Zealand, and South
Korea [2]. The proposed systems are largely nutrient-
specific, including nutrients such as saturated fat, so-
dium, and sugar, and display the amount per serving or
per 100 g on the FOP. In addition, the use of traffic light
colours to identify high (red), moderate (amber), and
low (green) amounts of nutrients is under consideration
in a subset of these countries. Summary indicator FOP
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systems, such as Health Check™ and Sensible Solutions™,
are not presently being considered in any jurisdiction for
universal implementation. If Canada were to consider
adopting a single, standardized FOP system they may
want to consider an approach more consistent with what
is being proposed internationally, particularly by the In-
stitute of Medicine. The Institute of Medicine proposes
two important features that are not covered by current
FOP systems; 1) they recommend a graded system with
one to three stars or checkmarks awarded depending
on nutritional composition; and, 2) products that don't
meet the basal criteria, would carry the FOP symbol
with zero stars or checkmarks.
Strengths of this study include the large number of

food categories and subcategories examined, as well as
the inclusion of both a non-profit led and a manufac-
turer led system. In addition, the FOP systems under
study were quantitatively evaluated within the context of
the entire food supply and evaluation was not limited to
the products of the FOP system’s proprietary manufac-
turer or the products of manufacturers that have bought
into the non-profit FOP system.
There are a few limitations to this study. First, the nu-

tritional composition of products was based on the
Nutrition Facts table and data were only available on the
14 core nutrients found in the nutrition label. Both Health
Check™ and Sensible Solution™ included some criteria
for nutrients and food ingredients not included in the
Nutrition Facts table, thus the present study may have
underestimated the number of products qualifying for
these systems based on the absence of data on these nutri-
ents and food ingredients. Furthermore, the Nutrition
Facts table does not differentiate between total and added
sugar, which is used in the Sensible Solutions™ system. As
we were unable to differentiate between total and added
sugar we applied this criteria to total sugar and, as a result,
may have underestimated the total number of products
that would qualify for Sensible Solutions™. In addition, re-
liance on nutrient content values reported in the Nutrition
Facts table instead of values determined through chemical
analysis may have decreased the precision of our results.
However, one recent Canadian study of five food categor-
ies found no significant differences between nutrient con-
tent values reported in the Nutrition Facts table compared
to values determined through chemical analysis for satu-
rated and trans fat, indicating that the Nutrition Facts
table values are quite precise [29].

Conclusions
Within Canada’s current labelling environment, where
FOP systems are not universally applied, nor subject to
specific regulations, substantial agreement between the
number of products qualifying for and carrying symbols
was only found in a minority of food categories. As a
result, health professionals should advise their clients
that FOP symbols, in their current application, cannot
be reliably used to identify food products that meet
higher nutritional standards than other similar products.
Overall, many more products qualified for FOP nutrition
rating systems than carried them, thus supporting con-
cerns that FOP systems could mislead consumers into
thinking that products with a FOP symbol are healthier
than those without when this is not actually the case..
Given the proliferation of FOP systems internationally,
similar analyses should be undertaken in other countries
to determine the extent to which FOP systems highlight
all products that meet higher nutritional standards. As
governments and industry groups implement single, vol-
untary FOP systems the extent of uptake should be moni-
tored; voluntary systems may rarely be applied to
products with poor nutritional quality, and as demon-
strated here, if adoption is not widespread FOP systems
may mislead the consumer if they believe products with
symbols to be healthier than comparable products without
an FOP. This analysis suggests consumers may benefit
from a single, standardized FOP symbol that identifies all
food products that meet a common set of nutritional
standards – such as those proposed or under consider-
ation in several countries [2].

Additional files

Additional file 1: Proportion of food products that qualified for
Health Check™ compared to the proportion of food products that
carried the system's symbol by subcategory (N=7503).

Additional file 2: Proportion of food products that qualified for
Sensible Solutions™ compared to the proportion of food products
that carried the systems symbol by subcategory (N=3009).

Abbreviation
FOP: Front-of-pack; FLIP: Food label information program.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
TE participated in the design of this study, carried out all data entry, analysis,
and interpretation, and drafted the manuscript. JC participated in the
interpretation of the data and critically revised the manuscript. WL advised
on the statistical analyses and interpretation and critically revised the
manuscript. ML participated in the design of the study, advised on all
aspects of the research process, and critically revised the manuscript.
All authors read and approved the final manuscript.

Authors’ information
Teri Emrich MPH, RD (PhD Candidate)
Joanna Cohen, PhD
Associate Professor
Director, Institute of Global Tobacco Control
Wendy Lou, PhD
Professor
Canada Research Chair in Statistical Methods for Health Care
Mary L’Abbé, PhD
Earle W. McHenry Professor and Chair Department of Nutritional Sciences

http://www.biomedcentral.com/content/supplementary/1471-2458-13-846-S1.docx
http://www.biomedcentral.com/content/supplementary/1471-2458-13-846-S2.docx


Emrich et al. BMC Public Health 2013, 13:846 Page 9 of 9
http://www.biomedcentral.com/1471-2458/13/846
Acknowledgements
Funding for this research came from an operating grant from the Canadian
Institutes of Health Research/Canadian Stroke Network with additional
funding from the Earle W. McHenry Research Chair Award (M. L’Abbe).
T. Emrich is supported by a CIHR Frederick Banting and Charles Best Canada
Graduate Scholarship, a Cancer Care Ontario and CIHR Training Grant in
Population Intervention for Chronic Disease Prevention: A Pan-Canadian
Program (Grant #53893), and the CIHR Strategic Training Program in Public
Health Policy. The authors would like to acknowledge Alyssa Schermel for
her support in verifying the data in the FLIP.

Author details
1Department of Nutritional Sciences, FitzGerald Building, University of
Toronto, 150 College Street, Toronto, Canada. 2Department of Health,
Behavior and Society, Johns Hopkins Bloomberg School of Public Health,
2213 McElderry Street, Baltimore, USA. 3Dalla Lana School of Public Health,
University of Toronto, 155 College Street, Toronto, Canada.

Received: 11 February 2013 Accepted: 5 September 2013
Published: 13 September 2013

References
1. World Health Organization: Global strategy on diet, physical activity and

health. Geneva; 2004. http://www.who.int/dietphysicalactivity/strategy/
eb11344/en/index.html.

2. European Food Information Council: Global update on nutrition labelling.
Brussels; 2013. http://www.focusbiz.co.uk/clientarea/eufic/publications/index.
htm.

3. Government of Canada: Regulations amending the food and drug
regulations (nutrition labelling, nutrient content claims and health
claims). The Canada Gaz, Part II 2003, 137(1):154.

4. Jones P, Silva P: Evidence for health claims on food: How much is
enough? Proceeding of the symposium presented at the Canadian
nutrition congress: June 21, 2007; Winnipeg. J Nutr 2008,
138:1189S–1254S.

5. Committee on the Examination of Front-of-Package Nutrition Rating
Systems and Symbols, Institute of Medicine: Examination of front-of-package
nutrition rating systems and symbols: phase I report. Washington: Institute of
Medicine; 2010. http://www.iom.edu/Reports/2010/Examination-of-Front-of-
Package-Nutrition-Rating-Systems-and-Symbols-Phase-1-Report.aspx.

6. Canadian Food Inspection Agency: Guide to food labelling and advertising.
Ottawa; 2010. http://www.inspection.gc.ca/food/labelling/guide-to-food-
labelling-and-advertising/eng/1300118951990/1300118996556.

7. Schermel A, Emrich T, Arcand J, Wong C, L’Abbe M: Nutrition marketing on
processed food packages in Canada: 2010 food label information
program. Appl Physiol Nutr Metab 2013, 38(6):666–627.

8. Heart & stroke health check™ program – food manufacturers. [http://www.
healthcheck.org/page/licensee-overview-0]

9. Kraftcanada.com – health & wellness. [http://www.kraftcanada.com/en/
healthy-living-ideas/sensiblesolution/sensiblesolution.aspx]

10. Heart and Stroke Foundation: Health check™ nutrient criteria: December 2009.
2009. http://www.healthcheck.org/sites/default/files/editor/Nutrient%
20Criteria_Retail_December2009_0.pdf.

11. Snack wise. [http://www.olddutchfoods.com/nutrition-highlights/snack-wise]
12. Reza Z: Defining “healthy” foods: environmental scan of the situation in

Canada. Ottawa: Health Canada; 2009. http://www.hc-sc.gc.ca/fn-an/
nutrition/pol/exsum-som-healthy-sains-environ-eng.php.

13. Diabetes, Obesity and Cardiovascular Disease Network: Evidence-based
background paper on point-of-purchase nutrition programs. Dietitians of
Canada; 2006. http://www.dietitians.ca/Downloadable-Content/Public/POP-
Nutrition-Programs-pdf.aspx.

14. Silverglade B, Ringel Heller I: Food labelling chaos - The case for reform.
Washington: Centre for Science in the Public Interest; 2010. http://www.
cspinet.org/new/pdf/food_labeling_chaos_report.pdf.

15. The Standing Committee on Health: Healthy weights for healthy kids.
Ottawa: House of Commons of Canada; 2007. http://www.parl.gc.ca/
HousePublications/Publication.aspx?DocId=2795145&Language=
E&Mode=1&Parl=39&Ses=1.

16. Committee on Examination of Front-of-Package Nutrition Ratings Systems
and Symbols (Phase II), Institute of Medicine: Front-of-package nutrition
rating systems and symbols: promoting healthier choices. Washington:
Institute of Medicine; 2011. http://www.iom.edu/Reports/2011/Front-of-
Package-Nutrition-Rating-Systems-and-Symbols-Promoting-Healthier-
Choices.aspx.

17. Viera AJ, Garrett JM: Understanding interobserver agreement: the Kappa
statistic. Fam Med 2005, 37(5):360–363.

18. Reid RD, Slovinec D’Angelo ME, Dombrow CA, Heshka JT, Dean TR: The
Heart and Stroke Foundation of Canada’s Health Check food information
program: modelling program effects on consumer behaviour and dietary
practices. Can J Public Health 2004, 95(2):146–150.

19. Steenhuis IHM, Kroeze W, Vyth EL, Valk S, Verbauwen R, Seidell JC: The
effects of using a nutrition logo on consumption and product evaluation
of a sweet pastry. Appetite 2010, 55(3):707–709.

20. Borgmeier I, Westenhoefer J: Impact of different food label formats on
healthiness evaluation and food choice of consumers: a randomized-
controlled study. BMC Publ Health 2009, 9:184.

21. Feunekes GIJ, Gortemaker IA, Willems AA, Lion R, van den Kommer M:
Front-of-pack nutrition labelling: testing effectiveness of different
nutrition labelling formats front-of-pack in four European countries.
Appetite 2008, 50(1):57–70.

22. Jones G, Richardson M: An objective examination of consumer perception
of nutrition information based on healthiness ratings and eye
movements. Public Health Nutr 2007, 10(3):238–244.

23. Williams P, McMahon A, Boustead R: A case study of sodium reduction in
breakfast cereals and the impact of the Pick the Tick food information
program in Australia. Health Promot Int 2003, 18(1):51–56.

24. Vyth EL, Steenhuis IHM, Roodenburg AJC, Brug J, Seidell JC: Front-of-pack
nutrition label stimulates healthier product development: a quantitative
analysis. Int J Behav Nutr Phys Act 2010, 65(7).

25. Young L, Swinburn B: Impact of the Pick the Tick food information
programme on the salt content of food in New Zealand. Health Promot
Int 2002, 17(1):13–19.

26. Dummer J: Sodium reduction in Canadian food products with the health
check program. Can J Diet Pract Res 2012, 73(1):e227–e332.

27. Heart and Stroke Foundation: Health check nutrient criteria: September 2011.
2011. http://www.healthcheck.org/sites/default/files/mmallet/Grocery
NutrientCriteria_Sept11.pdf.

28. Heart and Stroke Foundation: Health check™ nutrient criteria: July 2009. 2009.
http://www.healthcheck.org/sites/default/files/editor/HealthCheck_
NutrientCriteria_Retail_October09.pdf.

29. Pantazaopoulos P, Kwong K, Lillycrop W, Gao Y, Samadhin M, Ratnayake
WM, Krenosky S, Dumais L, L’Abbe MR: Trand and saturated fat on food
labels in Canada: fact or fiction? Can J Public Health 2011, 102(4):313–316.

doi:10.1186/1471-2458-13-846
Cite this article as: Emrich et al.: Food products qualifying for and
carrying a front-of-pack symbols: a cross-sectional study examining a
manufacturer led and a non-profit organization led program. BMC Public
Health 2013 13:846.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.who.int/dietphysicalactivity/strategy/eb11344/en/index.html
http://www.who.int/dietphysicalactivity/strategy/eb11344/en/index.html
http://www.focusbiz.co.uk/clientarea/eufic/publications/index.htm
http://www.focusbiz.co.uk/clientarea/eufic/publications/index.htm
http://www.iom.edu/Reports/2010/Examination-of-Front-of-Package-Nutrition-Rating-Systems-and-Symbols-Phase-1-Report.aspx
http://www.iom.edu/Reports/2010/Examination-of-Front-of-Package-Nutrition-Rating-Systems-and-Symbols-Phase-1-Report.aspx
http://www.inspection.gc.ca/food/labelling/guide-to-food-labelling-and-advertising/eng/1300118951990/1300118996556
http://www.inspection.gc.ca/food/labelling/guide-to-food-labelling-and-advertising/eng/1300118951990/1300118996556
http://www.healthcheck.org/page/licensee-overview-0
http://www.healthcheck.org/page/licensee-overview-0
http://www.kraftcanada.com/en/healthy-living-ideas/sensiblesolution/sensiblesolution.aspx
http://www.kraftcanada.com/en/healthy-living-ideas/sensiblesolution/sensiblesolution.aspx
http://www.healthcheck.org/sites/default/files/editor/Nutrient%20Criteria_Retail_December2009_0.pdf
http://www.healthcheck.org/sites/default/files/editor/Nutrient%20Criteria_Retail_December2009_0.pdf
http://www.olddutchfoods.com/nutrition-highlights/snack-wise
http://www.hc-sc.gc.ca/fn-an/nutrition/pol/exsum-som-healthy-sains-environ-eng.php
http://www.hc-sc.gc.ca/fn-an/nutrition/pol/exsum-som-healthy-sains-environ-eng.php
http://www.dietitians.ca/Downloadable-Content/Public/POP-Nutrition-Programs-pdf.aspx
http://www.dietitians.ca/Downloadable-Content/Public/POP-Nutrition-Programs-pdf.aspx
http://www.cspinet.org/new/pdf/food_labeling_chaos_report.pdf
http://www.cspinet.org/new/pdf/food_labeling_chaos_report.pdf
http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=2795145&Language=E&Mode=1&Parl=39&Ses=1
http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=2795145&Language=E&Mode=1&Parl=39&Ses=1
http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=2795145&Language=E&Mode=1&Parl=39&Ses=1
http://www.iom.edu/Reports/2011/Front-of-Package-Nutrition-Rating-Systems-and-Symbols-Promoting-Healthier-Choices.aspx
http://www.iom.edu/Reports/2011/Front-of-Package-Nutrition-Rating-Systems-and-Symbols-Promoting-Healthier-Choices.aspx
http://www.iom.edu/Reports/2011/Front-of-Package-Nutrition-Rating-Systems-and-Symbols-Promoting-Healthier-Choices.aspx
http://www.healthcheck.org/sites/default/files/mmallet/GroceryNutrientCriteria_Sept11.pdf
http://www.healthcheck.org/sites/default/files/mmallet/GroceryNutrientCriteria_Sept11.pdf
http://www.healthcheck.org/sites/default/files/editor/HealthCheck_NutrientCriteria_Retail_October09.pdf
http://www.healthcheck.org/sites/default/files/editor/HealthCheck_NutrientCriteria_Retail_October09.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	Additional files
	Abbreviation
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


