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Abstract

Introduction: Given the proposed changes to nutrition labelling in Canada and the dearth of
research examining comprehension and use of nutrition facts tables (NFts) by adolescents
and young adults, our objective was to experimentally test the efficacy of modifications to
NFts on young Canadians’ ability to interpret, compare and mathematically manipulate
nutrition information in NFts on prepackaged food.

Methods: An online survey was conducted among 2010 Canadians aged 16 to 24 years
drawn from a consumer sample. Participants were randomized to view two NFts
according to one of six experimental conditions, using a between-groups 2 x 3 factorial
design: serving size (current NFt vs. standardized serving-sizes across similar products)
x percent daily value (% DV) (current NFt vs. “low/med/high” descriptors vs. colour
coding). The survey included seven performance tasks requiring participants to interpret,
compare and mathematically manipulate nutrition information on NFts. Separate
modified Poisson regression models were conducted for each of the three outcomes.

Results: The ability to compare two similar products was significantly enhanced in NFt
conditions that included standardized serving-sizes (p < .001 for all). Adding descriptors or
colour coding of % DV next to calories and nutrients on NFts significantly improved
participants’ ability to correctly interpret % DV information (p < .001 for all). Providing both
standardized serving-sizes and descriptors of % DV had a modest effect on participants’
ability to mathematically manipulate nutrition information to calculate the nutrient content of
multiple servings of a product (relative ratio = 1.19; 95% confidence limit: 1.04-1.37).

Conclusion: Standardizing serving-sizes and adding interpretive % DV information on NFts
improved young Canadians’ comprehension and use of nutrition information. Some caution
should be exercised in generalizing these findings to all Canadian youth due to the sampling
issues associated with the study population. Further research is needed to replicate this
study in a more heterogeneous sample in Canada and across a range of food products and
categories.

Keywords: adolescents, young adults, nutrition policy, food labelling

A higher intake of calories, saturated fat
and sodium is linked to a greater risk of
obesity, diabetes mellitus and heart dis-
ease.>™* The development of nutrition-related

Introduction

Poor diet is a leading risk factor for chronic
disease and premature death in Canada.!

B Tweet this article

Key findings

e Our study provides preliminary evi-
dence, the first in Canada, support-
ing the efficacy of modifications to
the nutrition facts table (NFt) on
consumer understanding and use of
nutrition information.

e Results suggest that both standardiz-
ing serving-sizes and providing des-
criptors or colour coding to interpret
percent daily values (% DVs) on NFts
help young Canadians interpret, com-
pare and mathematically manipulate
nutrition information. Some caution
should be exercised to generalize
these findings to all Canadian youth
due to sampling issues associated
with the study population.

e These findings can be used to sup-
port an ongoing review of proposed
changes to the NFt.

conditions, such as obesity and diabetes, is
increasingly evident in adolescents and
young adults in Canada and internation-
ally.>® Adolescence and young adulthood
are dynamic stages of human development
associated with increasing independence,
a growing role in food shopping and
preparation, and the development of
long-term eating patterns that can remain
relatively stable throughout life.” " Popu-
lation-based nutrition interventions should
aim to support the development of healthy
eating habits among young people in
Canada.
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Providing clear and accurate nutrition
information is one way to support healthier
and more informed food choices. Manda-
tory nutrition labelling on prepackaged
food was implemented in Canada in 2005
so that consumers can compare the nutri-
tional value of foods and make informed
choices.'* This legislation requires the
nutrition facts table (NFt) to be displayed
on most prepackaged foods. The NFt
provides information about the number of
calories and the quantities of 13 nutrients
per serving as well as the percentage of
these amounts in terms of nutrient recom-
mendations for a 2000-calorie adult diet
(daily value [% DV]).

NFts are the most common source of
nutrition information in Canada: more
Canadians report using nutrition informa-
tion from food labels on prepackaged
foods than from any other source, includ-
ing the Internet, dietitians and mass
media.'> Moreover, Canadian consumers
prefer the NFt over other front-of-package
nutrition labelling systems with respect to
liking, helpfulness, credibility and influence
on purchase decisions.' This is consis-
tent with a large body of evidence from a
number of countries that demonstrates that
mandatory food labels have a broad reach
and are sustainable and credible as a health
education tool.*

Despite their widespread use, recent research
has exposed several limitations in Canadian
adults’ comprehension and use of NFts.!®
First, although the majority of Canadian
adults indicate that NFt information is
important, they find comparing nutrition
information across similar foods to be
difficult when serving sizes on NFts are not
the same. While the Canadian Food Inspec-
tion Agency outlines product-specific ranges
for a serving size, food manufacturers
ultimately determine the serving size dis-
played on NFts.'” Since nutrient disclosures
on NFts are based on serving size, consistent
use of sizes could help compare the nutrient
content of similar foods.

Moreover, most Canadian adults are unable
to understand or use % DV listed on NFts.'®
Listing the % DV on NFts is intended to
simplify comparisons across foods and
assist consumers in determining whether
a food has a little or a lot of a nutrient.'®

However, almost one-third of Canadian
adults do not understand that the % DV
can help them compare foods, and 74 %
are unable to interpret the % DV on NFts
to determine if a food is high or low in a
nutrient.'® Research suggests that enhan-
cing % DV information on NFts with
simple descriptors (“low,” “medium” or
“high”) and/or colour may enhance com-
prehension and, as a result, the use of
nutrition information.’>'® Such interpreta-
tional formats to present nutrition informa-
tion is also well supported in examinations
of front-of-package food-labelling systems.**

To our knowledge, not a single published
study in Canada has examined adolescents’
and young adults’ comprehension and use
of NFts on prepackaged food. The few
studies conducted among adolescents inter-
nationally suggest that understanding and
use of nutrition labels within this group is
low.'®?! Nutrition labelling regulations are
currently under review in Canada, provid-
ing the opportunity to develop labelling
requirements that better support healthier
food choices.?* The objective of our study
was to experimentally test the efficacy
of modified NFts with the current NFt
in terms of comprehension and use of
nutrition information by adolescents and
young adults. The NFt modifications tested
included standardized serving-sizes, and
the addition of interpretive information
(i.e. simple descriptors or colour coding)
to % DV values. These modifications were
selected because unequal serving-sizes and
challenges in interpreting the % DV have
been identified as important barriers to
comprehension and use of NFts among
Canadian adults.'® Specifically, we exam-
ined the impact of these NFt modifications
on participants’ ability to interpret, com-
pare and mathematically manipulate nutri-
tion information on prepackaged food.

Methods
Participants and recruitment

An online survey of 2010 participants aged
16 to 24 years from across Canada was
conducted in August 2014. Participants
were recruited from an established national
online consumer panel provided by Niel-
sen, a market research company (Nielsen:
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http://www.nielsen.com/ca/en.html). The
panel was recruited through online adver-
tisements and social media, targeted
emails, online co-registration offers and
telephone recruitment. For this study, a
stratified random sample of Nielsen panel-
lists of eligible age was sent an email
invitation to complete the survey. An equal
number of males and females, and an equal
number of adolescents (16 to 18 years) and
young adults (19 to 24 vyears) were
recruited. Participants residing in the terri-
tories were excluded from the sampling
frame.

Upon completion of the survey, partici-
pants were paid approximately $2.00 to
$3.00. Surveys were in English only, and
participant consent was obtained.

Ethical approval for the study was received
from the Office of Research Ethics at the
University of Waterloo.

Study design

We used a between-groups experimental
design to test comprehension and use of
modified formats of the NFt compared to the
current NFt in Canada. Participants were
randomly assigned to simultaneously view
images of two fictitious brands of crackers
displaying an NFt systematically altered
according to one of six labelling conditions
(Figure 1). The labelling conditions were
based on a 2 x 3 factorial design: serving
size (current NFt vs. standardized serving-
sizes across similar products) x % DV infor-
mation (current NFt vs. “low”/“medium”/
“high” descriptors vs. colour coding). Stan-
dardized serving-sizes were selected based on
recommendations in Canada’s Food Guide.
Criteria for categorizing % DV were consis-
tent with Health Canada’s online educational
materials,'® where 5% DV or less of a nutrient
is marked “low” or green, 6% to 14% DV of
a nutrient is marked “medium” or yellow
and 15% DV or more of a nutrient is marked
“high” or red. While standardization of
serving sizes affects all nutrients shown on
the NFt, the additional interpretive aids
(simple descriptors or colour coding) were
applied to calories and negative nutrients
only (i.e. total fat, saturated fat and sodium)
as consumers consult NFts for negative
nutrients more frequently than for positive
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FIGURE 1

Six nutrition facts table conditions

Current Serving Size Regulations

Standardized Serving Sizes

CONDITION #1 — Current NFt (Control)

CONDITION #2 - Standardized Serving Size

Product A

Nutrition Facts / Valeur nutritive

Product B

Nutrition Facts / Valeur nutritive

Product A

Nutrition Facts / Valeur nutritive

Product B

Nutrition Facts / Valeur nutritive

Per: 19 crackers (20g) / par 19 craquelins (20g) Per: 7 crackers (30g) / par 7 ¢ lins (30g) Per: 32 crackers (30g) / par 32 lins (30g) Per: 7 crackers (30g) / par 7 ci lins (30g)
Amount % Daily Value Amount % Daily Value Amount % Daily Value Amount % Daily Value
Teneur % valeur quotidienne Teneur % valeur quotidienne Teneur % valeur Teneur % valeur i
> Calories / Calories 100 Calories / Calories 145 Calories / Calories 154 Calories / Calories 145
= Fat/ Lipides 3.5¢ 5% Fat/ Lipides 2.6g 4% Fat/ Lipides 2.1¢ 4% Fat/ Lipides 2.6¢ 4%
=) Saturated / saturés 1¢ % Saturated / saturés 0.8g 4% Saturated / saturés 0.4g 4% Saturated / saturés 0.8g 4%
> + Trans / trans 0g + Trans / trans 0g + Trans / trans 0g + Trans / trans 0g
e Chol I/ Choll I 4mg Chol 1/ Choll 1 4mg Chol 1 / Chol 1 5mg Chol 1/ Choll | 4mg
N Sodium / Sodium 140mg 9% Sodium / Sodium 60mg 4% Sodium / Sodium 240mg 16% Sodium / Sodium 60mg 4%
Car / Glucides 13g 4% Car / Glucides 19¢ 6% Car / Glucides 20g 7% Car / Glucides 19g 6%
Fibre / Fibres 1g 4% Fibre / Fibres 1g 4% Fibre / Fibres 1.75¢ 4% Fibre / Fibres 1¢ 4%
Sugars / Sucres 1¢ Sugars / Sucres 5¢ Sugars / Sucres 1.4¢ Sugars / Sucres 5§
Protein / Protéines 3¢ Protein / Protéines 2g Protein / Protéines 2.8¢ Protein / Protéines 2g
VitA/VitA 2% VitA/ Vit A 2% Vit A / Vit A 2% VitA /Vit A 2%
vitC/vitC 0% Vit C/ Vit C 0% Vit C/ Vit € 0% Vit C/ Vit € 0%
Calcium / Calcium 6% Calcium / Calcium 6% Calcium / Calcium 6% Calcium / Calcium 6%
Iron / Fer 6% Iron / Fer 6% Iron / Fer 6% Iron / Fer 6%

CONDITION #3 — LOW/MED/HIGH Descriptors for % DV

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

% DV + Low/Med/High Descriptors

Product A Product B Product A Product B
Nutrition Facts / Valeur nutritive Nutrition Facts / Valeur nutritive Nutrition Facts / Valeur nutritive Nutrition Facts / Valeur nutritive
Per: 19 crackers (20g) / par 19 ¢ lins (20 g Per: 7 crackers (30g) / par 7 c lins (30g) Per: 32 crackers (30g) / par 32 c lins (30g) Per: 7 crackers (30g) / par 7 c lins (309
Amount % Daily Value Amount % Daily Value Amount % Daily Value Amount % Daily Value
Teneur % valeur quotidienne Teneur % valeur quotidienne Teneur % valeur idi Teneur % valeur idi
Calories / Calories 100 *LOW Calories / Calories 145 * MED Calories / Calories 154 * MED Calories / Calories 145 *MED
Fat/ Lipides 3.5¢ ‘Low 5% Fat/ Lipides 2.68 LOW 4% Fat/ Lipides 2.1¢ ‘LOW 4% Fat/ Lipides 2.6¢ ‘oW 4%
Saturated / saturés 1¢ Low 5% Saturated / saturés 0.8¢ *Low 4% Saturated / saturés 0.4g ‘oW 4% Saturated / saturés 0.8g ‘Low 4%
+ Trans / trans 0g + Trans / trans 0g + Trans / trans 0g + Trans / trans 0g
Chol I/ Choll 1 4mg [ /c 4mg [ /C 5mg [ /C érol 4mg
Sodium / Sodium 140mg ‘MED 9% Sodium / Sodium 60mg TLOW 4% Sodium / Sodium 240mg *HIGH 16% Sodium / Sodium 60mg oW 4%
Carbohydrate / Glucides 13g 4% Car / Glucides 19g 6% Car / Glucides 208 7% Car / Glucides 19¢ 6%
Fibre / Fibres 1g 4% Fibre / Fibres 1g 4% Fibre / Fibres 1.75¢ 4% Fibre / Fibres 1¢ 4%
Sugars / Sucres 1¢ Sugars / Sucres 58 Sugars / Sucres 1.4 g Sugars / Sucres 58
Protein / Protéines 3g Protein / Protéines 2g Protein / Protéines 2.8¢ Protein / Protéines 2¢
Vit A/ Vit A 2% Vit A / Vit A 2% Vit A/ Vit A 2% Vit A/ Vit A 2%
Vit C/ Vit C 0% Vit C/ Vit C 0% Vit C/ Vit C 0% Vit C/ Vit C 0%
Calcium / Calcium 6% Calcium / Calcium 6% Calcium / Calcium 6% Calcium / Calcium 6%
Iron / Fer 6% Iron / Fer 6% Iron / Fer 6% Iron / Fer 6%

—
LOW, MED, HIGH indicate the amount of each nutrient per

serving. You may want less of these nutrients in your daily diet.

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

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

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

CONDITION #5 — Colour-Coded % DV

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

% DV + Low/Med/High Descriptors + Colour

Product A

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

Product B

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

Product A

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

Product B

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

Amount % Daily Value Amount % Daily Value Amount % Daily Value Amount % Daily Value

Teneur % valeur quotidienne Teneur % valeur quotidienne Teneur % valeur idi Teneur % valeur idi

Calories / Calories 100 Calories / Calories 145 Calories / Calories 154 Calories / Calories 145

Fat/ Lipides 3.5¢ 5% Fat/ Lipides 2.6¢ &% Fat / Lipides 2.1¢ 4% Fat/ Lipides 2.6¢ 4%
Saturated / saturés 1¢ 5% Saturated / saturés 0.8¢ 4% Saturated / saturés 0.4g 4% Saturated / saturés 0.8¢ 4%
+ Trans / trans 0g + Trans / trans 0g + Trans / trans 0g + Trans / trans 0g

c iictolesterol g Cholesterol / Cholestérol 4mg C / Cholestérol 5mg C 7 Cholestérol 4mg

Sodium / Sodium 140mg 9% Sodium / Sodium 60mg 4% Sodium / Sodium 240mg 16% Sodium / Sodium 60mg /7]

Car / Glucides 13g 4% Carbohydrate / Glucides 19§ 6% Car / Glucides 20g 7% Car / Glucides 19¢ 6%
Fibre / Fibres 1 4% Fibre / Fibres 1g 4% Fibre / Fibres 1.75g 4% Fibre / Fibres 1¢ 4%
Sugars / Sucres 1¢ Sugars / Sucres 5¢ Sugars / Sucres 1.4 ¢ Sugars / Sucres 5¢

Protein / Protéines 3¢ Protein / Protéines 2¢ Protein / Protéines 2.8¢ Protein / Protéines 2¢

VitA /VitA 2% VitA /VitA 2% VitA / Vit A 2% VitA /VitA 2%

Vit C/ Vit C 0% Vit C / Vit C 0% Vit C/ Vit C 0% Vit C/ Vit C 0%

Calcium / Calcium 6% Calcium / Calcium 6% Calcium / Calcium 6% Calcium / Calcium 6%

Iron / Fer 6% Iron / Fer 6% Iron / Fer 6% Iron / Fer 6%

% DV=[OWMED = DV= [OW MED BIGH " DV (OW MED flGH " DV- [OW MED G0

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

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

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

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

nutrients,?® and stronger evidence supports
associations between negative nutrients and
increased risk for disease.*

The nutritional values displayed on the

NFts were similar to those on commercial
cracker brands, but were manipulated so

Vol 35, No 10, December 2015

that one option was high
moderate (6%-14% DV)

(> 15% DV) or
and one option

was low (< 5% DV) in sodium per serving,
based on the adequate intake level of 1500
mg/day.** The sodium levels in the six
conditions were counterbalanced so that
for half of the participants, the first cracker

box was the low sodium option and for the
other half, the second box was the low
sodium option.

Crackers were used for this study because
they are a widely consumed snack with
broad appeal and because their nutritional
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quality is perceived as neither extremely
healthy nor unhealthy. The NFts were
displayed on images of actual cracker boxes
using fictional brand names, with a consis-
tent product weight of 225 g. The cracker
boxes appeared onscreen as two-dimen-
sional images with views of the side and
front of the package to enable participants to
view product information including brand,
product weight and the NFt. The boxes
remained onscreen until the survey items
were completed.

Survey measures
Sociodemographics and nutrition-related
behaviours

We assessed sociodemographic variables,
including gender, age, region, education
level (recoded as ‘“‘high school or less,’
“college or some university”’ or “‘univer-
sity degree or higher’’), employment status
and ethnicity. In addition, we asked
participants to rate their diet quality and
indicate their weight goals and food
shopping and preparation responsibilities.

We assessed participants” weight goals by
asking “Which of the following are you
trying to do about your weight: lose weight,
gain weight, stay the same weight, and not
trying to do anything about your weight?”’
This question was adapted from a National
Health and Nutrition Examination Survey
(NHANES) measure that asked participants
if they would like to weigh more or less or
stay the same.?

We examined food shopping and prepara-
tion responsibilities using the question,
“Which one of the following statements
most accurately reflects your role in your
household?”” The response options were
“I am the person who is most responsible
for grocery shopping,” ““I am the person
who is most responsible for meal prepara-
tion,” “I am the person who is most
responsible for both grocery shopping
and meal preparation” and “I am not
primarily responsible for either grocery
shopping or meal preparation.”

Finally, similar to previous studies, we asses-
sed participants’ knowledge of recommended
calorie intake by asking, “On average, how
many calories should a healthy, moderately

active adult [male/female] consume each
day to maintain a healthy weight?”2%28
Numeric responses (limited to between 0
and 100 000) were coded as correct if the
response fell within the range of 1500 to 3000
calories per day (based on Health Canada
recommendations for daily energy require-
ments among young adults for varying levels
of physical activity®”).

Outcome measures

We used an online survey to assess partici-
pants’ ability to interpret, compare and
mathematically manipulate nutrition infor-
mation on NFts. The survey included seven
performance tasks that required understand-
ing and use of the NFt information listed on
food products. The seven performance tasks
were developed based on a tool used in a
Health Canada-commissioned study'® and
research by Mackison et al.,*® who tested
the validity and reliability of tasks measur-
ing consumer understanding, use and per-
ceptions of nutrition labels.

Interpreting % DV information on NFts
Two performance tasks assessed partici-
pants’ ability to interpret % DV informa-
tion. First, participants were shown one
cracker box and asked: ““Does this product
contain a lot of sodium, a moderate
amount of sodium, or a little sodium?”
Next, participants were asked: ““Looking at
this box, is the amount of total fat
per serving in this product high, a moder-
ate amount, or low?”

Comparing information between two NFts

Three performance tasks assessed partici-
pants’ ability to compare nutrition informa-
tion between two NFts. First, we asked
participants: “Looking at Products A and B,
which product do you think would be the
best option for someone trying to reduce
their risk of high blood pressure by lowering
their sodium intake?” Next, we asked:
“Looking at Products A and B, which
product do you think would be the best
option for someone trying to eat fewer
calories?”” Finally, participants were asked:
“Looking at both Product A and Product B,
how do they compare in terms of their
sodium content?”” Response options were ‘““a
lot in both,” ““a little in both,” “Product A has
a little and Product B has a lot,” “Product A
has a lot and Product B has a little,” ““Product
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A has a little and Product B has a moderate
amount” and ‘“Product A has a moderate
amount and Product B has a little.”

Mathematically manipulating nutrition infor-
mation on NFts

We used two performance tasks to examine
participants’ ability to mathematically manip-
ulate nutrition information on NFts. First,
participants were asked: “If you consumed
one-half of this box, what percentage of your
recommended % Daily Value of total fat
would you consume?” Next, participants
were asked: “How many servings of this
product would you have to eat in order to
get all of the fibre you need in one day?”

Data analysis

We used chi-square tests to examine differ-
ences in participant characteristics between
NFt conditions, and differences in the
proportion of participants who correctly
responded to the survey items for each of
the seven performance tasks across the NFt
conditions. Next, we conducted separate
modified Poisson regression models using
combined scores for tasks related to each of
the three outcomes: interpret (2 items),
compare (3 items), and mathematically
manipulate (2 items) to assess the number
of correct responses for each NFt condition
compared to the control condition. We
examined associations between covariates
of interest (education, ethnicity, employ-
ment status, region, weight goal, food
shopping and preparation responsibilities,
knowledge of calorie recommendations, and
perceived diet quality) and each of the three
outcomes in models that included the main
effect (condition) and adjusted these for age
and gender. Covariates with a p value less
than .2 or that altered the beta coefficient of
the main effect by more than 20%, were
included in the final model. Analyses were
conducted using SAS 9.3 (Cary, NC, US).

Results

Participant characteristics are summarized in
Table 1. No significant differences (p < .05)
were observed across NFt conditions for
sociodemographic and most nutrition-related
behaviours, with the exception of knowledge
of calorie recommendations, indicating suc-
cessful randomization.

Vol 35, No 10, December 2015
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Personal Weight Goal

22.2 .10

(64)
(120)

174  (58) 196
(146)

(42)
(145)

12.7
43.7

16.6 (55) 15.2 (500 12.4 (41)
(116) (132) 422 (140

(310)

15.6

To gain weight

36.7

43.8

40.0

(799)  35.1

(467)

40.3

To lose weight

77)
(66)

22 (49 236
(55)

72)
(73)

21.7
22.0

233  (77) 258 (85 247 (82
®3)

23.5
2

To maintain weight

20.2

16.5

(63) 208 (69)

19.1

(409) 25.1

0.6

Not trying to do anything about weight

Abbreviations: NFt, nutrition facts table; % DV, percent daily value.

Notes: Totals may not sum to final sample size, reflecting missing values for some respondents. In each case, missing values represent < 3% of the total sample. Percentages may not add to 100% due to rounding.

Interpreting % DV information on NFts

In the first of two interpretation tasks,
significantly more participants accurately
interpreted sodium information in four
modified NFt conditions (low/medium/
high descriptors, standardized serving-
size + low/medium/high descriptors, col-
our-coded % DV information, standar-
dized serving-size + colour-coded % DV;
p < .005 for all) compared to the control
condition (Table 2). Correctly interpreting
total fat information was more likely in all
five modified NFt conditions compared to
the control condition (p < .001 for all;
Table 2).

As shown in Table 3, the adjusted modified
Poisson regression model indicates that
participants exposed to NFt conditions with
low/medium/high descriptors (relative
ratio [RR] = 1.67; 95% CL: 1.48-1.89),
standardized serving-size + low/medium/
high descriptors (RR = 1.80; 95% CL:
1.60-2.03), colour-coded % DV informa-
tion (RR = 1.61;95% CL: 1.42-1.82), and
standardized serving-sizes + colour-coded
% DV information (RR = 1.63; 95% CL:
1.44-1.84) were significantly more likely to
correctly interpret NFt information com-
pared to the control condition. In contrast,
the NFt condition with standardized serving-
sizes only did not significantly improve
participants’ ability to correctly interpret
NFt information (p = 0.14; Table 3).

Comparing information between two NFts

In the first of the three comparison tasks,
significantly more participants were able
to correctly compare two NFts and identify
the product with lower sodium in all
modified NFt conditions, with the excep-
tion of the condition modifying standar-
dized serving-size only, as compared to
the control condition (p < .02 for all;
Table 2).

For the second comparison task, comparing
and correctly identifying the product with
fewer calories was significantly higher for
NFt conditions with standardized serving-size
(p < .001), standardized serving-size + low/
medium/high descriptors (p < .001) and
standardized serving-size + % DV informa-
tion (p < .001 ).
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TABLE 3

Results of modified Poisson models assessing participants' ability to interpret, compare and mathematically manipulate nutrition facts table
information within each nutrition facts table condition compared to the current nutrition facts table (control condition)

Standardized
serving-size

RR (95% CL)

Low/med/high descriptors
for % DV

RR (95% CL)

Standardized servingsize +
low/med/high descriptors
for % DV
RR (95% CL)

Colour-coded
% DV

Standardized serving-size +
colour-coded % DV

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

Interpret’ 1.11 (0.97-1.27)
Compare® 1.41 (1.24-1.59)
Manipulate® 1.14 (0.99-1.31)

1.67 (1.48-1.89)
1.03 (0.92-1.15)
1.04 (0.91-1.19)

1.80 (1.60-2.03)
1.60 (1.53-1.80)
1.19 (1.04-1.37)

1.61 (1.42-1.82)
1.02 (0.91-1.15)
1.03 (0.90-1.18)

1.63 (1.44-1.849)
1.64 (1.46-1.83)
1.13 (0.99-1.29)

Abbreviations: % DV, % daily value; RR, relative ratio; 95% CL, 95% confidence limits.

? Adjusted for age, gender, education level, ethnicity, region, weight goal, food shopping and preparation responsibilities, knowledge of calorie recommendations.

b Adjusted for age, gender, employment, region, weight goal, food shopping and preparation responsibilities, perceived diet quality, knowledge of calorie recommendations.

¢ Adjusted for age, gender, education level, employment, ethnicity, region, weight goal, food shopping and preparation responsibilities, perceived diet quality, knowledge of calorie recommendations.

Finally, in the third comparison task,
correctly comparing sodium information
between two products was significantly
higher in three NFt conditions, standard-
ized serving-size (p = .001), standard-
ized serving-size + low/medium/high
descriptors (p < .001) and standardized
serving-size + colour-coded % DV infor-
mation (p < .001) compared to the control
condition. Correct comparison of sodium
information was significantly lower when
participants were exposed to low/med/
high descriptors (p = .000).

In the adjusted modified Poisson regression
model, significantly more participants in the
NFt conditions with standardized serving-
size (RR = 141; 95% CL: 1.24-1.59)
and standardized serving-size in combina-
tion with low/medium/high descriptors
(RR = 1.60;95% CL: 1.53-1.80) or colour-
coded % DV information (RR = 1.64; 95%
CL: 1.46-1.83) were able to correctly com-
pare between two NFts relative to partici-
pants in the control condition (Table 3).

Mathematically manipulating nutrition
information on NFts

Participants’ ability to mathematically mani-
pulate total fat information was low overall,
falling below 20% across all conditions.
However, accuracy was significantly higher
for three NFt conditions (standardized
serving-size, standardized serving-size +
low/medium/high descriptors, standar-
dized serving-size + colour-coded % DV
information; p < .05 for all) compared to
the control condition (Table 2). More than
half of the participants were able to correctly

mathematically manipulate fibre informa-
tion across all five NFt conditions including
the control condition; no overall effect by
condition was detected (p = .79).

Results of the adjusted modified Poisson
regression model indicate that the NFts
with standardized serving-size plus low/
medium/high descriptors had a modest but
significant effect on participants’ ability to
correctly mathematically manipulate nutrition
information compared to the control NFt
(RR = 1.19;95% CL: 1.04-1.37; Table 3).
No other labelling conditions significantly
improved participants’ ability to mathe-
matically manipulate NFt information.

Discussion

This is one of the first peer-reviewed studies
in Canada to examine the effect of NFt
modification on young people’s comprehen-
sion and use of nutrition information. It is
also among the first empirical studies of
NFts conducted among young people
internationally.'®>*" Our findings show that
standardizing serving-size information
and providing simple descriptors or colour
coding to interpret % DV information on
NFts improves adolescent and young adults’
ability to interpret, compare, and mathema-
tically manipulate nutrition information.

Standardized serving-sizes on NFts strongly
enhanced young peoples’ ability to compare
two similar food products. Previous evi-
dence suggests that inconsistencies in the
serving sizes listed on NFts across products
can bias perceptions and purchase intent
in favour of the product with the smaller

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

serving-size, which may not necessarily be
the nutritionally superior product.®" Requiring
manufacturers to use standardized serving-
sizes across similar products may be a
promising strategy for facilitating understand-
ing and accurate use of nutrition information
on food labels.

Adding descriptors or colour coding next to
calories and nutrient amounts on NFts
proved critical for young people to correctly
interpret % DV information on products.
These findings are consistent with results
from expert reports and studies examining
front-of-package food-labelling systems.*
Applying descriptors or colour coding gives
consumers interpretational aids to translate
complex numeric nutrition information,
reducing the nutritional knowledge, cogni-
tive effort and processing time required.
Experts have underscored the importance of
identifying strategies to communicate com-
plicated nutrition information to consumers
in meaningful ways, rather than relying
exclusively on numeric data (e.g. kilocal-
ories, grams, milligrams, percentages).*?
The current study tested the application of
interpretational aids on calories and nega-
tive nutrients only; further research is
needed to identify if and how this approach
could be applied to positive nutrients.

Similar to a previously published study,**
a large proportion of participants had
difficulty manipulating nutrition informa-
tion to calculate the nutrient content of
multiple servings of a product, particularly
when the task required complex math as
well as understanding % DV information.
Listing standardized serving-sizes and
simple descriptors on NFts improved the

Vol 35, No 10, December 2015




participants’ ability to mathematically mani-
pulate nutrition information, particularly in
the task requiring them to calculate multiple
servings of a product and estimate the
corresponding % DV for the larger amount;
however, the effect was modest and the
majority of participants were still unable to
correctly mathematically manipulate and use
numeric information presented on labels.
One explanation for the overall difficulty in
manipulating nutrition information is that
these tasks require a relatively substantial
amount of time, motivation and effort as
well as nutrition knowledge and math skills.
To enable quick and easier access to nutri-
tion information, previous studies have
suggested adding a second column to the
NFt presenting nutrient and calorie informa-
tion for an entire package.*® This potential
modification may help consumers estimate
the nutrient profile of products containing
multiple servings. However, Roberto and
Khandpur®® noted that providing additional
information may increase label complexity.
Additional research should compare the
dual and single column labels with simpler
presentation formats that provide less infor-
mation, including listing the total number of
servings in an entire package on the NFt.

Strengths and limitations

This study has several limitations. First,
the study did not use probability sampling
techniques to select a representative sam-
ple of young people from Canada. The
sample was intended to provide a hetero-
geneous cross-section of participants from
across Canada for random allocation across
NFt conditions. Research has shown that
higher levels of income and education are
generally associated with better performance
on nutritional labelling tasks.'® The propor-
tion in our sample of young adults (19-24 y)
with more than a high school education was
76%. Poor performance on these tasks
among a highly educated sample suggests
that consumer understanding and use of
serving size and % DV information could be
even lower in other population groups.
Although the findings may be generalizable
to other Canadians of a similar age, further
research is necessary to assess whether
similar results would be found among
subgroups of young people not captured in
this survey, including non-English speakers

Vol 35, No 10, December 2015

or those less likely to participate or be
recruited onto an online panel. To better
simulate a real-world situation, the NFts
were displayed on two boxes of hypothetical
brands of crackers. Crackers are an appro-
priate product to test various formats of
nutrition labels as they offer many nutritive
variations and are not necessarily perceived
as healthy or unhealthy. There are numer-
ous studies that use a single pre-packaged
product to test the efficacy of various
formats of nutrition labels and generalize
the findings across products'®**>®. However,
replicating this study with other products and
categories is recommended, as results may
vary. Finally, the current study uses a
conventional method for evaluating commu-
nication materials and concepts prior to
implementation; however, online, experimen-
tal studies cannot replicate a real-world
shopping experience. Future research should
aim to evaluate the effectiveness of changes
to NFts on food selection and dietary beha-
viours in real-world settings.

Conclusion

Both academics and health organizations
have recommended improvements to nutri-
tion labelling, including standardizing ser-
ving-sizes and adding interpretative labels to
% DV information, and these changes are
supported by consumers.****° Proposed
changes to nutrition labels are under review
in Canada and include standardizing serving-
size information within similar product
categories and adding an interpretational
statement defining what is a little or a lot of
the % DV.** Our research suggests that both
of these modifications to the NFt may help
young Canadians interpret NFt information
when choosing foods, compare information
between similar products, and mathemati-
cally manipulate numeric information to
understand the nutritional content of multi-
ple servings of a product.

Our findings provide preliminary evidence
supporting the efficacy of modifications to
the NFt on consumer understanding and use
of nutrition information. Further research is
needed to better understand the efficacy
of NFt modifications for supporting more
informed food choices across a range of food
categories and among adults of other age
groups in Canada.
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Abstract

Introduction: Of all cardiovascular causes of mortality, coronary heart disease (CHD)
remains the leading cause of death. Our objectives were to establish trends in the
prevalence and incidence of CHD in the province of Quebec, and to determine the
proportion of CHD mortality that had no previous CHD diagnosis.

Methods: Trends in prevalence, incidence and mortality were examined with a
population-based study using the Quebec Integrated Chronic Disease Surveillance
System, which links several health administrative databases. Data are presented using
two case definitions for Quebecers aged 20 years and over: 1) a validated definition, and
2) CHD causes of death codes added to estimate the proportion of deaths that occurred
without any previous CHD diagnosis as a proxy for sudden cardiac death (SCD).

Results: In 2012/2013, the crude prevalence of CHD was 9.4% with the first definition
(593 000 people). Between 2000/2001 and 2012/2013, the age-standardized prevalence
increased by 14%, although it has been decreasing slightly since 2009/2010. Age-
standardized incidence and mortality rates decreased by 46% and 26 % respectively, and
represented a crude rate of 6.9 per 1000 and 5.2% in 2012/2013. The proportion
identified only by CHD mortality, our SCD proxy, was only significant for the incident
cases (0.38 per 1000 in 2009/2010) and declined over the study period.

Conclusion: The prevalence of CHD has tended to decrease in recent years, and
incidence and mortality have been declining in Quebec. Most CHD mortality occurs in
previously diagnosed patients and only a small proportion of incident cases were not
previously identified.

Keywords: coronary heart disease, trends, epidemiology, incidence, sudden cardiac death

associated with advances in medical and
surgical treatments (secondary prevention)

Introduction

B Tweet this article

Key findings

e As Quebec is one of the few provinces
in Canada that can link vital statistics
with other health administrative data,
the data can tell us whether people
who died from coronary heart disease
(CHD) had been previously diagnosed.

e Qur results show that most of the
people who died from CHD had been
previously diagnosed with the disease.
Only a small proportion of undiag-
nosed incident cases died from CHD.

e The burden of both diagnosed and
silent CHD in Quebec is decreasing.

e Men had a higher prevalence and
incidence, while mortality rates were
the same for both sexes.

Although coronary heart disease (CHD)
remains the worldwide leading cause of
death, cardiovascular mortality in high-
income countries is declining.!” This down-
ward trend has been extensively studied.>”
In Canada, the proportion associated with the
decrease in cardiovascular risk factors (pri-
mary prevention) was 48%, and the one

was 43%.° However, recent epidemiological
studies have demonstrated that primary
prevention of CHD would be more difficult
to implement because of the increasing
prevalence of risk factors such as hyperten-
sion,”® diabetes® and obesity,'® which could
contribute to an increase in cardiovascular
burden.

Many studies have addressed the public
health burden of CHD death as well as of
out-of-hospital CHD death, a surrogate for
sudden cardiac death (SCD)." These studies
have documented evidence of a significant
decrease in SCD rates.'>'*> However, there is
little information about the burden and trends
of CHD mortality outside of hospitals and
without any previous CHD diagnosis.
A recent study revealed modest improvements
over time in risk factor profiles of patients
without known cardiovascular disease who
presented with a first myocardial infarction.™*
Because ventricular arrhythmias are life-threa-
tening complications of acute myocardial
infarction that are relatively common among
people with no prior history of CHD,"
documenting the incidence of CHD mortality
without prior CHD diagnosis would be useful.
Chugh et al!® ® 29 went further and
mentioned that there exists “a critical need
to learn more about patients who suffer SCD
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in the community, particularly when they do

FIGURE 1 not have previously identified heart disease.”

Case definitions of CHD plus the addition of CHD as cause of death to identify silent cases and
their relationship with primary and secondary prevention

Knowing that both primary and secondary
prevention have greatly improved the trends
in cardiovascular mortality, our first objective

= . was to determine the trends in CHD pre-
Previously silent CHD . i K

valence, incidence and mortality in the

province of Quebec, by sex and age, using a

validated case definition. Our second objec-
tive was to determine the proportion of CHD

| Primary prevention |

Hospital discharge abstract (H) Physician claims (P)

Mortality registry

CHD Procedure Two physician claims

CHD

diagnosis code of CHD L diagnosis of CHD within 1 OR mortality mortality that occurred without any previous
intervention year CHD diagnosis or treatment, a proxy of SCD,
and to establish the trends in this proportion
\ Y J for prevalence, incidence and mortality in the
CHD case definition (1H2P) last decade in Quebec, by sex and age.
Secondary prevention |
Methods

T
CHD case definition with CHD death

(1H2P + CHD death) Data sources

Our data source was the Quebec Inte-
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease. grated Chronic Disease Surveillance System
(QICDSS), developed by the Institut national
de santé publique du Québec.!” Briefly, the
QICDSS was created by linking five health
administrative databases: the health insur-
ance registry, hospital discharges, physician

FIGURE 27 claims, vital statistics and drug databases

Age-standardized® prevalence of diagnosed coronary heart disease, by sex and for all adults > 20 ) . .
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death (= 05 years; not used in this study). The
QICDSS covers the entire Quebec population

(8 million in 2012 in the health insurance

11.0
registry) since 1% January, 1996, and is
100 - = T L updated annually, except for the mortality
0.0 _N database, which is delayed; each fiscal year
F’"’r starts in April. The last year of mortality data
el we used was 2009/2010, while we used
— e 2012/2013 for the other databases.
§ 7.0 P /
5 60 _ - o . L
g /,..—-—-”’f = Coronary heart disease case definitions
=
2 50
=
£ 40 We used two case definitions for adults aged
20 years and over who are eligible for health
3.0 insurance in Quebec: one for those diagnosed
o with CHD and the other that added people
who received a CHD diagnosis only at death.
1.0
0.0 : : : : : : ; ; ; ; ; . People were considered to be diagnosed with
2000/ 2001/ 2002/ 2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 2009/ 2010/ 2011/ 2012/ a CHD if they had received (1) a hospital
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 . . o
e discharge abstract with a principal or second-
——— Both sexes (1H2P) === Both sexes (1H2P + CHD death) —s— Men (1H2P) ry CHD fhagnom's code using Intemaﬂor.lal
- Men (1H2P + CHD death) —e— Women (1H2P) - - Women (1H2P + CHD death) Classification of Diseases (ICD); (2) a hospital

procedure code in any field of coronary

o ] ) ] o ] intervention (coronary artery bypass graft or
Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec. . . R
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease. percutaneous coronary lntervemlon)’ or (3)
2 Age standardization using 2001 Quebec Census data as the standard population. at least two physician claims with a CHD
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73
(73-73)

68
(68-68)

70

(70-70)

5.97
(5.93-6.00)

9.82

(9.77-9.86)

7.76
(7.73-7.79)

565 135 318 410 246 725

Hospital® or >2 physician claims and
CHD death® (1H2P + CHD death)

CHD death® only

81
(80-82)

70
(69-70)

75

(75-76)

0.03
(0.03-0.03)

0.05
(0.05-0.05)

04

0.
(0.04-0.04)

1585 1390

2975

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.

Abbreviations: CHD, coronary heart disease; Cl, confidence interval.

? Sums can differ due to rounding.

b A hospital discharge abstract with a CHD diagnosis code or a hospital procedure code of coronary intervention.

€ CHD causes of death from mortality records.

diagnosis code within a one-year period. The
use of ICD and procedures codes has been
described elsewhere.'® This first case defini-
tion, with slight modifications in the proce-
dure codes, has been validated by Tu et al.,'
and is used in the surveillance of CHD by the
Canadian Chronic Disease Surveillance System,
a collaborative network of provincial and
territorial surveillance systems supported by
the Public Health Agency of Canada.'® We call
this case definition “1H2P.”

For the second case definition, the mortality
records data were added to 1H2P to include
the number of Quebecers who died of CHD
but who had not been previously identified
in the hospital or physician claims data (see
Figure 1). This “1H2P + CHD death” case
definition was applicable when the initial or
any secondary causes of death corresponded
to the CHD diagnosis codes referenced
above.'® In other words, as the QICDSS links
with the mortality records, CHD as cause of
death is another possible way to identify
cases of people without a diagnosis who died
from CHD.

Statistical analysis

We calculated prevalence, incidence and
mortality of CHD as previously descri-
bed®'#2° with the number of eligible people
in the health insurance registry as the deno-
minator. Prevalent cases remained for the
remainder of the follow-up period, as long
as they were alive at the beginning of the
year studied and had a valid health
insurance card. We calculated prevalence
by dividing the total number of prevalent
cases by the insured population and multi-
plying by 100. To calculate incidence, we
divided the total number of newly diag-
nosed (incident) cases by the insured
population at risk (total number of insured
population minus the prevalent cases at the
beginning of the fiscal year) and multiplied
by 1000. Because a minimum of four years
was necessary to differentiate incident from
prevalent cases, measures were reported
from 2000/2001 even though observation
began in January 1996.

We calculated mortality rates as the number
of deaths from all causes among CHD patients
divided by the number of CHD prevalent
cases and multiplied by 100. To analyze time
trends, we used age-standardized rates and

Vol 35, No 10, December 2015




FIGURE 2B
Age-standardized prevalence of diagnosed coronary heart disease, by age group, in adults > 20
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death

the 2001 Quebec Census population aged
20 years and over as the standard population.
Relative changes over time and relative
difference between sexes were calculated as

00 previously described’; 95% confidence inter-
_— - R vals (CI) were computed using an inverse
gamma distribution. Given the population-
300 - based nature of the study, many of the Cls
were small and therefore not included in
3 20, graphs. When the CIs do not overlap, the
g difference was considered as statistically signi-
E 2001 ficant, although this test is considered con-
g 150 ] servative. Statistical analyses were performed
oo mm mmmm o8 — using SAS Enterprise Guide version 5.1 (SAS
] Institute Inc., Cary, NC, USA).
0 Results
0.0 T T T T T T T T T T T T
e N NN A revlence
Fiscal year
———> 20 years (1H2P)? ——= > 20 years (1H2P + CHD death)® —e— 20-54 years (1H2P) Trends for TH2P

== 20-54 years (1H2P + CHD death) —=— 55-69 years (1H2P)
—a— > 70 years (1H2P) —-a= > 70 years (IH2P + CHD death)

=@~ 5569 years (1H2P + CHD death) In 2012/2013, more than 593 000 Quebecers

aged 20 years and over were diagnosed with
CHD, which represents a crude prevalence of
9.4% (593 035/6 342 005; 95% CI: 9.3-9.4).
Between 2000/2001 and 2012/2013, the age-
standardized prevalence increased by 14%
among men and women although it has de-
creased slightly since 2009/2010 (Figure 2A).
Over the study period, men had a higher
prevalence than women; in 2012/2013, the

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.
? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 2C
Age-standardized prevalence of diagnosed coronary heart disease, in adults > 20 years, by
sex and age group, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary
heart disease death

450 prevalence in women was 40% lower than in
00 ..x..",tt.'"”m.m""".""m“.",,,,,,,.,,.,.....|. ........ Weoooacens Cyoacocaan - men.
35.0 ..::,:,:u“""".m" Trends for the TH2P + CHD death
- The additional data from the mortality
g .."".. """"" S ¢ registry—those who died of CHD without
%_zsio - e @ having had a previous diagnosis—added
g only a very small proportion of cases
g 200 e B B B B —t— —a— e . (statistically significant only in 2000/2001)
S o= - to those already identified (Figure 2A). This
proportion decreased during the study per-
W e e == == iod, from the age-standardized rate of 0.07 %
5.0 1 (95% CI: 0.06%-0.07%) for the total adult
population in 2000/2001 to 0.04% (95% CI:
0.0 : : ‘ ‘ ‘ : ‘ ‘ ‘ ‘

: : 0 %) i
2000/ 2001/ 2002/ 2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 2009/ 2010/ 2011/ 201/ 0.04%-0.04%) in 2009/2011 (see Table 1A).

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Fiscal year .
Trends for each case definition based on age

—— Both sexes, > 20 years (1H2P)?

—= -Men, 55-69 years (1H2P)

—o -Women, 55-69 years (1H2P + CHD death)
-.-- Women, > 70 years (1H2P)

Men, 20-54 years (1H2P)
—a -Men, 55-69 years (IH2P + CHD death) —e -
..a.. Men, > 70 years (1H2P) e
--=-- Women, > 70 years (1H2P + CHD death)

Women, 20-54 years (1H2P)
Women, 55-69 years (1H2P)
Men, > 70 years (1H2P +
CHD death)

Using the 1H2P definition, the prevalence
of CHD in people aged 70 years and over

increased the most between 2000/2001 and
2009/2010 and slightly decreased after-
wards, while this prevalence decreased in
the other age groups between 2008/2009
and 2012/2013 (Figure 2B). Including CHD
deaths (1IH2P + CHD death) added only a

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.

Note: The addition of the cause of death was not shown for the age group 20-54 years because there is no difference for the two
case definitions.

? Age standardization using 2001 Quebec Census data as the standard population.
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FIGURE 3A
Age-standardized® incidence of diagnosed coronary heart disease, by sex and for all adults > 20
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.

Note: 95% confidence intervals are represented by the vertical bars.

? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 3B
Age-standardized incidence of diagnosed coronary heart disease, by age group, in adults > 20
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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? Age standardization using 2001 Quebec Census data as the standard population.

Health Promotion and Chronic Disease Prevention in Canada 188
Research, Policy and Practice

few cases, which was barely significant in
the first two years, 2000/2001 and 2001/
2002, for people aged 70 years and more.
Regardless of age, the prevalence in men
was continually higher over this period
(Figure 2C).

Incidence

Trends for TH2P

In 2012/2013, nearly 40 000 people were
diagnosed with CHD for the first time,
making the crude incidence rate 6.9 per
1000 (39 850/5 788 825; 95% CI: 6.8-7.0).
Between 2000/2001 and 2012/2013, the age-
standardized incidence of CHD decreased by
46% for both sexes combined (Figure 3A).
Over this period, women had a lower
incidence of CHD than did men, by as much
as 41% in 2012/2013.

Trends for TH2P + CHD death

Taking into account CHD as the cause of
death significantly increased the absolute inci-
dence of CHD by an average of 0.7 between
2000/2001 and 2009/2010 for both sexes
combined (Figure 3A). The proportion identi-
fied through CHD death only decreased over
time and was higher in men (Table 1B).

Trends for each case definition based on age
Based on the 1H2P definition, the incidence
of CHD decreased over time and particularly
for those aged 70 years and over (Figure 3B).
Also taking into account CHD deaths (the
1H2P + CHD death definition) added a
significant proportion to the incidence for the
oldest age group (> 70 years) only: the
incidence increased from 30.4 per 1000 (95 %
CL: 29.8-31.0; n = 17400 cases) in 2009/
2010 to 33.7 per 1000 (95% CI: 33.1-34.4;
n = 19310 cases). As with prevalence,
incidence was always higher in men than in
women in all the age group (Figure 3C).

All-cause mortality

Trends for TH2P

Over 30 000 people diagnosed with CHD
died in 2012/2013. These people had been
hospitalized or had consulted a physician
for CHD, and a date of death was recorded
in their insurance registry (all causes of
death). This represented a crude proportion
of 5.2% (30 550/593 035; 95% CI 5.1-5.2).
Figure 4A shows that the adjusted mortality
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TABLE 1B
Number, age-standardized rate and mean age of the incident cases of coronary heart disease, adults aged > 20 years, identified using physician claims, hospital data or coronary heart
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70
(70-70)

67 64
(64-65)

(67-67)

9.76
(9.61-9.91)

15.59
(15.35-15.82)

12.28

(12.15-12.47)

27 390

31 545

Hospital® or > 2 physician claims (1H2P) 58 930

2000/2001

71
(71-71)

68 65
(65-65)

(68-68)

10.37
(10.22-10.53)

16.79
(16.54-17.03)

13.14
(13.00-13.27)

29 230

33 655

62 880

Hospital® or > 2 physician claims

and CHD death (1H2P + CHD death)

CHD death® only

82
(81-82)

71
(70-71)

76
(75-76)

0.48

(0.45-0.51)

0.90
(0.85-0.95)

1840 0.67
(0.64-0.70)

2110

3950

70
(70-70)

64

(64-65)

67
(67-67)

5.53
(5.42-5.64)

9.16
(9.00-9.33)

7.12
(7.02-7.21)

17 790

21 895

Hospital® or > 2 physician claims (1H2P) 39 680

2009/2010

71
(71-71)

65
(65-65)

68
(67-68)

5.93
(5.82-6.04)

9.90
(9.72-10.07)

7.66
(7.56-7.75)

23 465 19 175

42 630

Hospital" or > 2 physician claims and CHD
death® (1H2P + CHD death)

CHD death® only

81
(80-82)

70
(69-70)

75
(75-76)

0.28
(0.26-0.31)

0.49
(0.46-0.52)

1385 0.38
(0.37-0.40)

1570

2950

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.

Abbreviations: CHD, coronary heart disease; Cl, confidence interval.

? Sums can differ due to rounding.

5 A hospital discharge abstract with a CHD diagnosis code or a hospital procedure code of coronary intervention.

¢ CHD causes of death from mortality records.

rate decreased for both sexes combined by
26% between 2000/2001 and 2012/2013.

Trends for TH2P + CHD death

In 2009/2010, taking into account CHD
deaths among people not previously diag-
nosed with CHD in addition to all causes
of death for prevalent cases increased the
age-standardized mortality rate, although
this increase was insignificant (Table 1C and
Figure 4A). As with prevalence and inci-
dence, this proportion decreased over time.

Sex and age group trends for each case
definition

Using either case definition, men and women
had similar mortality rates, particularly since
2008/2009 (Figure 4B). Between 2000/2001
and 2009/2010, the addition of CHD death
increased average mortality rates nonsignifi-
cantly by 0.3 and 0.6 in absolute values, for
women and men respectively. Overall mor-
tality rates of the three age groups declined
(see Figure 4C). Adding CHD as the cause of
death significantly increased mortality rates
for all age groups, although it did not have an
effect on trends. Mortality rates were very
similar in both sexes and all age groups (data
not shown).

Mean age for prevalence, incidence and
mortality based on sex

For prevalence and incidence, both sexes
combined, the mean age of patients identi-
fied through CHD death only was consis-
tently significantly higher than that of
patients identified through physician claims
or hospital data over the study period (see
Tables 1A and 1B, respectively). This age
difference was driven by the one observed
in women (11 years older in 2009/2010 for
incident cases in women, compared to
6 years older for men). However, in the
case of mortality rates, the people identified
with CHD death only were younger. This
difference was most pronounced in men
(8 years younger in 2009/2010, compared
to 2 years younger for women; see Table 1C).

Discussion

Based on either case definition, 1H2P (hospi-
tal or > 2 physician claims) or 1H2P + CHD
death (hospital or > 2 physician claims and
CHD death), the prevalence of CHD tended to

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice




FIGURE 3C
Age-standardized incidence of diagnosed coronary heart disease in adults > 20 years, by sex and
age group, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.

Note: The addition of the cause of death was not shown for the age group 20-54 years because there is no difference for the two
case definitions.

? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 4A
Age-standardized® mortality rate for adults aged > 20 years with diagnosed coronary heart disease,
Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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Note: 95% confidence intervals are represented by the vertical bars.

? Age standardization using 2001 Quebec Census data as the standard population.
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decrease in recent years, while incidence and
mortality declined over the study period. The
proportions of CHD mortality that occurred
without any previous diagnosis or treatment
for CHD, our proxy for SCD, decreased over
the study period and were statistically signi-
ficant for incident cases only, although the
differences were small. The incident rate of
this proxy for SCD was around 0.38 per 1000
in 2009/2010. Our results thus confirm that a
very small proportion of CHD patients in the
province of Quebec died without having been
diagnosed with CHD by a physician. Men had
a significantly higher prevalence and inci-
dence of CHD while their mortality rates were
about the same as women’s.

Our results are similar to those of Moran
et al.,” who demonstrated that age-standar-
dized incidence of myocardial infarction and
prevalence of angina decreased globally
between 1990 and 2010 in 21 world regions.
Similarly, in most world regions age-standar-
dized CHD mortality rates have declined since
1980, particularly in high-income regions,
which is testament to effective prevention
and treatment strategies.* The most recent
data, from the National Health and Nutrition
Examination Survey (NHANES) 2007 to 2010,
showed that the prevalence of CHD in the
United States was 6.4% among adults
20 years and over.*? This prevalence is lower
than what we found, but this probably
reflects underestimation due to the self-
reported status of information on the disease.

Shah et al.!* studied the temporal trends of
risk factor profiles in patients without known
cardiovascular disease presenting with a first
episode of myocardial infarction, and found
modest improvements between 2002 and
2008. The majority of the other studies that
focussed on SCD presented a problem by
selecting common definitions and criteria,
which did not help evaluate incidence.*® For
example, some studies included time con-
straints in their case definitions, others
included a geographical location of the
event or ‘‘survivors of cardiac arrest;”” most
important were the differences in the
criteria, from using CHD death only to
including cardiovascular etiology. A recent
study that used multiple sources of infor-
mation, such as a death certificate, county,
state and national population data, and
a prospective population-based surveil-
lance study of SCD, revealed that the
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FIGURE 4B
Age-standardized® mortality rate for adults > 20 years with diagnosed coronary heart disease,
by sex, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 4C
Age-standardized mortality rate for adults >20 years with diagnosed coronary heart disease, by age
group, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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entire Quebec population (95% in 2011/
2012"") making our data very representative.
This surveillance system has already ga-
thered more than 15 years of data, and as it
is an on-going process, future trends can
be easily determined and health services
adjusted accordingly.

Quebec is one of the few provinces in
Canada that can link vital statistics with
other health administrative data.'® As a
result, our study is strengthened by inclu-
ding the numbers of cases who died of
CHD before receiving a diagnosis.

Finally, our proxy of SCD is enhanced by the
fact that the majority (62%) of young people
with SCD experienced angina.*® This means
that CHD diagnosis, which includes angina,
was likely present before death. This proxy is
also the most instinctive definition, because
it answers one of the first questions that arise
when a person dies suddenly: “Was this
person at risk or had any history of CHD?”’

Conclusion

The decreasing trends in CHD are encoura-
ging. The proportion identified only through
vital statistics is also decreasing and very
small. This proxy of SCD represents an
insignificant proportion of CHD, as illustrated
with the prevalence. We can suppose that
secondary prevention has been beneficial.
Primary prevention of CHD should be
reinforced, as some cases were only identi-
fied when death from CHD occurred, parti-
cularly among the elderly. However, because
we are confirming that a very small propor-
tion of Quebecers were dying suddenly from
CHD, a further methodological implication is
that claims and hospital data are sufficient to
perform CHD surveillance. Because all Cana-
dian provinces and territories have a similar
universal health care system, we can extra-
polate that CHD surveillance in Canada can
be done with these two databases alone.'®
Nonetheless, future studies about silent CHD
should include the place of death as well as
the history of other diagnoses in order to
specify who is more at risk. Public health
advice should also emphasize consultation
for cardiovascular diseases and its risk
factors, that is, primary prevention, as the
best way to further improve trends in CHD
and SCD.
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CHRONIC DISEASE AND INJURY INDICATOR

FRAMEWORK
QUICK STATS, 2015 EDITION

Bl Tweet this article

INDICATOR GROUP

INDICATOR MEASURE(S)

LATEST DATA?

DATA SOURCE
(YEAR)

SOCIAL AND ENVIRONMENTAL DETERMINANTS

Education % of population with less than a high school education, population aged 20+ years 12.8% CCHS (2014)
Income % of population living below low-income cut-offs, after tax, total population 9.7% CIS (2013)
Employment Average annual unemployment rate (% of labour force that was unemployed during reference 6.8% LFS (2015)
period), population aged 15+ years
EARLY LIFE/CHILDHOOD RISK AND PROTECTIVE FACTORS
Breastfeeding % of women who reported exclusive breastfeeding of their child for at least the first 6 months of life, 26.2% CCHS (2012)
women aged 15+ years
Birth weight % of live births with a low birth weight 6.1% CVS (2011)
Exposure to % of households with children aged less than 12 years regularly exposed to environmental tobacco 3.1% CTADS 2013
second-hand smoke | smoke at home
Family violence % of population that experienced any of three types of child abuse [physical abuse, sexual abuse or 32.3% CCHS-MH (2012)
exposure to intimate partner violence] before the age of 16 (NEW)
BEHAVIOURAL RISK AND PROTECTIVE FACTORS
Physical activity % of children and youth who met physical activity guidelines by accumulating at least 60 minutes of 9.3% CHMS (2012-2013)
moderate-to-vigorous physical activity per day, population aged 5-17 years (NEW)
% of adults who met physical activity guidelines by accumulating at least 150 minutes of moderate-to- 22.2% CHMS (2012-2013)
vigorous physical activity each week, in bouts of 10 minutes or more, population aged 18+ years (NEW)
Sedentary behaviour | % children and youth who reported exceeding sedentary behaviour guidelines by spending more than 72.7% CHMS (2012-2013)
2 hours per day watching television or using computers during leisure-time, population aged 5-17 years
Average amount of time per day spent sedentary, excluding sleep time, population aged 5-17 years (NEW) 8.5 hours CHMS (2012-2013)
Average amount of time per day spent sedentary, excluding sleep time, population aged 18+ years (NEW) 9.8 hours CHMS (2012-2013)
Healthy eating % of population that reported consuming fruit and vegetables at least 5 times/day, population aged 12+ years 39.7% CCHS (2014)
Unhealthy eating % of children and youth who reported drinking sugar-sweetened beverages daily, population aged 5-17 years 17.2% CHMS (2012-2013)
Adequate sleep % of children and youth who reported obtaining adequate daily sleep (10-13 hours for those aged 5 years, 74.6% CHMS (2012-2013)
9-11 hours for ages 6-13 years and 8-10 hours for ages 14-17 years), population aged 5-17 years (NEW)
Chronic stress and % of population that reported a high level of coping, population aged 18+ years (NEW) 56.9% CCHS-MH (2012)
coping % of population that reported life to be “quite a bit" or "extremely” stressful most days in the last 22.4% CCHS (2014)
12 months, population aged 12+ years
Alcohol use % of population that exceeds low risk alcohol drinking guidelines for chronic drinking, population aged 15+ years 15.7% CTADS 2013
Smoking % of population that reported being current smokers (daily or occasional), population aged 15+ years 14.6% CTADS 2013
% of population that reports being current smokers (daily), population aged 15+ years 10.9% CTADS 2013
RISK CONDITIONS
Obesity % of population that is obese (measured), children and youth aged 5-17 years 12.5% CHMS (2012-2013)
% of population that is obese (measured), population aged 18+ years 26.4% CHMS (2012-2013)
Elevated blood glucose| % of population that has elevated® blood glucose (measured), population aged 20+ years 4.1% CHMS (2012-2013)
Elevated blood % of population that has elevated® blood cholesterol [TC:HDL-C ratio] (measured), population 16.8% CHMS (2012-2013)
cholesterol aged 20+ years
Elevated blood pressure| Prevalence of hypertension, population aged 20+ years (NEW) 24.2% CHMS (2012-2013)
DISEASE PREVENTION PRACTICES (SECONDARY PREVENTION)
Contact with health % of population that reported consulting a family physician or general practitioner at least once in 75.6% CCHS (2014)
care professional the past 12 months, population aged 12+ years
% of population that reported consulting a dentist, dental hygienist or orthodontist at least once in 66.9% CCHS (2014)
the past 12 months, population aged 12+ years
Disease screening % of women who reported having a mammogram at least once in the past 5 years, population aged 50-74 years 83.5% CCHS (2012)
% of women who reported having at least 1 Pap smear test in the past 3 years, population aged 25-69 years 79.7% CCHS (2012)
% of population that reported having at least 1 fecal occult blood test, colonoscopy and/or 51.1% CCHS (2012)
sigmoidoscopy in the recommended time period, population aged 50-74 years
Vaccination (influenza) | % of population living with a chronic health condition that reported having a seasonal flu shot in 50.4% CCHS (2014)
the past 12 months, population aged 12+ years
HEALTH OUTCOMES/STATUS
General health % of population that rates their health as “very good” or “excellent”, population aged 12+ years 59.1% CCHS (2014)
% of population that rates their mental health as “very good” or "excellent”, population aged 12+ years 71.2% CCHS (2014)
Life expectancy at birth 83.0 years CCDSS (2009/10-
2011/12)
Life expectancy at 65 years 21.5 years CCDSS (2009/10-
2011/12)
Health-adjusted life expectancy at birth 72.6 years CCDSS (2008/09-
2010/11)
Health-adjusted life expectancy at 65 years of age 16.4 years CCDSS (2008/09-
2010/11)
Morbildity - % of population with at least one of 10 main chronic diseases, population aged 20+ years (NEW) 38.4% CCHS (2014)
P
revalence % of population with at least 1 maljord chronic disease (cancer, diabetes, cardiovascular disease, 21.4% CCHS (2014)
chronic respiratory diseases), population aged 20+ years
Prevalence of diabetes, children and youth aged 1-19 years 0.3% CCDSS (2011/12)¢
Prevalence of diabetes, population aged 20+ years 10.0% CCDSS (2011/12)®
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INDICATOR GROUP

INDICATOR MEASURE(S) LATEST DATA2 DATA SOURCE
(YEAR)

Prevalence of cardiovascular disease, population aged 20+ years 6.2% CCHS (2014)
Prevalence of stroke, population aged 20+ years 1.2% CCHS (2014)
Prevalence of heart failure, population aged 40+ years 3.6% CCDSS (2011/12)
Prevalence of ischemic heart disease, population aged 20+ years 8.6% CCDSS (2011/12)
Prevalence of asthma, children and youth aged 1-19 years 15.7% CCDSS (2011/12)¢
Prevalence of asthma, population aged 20+ years 9.5% CCDSS (2011/12)®
Prevalence of chronic obstructive pulmonary disease, population aged 35+ years 9.7% CCDSS (2011/12)¢
Prevalence of arthritis, population aged 20+ years 17.9% CCHS (2014
Prevalence of lifetime mental illness and substance use disorders, population aged 15+ years (NEW) 33.3% CCHS-MH (2012
Prevalence of the use of health services for mental disorders, children and youth aged 1-19 years 8.9% CCDSS (2011/12
Prevalence of the use of health services for mental disorders, population aged 20+ years 16.3% CCDSS (2011/12
Prevalence of mood disorders and/or anxiety, children and youth aged 12-19 years 9.3% CCHS (2014
Prevalence of mood disorders and/or anxiety, population aged 20+ years 12.0% CCHS (2014
Prevalence of diagnosed osteoporosis, population age 40+ years 11.4% CCDSS (2011712
% of the population that has been diagnosed with cancer in the previous 10 years 2.4% CCR (1999-2008

Morbidity — Incidence

Incidence rate of diabetes, children and youth aged 1-19 years

41.0 per 100 000

CCDSS (2011/12

Incidence rate of diabetes, population aged 20+ years

795.6 per 100 000

CCDSS (2011/12

Incidence rate of asthma, children and youth aged 1-19 years

1090 per 100 000

CCDSS (2011/12

Incidence rate of asthma, population aged 20+ years

347.1 per 100 000

Incidence rate of chronic obstructive pulmonary disease, population aged 35+ years

878.3 per 100 000

Incidence rate of heart failure, population aged 40+ years

523 per 100 000

CCDSS (2011712

Incidence rate of ischemic heart disease, population aged 20+ years

630.6 per 100 000

CCDSS (2011712

Incidence rate of acute myocardial infarction, population aged 20+ years

225.5 per 100 000

(
(
(
CCDSS (2011/12
(
(
(

CCDSS (2011/12

Annual hip fracture rates, population aged 40+ years

151.5 per 100 000

CCDSS (2011712

Incidence rate of all cancers, all male population

438 per 100 000

CCR (2010

Incidence rate of all cancers, all female population

368 per 100 000

CCR (2010

Incidence rate of all unintentional injuries, total population

512.3 per 100 000

HMDB (2010-2011

Incidence rate of all injuries due to intentional self-harm, total population

47.3 per 100 000

HMDB (2010-2011

Incidence rate of all injuries due to assault, total population

26.0 per 100 000

HMDB (2010-2011

)
)
)
)
)
)
)
)
)
)
)
CCDSS (2011/12)
)
)
)
)
)
)
)
)
)
)
)
)

Multimorbidity % of population with multiple chronic diseases® (2+ of 10 chronic diseases), population aged 20+ years 14.8% CCHS (2014

Disability % of population that reported being limited in their activities “sometimes” or “often” due to 32.7% CCHS (2014
disease/illness, population aged 12+ years

Mortality Mortality rate due to a major chronic disease (cardiovascular diseases, all cancers, chronic respiratory | 454.3 per 100 000 CVS (2010)

disease), total population

Mortality rate due to cardiovascular diseases, total population 199.1 per 100 000 CVS (2010

Mortality rate due to cancer, total population 211.4 per 100 000 CVS (2010

43.8 per 100 000

Mortality rate due to chronic respiratory diseases, total population

Mortality rate due to all unintentional injuries, total population 32.0 per 100 000 CVS (2010

(
(
CVS (2010
(
(

Mortality rate due to homicides, total population 1.5 per 100 000 CVS (2010

11.6 per 100 000 CVS (2010

Mortality rate due to suicide, total population

All-cause mortality rate ratios among people with and without diabetes, population aged 20+ years

Premature mortality | Potential years of life lost due to cancer 1480.6 per 100 000 CVS (2010

(
Potential years of life lost due to cardiovascular diseases 733.1 per 100 000 CVS (2010,
118.8 per 100 000 CVS (2010
314.8 per 100 000 (
(

11.0%

Potential years of life lost due to chronic respiratory diseases

CVS (2010,
CVS (2010,

Potential years of life lost due to suicide

)
)
)
)
)
)
2.0 rate ratio CCDSS (2011/12)
)
)
)
)
)

Probability of dying (%) between ages 30 and 69 years from major chronic diseases (CVD, cancer,
chronic respiratory disease, diabetes)

Probability of dying (%) between ages 30 and 69 years from cardiovascular disease 3.4% CVS (2010)
Probability of dying (%) between ages 30 and 69 years from cancer 6.9% CVS (2010)
Probability of dying (%) between ages 30 and 69 years from chronic respiratory diseases 0.7% CVS (2010)
Probability of dying (%) between ages 30 and 69 years from diabetes 0.5% CVS (2010)

Abbreviations: CCDSS, Canadian Chronic Disease Surveillance System; CCHS, Canadian Community Health Survey; CCR, Canadian Cancer Registry; CHMS, Canadian Health
Measures Survey; CIS, Canadian Income Survey; CTADS, Canadian Tobacco, Alcohol and Drugs Survey; CVS, Canadian Vitals Statistics; LFS, Labour Force Survey; HDL-C,
high-density lipoprotein cholesterol; HMBD, Hospital Morbidity Database; MH, Mental Health; TC, total cholesterol.

Notes: Rates from CCDSS data do not include Alberta. Rates from CVS data do not include Quebec.

Al rates are crude unless otherwise stated.

5This indicator captures people found to have elevated levels of the condition when assessed at a single clinical visit regardless of diagnosis status (i.e. those previously
diagnosed and well controlled are not captured).

The ten chronic diseases included are heart disease, stroke, cancer, asthma, chronic obstructive pulmonary disease, diabetes, arthritis, Alzheimer’s or other dementia, mood
disorder (depression), and anxiety.

9The four main groups of chronic diseases include cancer, diabetes, cardiovascular disease (heart disease and/or stroke), chronic respiratory diseases (asthma and/or chronic
obstructive pulmonary disease).

°CCHS 2014 data exist for this indicator and are available for use when disaggregating by demographic and social markers.

fRates are age-standardized to the 1991 Canadian population.

Correspondence: Marisol T. Betancourt, Surveillance and Epidemiology Division, Centre for Chronic Disease Prevention, Public Health Agency of Canada, 785 Carling
Avenue, Ottawa, ON K1A OK9; Tel: 613-291-6947; Email: Infobase@phac-aspc.gc.ca

Suggested Citation: Centre for Chronic Disease Prevention, Public Health Agency of Canada. Chronic Disease and Injury Indicator Framework: Quick Stats, 2015 Edition.
Ottawa (ON): Public Health Agency of Canada; 2015.

Visit the Chronic Disease and Injury Indicator Framework's online tool to view additional data breakdowns: http://infobase.phac-aspc.gc.ca/cdiif
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CDPAC 2016 Conference

"Integrated Chronic Disease Prevention: The Value Proposition"
February 23-25 « Hilton Toronto Downtown ¢ Toronto, ON

The Chronic Disease Prevention Alliance of Canada's 6th Pan-Canadian Conference focuses on the
health, economic, and social value created through integrated chronic disease prevention. The CDPAC
conference is the flagship bi-annual event of CDPAC, and is an integrated learning experience featuring
keynotes, workshops, presentations and exhibits that bring healthy living and chronic disease
prevention evidence to life. CDPAC 2016 aims to equip delegates with knowledge, skills and tools to
integrate these learnings into practice.

Register before the early-bird deadline December 18th and save!

#CDPAC2016
www.cdpac.ca
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Other PHAC publications

Researchers from the Public Health Agency of Canada also contribute to work published in other journals. Look for the following
articles published in 2014 and 2015:

Chalmers BE, Dzakpasu S. Interventions in labour and birth and satisfaction with care: the Canadian Maternity Experiences Survey
Findings. J Reprod Infant Psychol. 2015;33(4):374-87.

Deb-Rinker P, Leén JA, Gilbert NL, Rouleau J, et al. Differences in perinatal and infant mortality in high-income countries: artifacts of
birth registration or evidence of true differences? BMC Pediatr. 2015;15(1).

Fu TS, Jing R, McFaull SR, Cusimano MD. Recent trends in hospitalization and in-hospital mortality associated with traumatic brain
injury in Canada: a nationwide, population-based study. J Trauma Acute Care Surg. 2015;79(3):449-55.

Lyons J, Pressey T, Bartholomew S, Liu S, Liston RM, Joseph KS. In reply: Delivery of breech presentation at term gestation, Canada,
2003 to 2011. Obstet Gynecol. 2015;126(3):673-4.

Tonmyr L, Martin WK. How has child maltreatment surveillance data been used in Canada? Health Res Policy Syst. 2014;12(1).
Vos T, Barber RM, Bell B, [...] Badawi A, et al. Global, regional, and national incidence, prevalence, and years lived with disability for

301 acute and chronic diseases and injuries in 188 countries, 1990-2013: a systematic analysis for the Global Burden of Disease Study
2013. Lancet. 2015;386(9995):743-800.
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