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Abstract

Purpose: To determine the percentage of Canadian youth meeting screen-time guidelines 
and to identify characteristics associated with different screen-time behaviours.

Methods: Using nationally representative data collected from the 2008/2009 Youth Smoking 
Survey (YSS), we analyzed three screen-time behaviours, cigarette smoking, weekly spending  
money, self esteem, region and grade by sex, and conducted four logistic regression models  
to examine factors associated with more than 2 hours a day of sedentary screen time.

Results: Of 51 922 Canadian youth in grades 6 to 12, 50.9% spent more than 2 hours per day 
in screen-based behaviours. The average daily screen time was 7.8 (± 2.3) hours. Males  
and current smokers were more likely to report over 2 hours per day watching TV and videos  
or playing video games, whereas students in higher grades and those with weekly spending  
money were more likely to report playing or surfing on a computer. Youth with higher 
self-esteem were less likely to report spending over 2 hours per day in each of the three 
screen-time behaviours examined. 

Conclusion: Developing a better understanding of the factors associated with more hours 
of screen time is required to develop and target interventions that reduce screen-time 
behaviours.

Introduction

Screen-based sedentary behaviours likely 
have a negative impact on many different  
aspects of youth health and development.1-2 
For instance, the increasing trend in youth 
obesity in North America coincides with an  
increasing prevalence of youth reporting  
over 3 hours of screen time per day.3 The 
American Academy of Pediatrics4 has devel-
oped guidelines that recommend limiting 
children’s total entertainment screen time 
to no more than 1 to 2 hours of quality 

programming per day. Considering that 
few Canadian youth currently meet these 
recommendations,5-6 activities designed to 
reduce sedentary screen time among youth 
should be a public health priority. 

A substantial body of research has exam-
ined characteristics associated with watch-
ing  television (TV).3,6-8 More recently, other  
types of sedentary screen-time behaviours 
have also garnered attention, for example, 
playing video games and using comput-
ers.5,6,8 It seems that youth are more likely 

to spend time in these types of screen-based 
behaviours if they are male,5,6,9-11 older,5,9,11 
from a low income family9 or if they engage  
in risk behaviours such as smoking.12 Given  
that this is also a developmental period when 
youth’s self-esteem is associated with the 
likelihood of their engaging in health-promo- 
ting or inhibiting behaviours,13 it is impor-
tant to determine if screen time is associated  
with self-esteem. Considering that excessive 
screen time is associated with an increased 
risk of obesity1,3 and engaging in other risk  
behaviours,5 a better understanding of differ-
ent screen-time behaviours would provide 
valuable insight for targeting or tailoring 
interventions to prevent or reduce screen 
time among youth populations. 

The purpose of our study was to determine 
the percentage of Canadian youth who  
exceed the recommended screen time guide-
line and to identify characteristics associ-
ated with different screen-time behaviours.

Methods

Our study used nationally representative data  
collected from 51 922 students in grades 6 to 
12 as part of the 2008/2009 Canadian Youth 
Smoking Survey (YSS).14 In brief, the target 
population for this study consisted of all 
young Canadian residents in grades 6 to 12  
attending public and private secondary 
schools in 10 Canadian provinces. The YSS 
was administered to students during class 
time, and participants were not compensated.  
To reduce demands on schools and to incr-
ease student participation rates, the YSS used 
active information with passive consent. 

S. T. Leatherdale, PhD (1); R. Ahmed, PhD (1,2)

Keywords: sedentary behaviour, youth/child, screen time, Youth Smoking Survey, tobacco,  
Keywords: surveillance, self esteem
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The YSS asked respondents to report the 
average number of hours per day that they 
spent (a) watching TV or videos,* (b) playing  
video games and (c) playing games or  
surfing the Internet on a computer. Respon-
dents could choose from “none,” “less than 
1 hour a day,” “1 to 2 hours a day,” “more 
than 2 hours a day but less than 5 hours 
a day,” or “5 or more hours a day” for 
each behaviour. Consistent with existing 
research8,15 and guidelines,4 we grouped 
responses for each construct into two cat-
egories (≤ 2 hours/day, > 2 hours/day) for 
each individual activity and for the total 
screen time. We calculated a conservative 
estimate of the mean screen time per day 
based on the lowest value of each response 
category reported. The YSS also collected  
information on demographics, cigarette smo-
king behaviour, weekly spending money 
and self-esteem. Specific details on these 
measures are available elsewhere.† 

We examined descriptive analyses of our 
three sedentary behaviour constructs as  
well as cigarette smoking behaviour, weekly 
spending money, self-esteem, region and 
grade by sex. We then conducted four logistic 
regression models to examine factors asso-
ciated with watching TV or videos, playing 
video games, and playing or surfing on a  
computer for more than 2 hours a day per  
each behaviour as well as total screen time  
for more than 2 hours a day. Survey weights  
for descriptive statistics were used to adjust  
for differential response rates across regions 
or groups; the statistical package SAS ver-
sion 8.02 was used for all analyses.16 

Results

Respondent characteristics

The study sample was 48.7% male and 
51.3% female, representing 1 388 139 
boys and 1 460 341 girls. Among students 
in grades 6 to 12, 30.2% (n = 836 518) 
rep-orted watching over 2 hours of TV 
or videos per day (mean 3.0 ± 0.9 h/d); 

* Video time refers to TV series or movies watched at 
home, on video tape, DVD or Blu-ray. In our pre-
liminary research validating the comprehension of 
these measures with youth populations, the youth 
we sampled interpreted the term “video” to refer to 
any type of movie or TV series watched at home.

† www.yss.uwaterloo.ca

13.7% (n  =  372 132) reported playing 
video games  for over 2 hours per day (mean 
2.1 ± 1.1 h/d) and 29.9% (n  =  814 116) 
reported playing or surfing on a computer for 

over 2 hours per day (mean 2.9 ± 1.1 h/d). 
Overall, 50.9% (n = 1 439 311) of Canadian 
youth spent over 2 hours per day  on total 
screen time (Table 1).

Table 1 
Descriptive statistics for youth in the Youth Smoking Survey by sex, 2008/2009, Canada

Youth

Male 
(n = 1 388 139) 

%a

Female 
(n = 1 460 341) 

%a

Total 
(n = 2 848 480) 

%a

Grade

6 	 13.1 	 13.6 	 13.3

7 	 13.8 	 14.2 	 14.0

8 	 14.3 	 14.5 	 14.4

9 	 14.9 	 14.8 	 14.8

10 	 15.5 	 14.8 	 15.2

11 	 14.9 	 14.7 	 14.8

12 	 13.5 	 13.4 	 13.5

Smoking status

Never smoker 	 90.1 	 92.5 	 91.3

Current smoker 	 8.9 	 6.4 	 7.7

Former smoker 	 1.0 	 1.1 	 1.0

Weekly spending money, $

0 	 21.9 	 19.0 	 20.5

1–20 	 38.4 	 41.4 	 39.8

21–100 	 24.1 	 27.1 	 25.6

> 100 	 15.6 	 12.5 	 14.1

Self-esteem (derived score from 0 to 12)

0–4 	 1.8 	 3.3 	 2.6

5–8 	 23.3 	 38.4 	 30.6

9 	 16.2 	 17.2 	 16.7

10 	 20.6 	 16.4 	 18.6

11 	 22.5 	 15.3 	 19.0

12 	 15.6 	 9.4 	 12.5

Region

Atlantic Canadab 	 6.7 	 7.2 	 6.9

Quebec 	 19.3 	 19.4 	 19.4

Ontario 	 41.4 	 40.5 	 40.9

Prairiesc 	 18.8 	 19.0 	 18.9

British Columbia 	 13.8 	 13.9 	 13.9

Screen-time behaviour (average h/d)

Watching TV or videosd ≤ 2 	 68.8 	 70.8 	 69.8

> 2 	 31.2 	 29.2 	 30.2

Playing video games ≤ 2 	 76.6 	 96.6 	 86.3

> 2 	 23.4 	 3.4 	 13.7

Playing/surfing on a computer ≤ 2 	 71.7 	 68.3 	 70.1

> 2 	 28.3 	 31.4 	 29.9

Total screen time (all behaviours) ≤ 2 	 46.4 	 52.0 	 49.1

> 2 	 53.6 	 48.0 	 50.9

Abbreviations: CI, confidence interval; d, day; h, hour; n, sample size.
a	 Weighted population estimate.
b	 New Brunswick, Nova Scotia, Prince Edward Island, Newfoundland and Labrador.
c	 Alberta, Saskatchewan, Manitoba.
d	 “Videos” refers to TV series or movies watched at home, on video tape, DVD or Blu-ray.
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Table 2 
Logistic regression analyses examining characteristics associated with screen-time behaviours among youth (grades 6 to 12) in the Youth 

Smoking Survey, 2008/2009, Canada

Characteristic Screen-time behaviour, adjusted ORa (95% CI)  
(n = 51 922)

Watching TV or videosb 
> 2h/d vs. ≤ 2 h/dc

Playing video games 
> 2h/d vs. ≤ 2 h/dd

Playing/surfing on a computer 
> 2h/d vs. ≤ 2 h/de

Total screen time 
> 2h/d vs. ≤ 2 h/df

Sex
Female 
Male

 
1.00 
1.16 (1.12–1.22)***

 
	 1.00 
10.18 (9.41–11.01)***

 
1.00 
1.00 (0.97–1.04)

 
1.00 
1.46 (1.41–1.52)

Grade
6 
7 
8 
9 
10 
11 
12

 
1.00 
1.01 (0.94–1.09) 
0.99 (0.91–1.07) 
0.83 (0.77–0.90)*** 
0.82 (0.76–0.89)*** 
0.65 (0.59–0.70)*** 
0.71 (0.65–0.77)***

 
	 1.00 
	 1.14 (1.02–1.28)* 
	 1.47 (1.32–1.63)*** 
	 1.20 (1.07–1.34)** 
	 0.99 (0.89–1.11) 
	 0.88 (0.78–0.99)* 
	 0.59 (0.52–0.68)***

 
1.00 
1.38 (1.26–1.51)*** 
1.88 (1.73–2.05)*** 
1.94 (1.78–2.11)*** 
1.86 (1.71–2.03)*** 
1.77 (1.62–1.94)*** 
1.80 (1.64–1.98)***

 
1.00 
1.16 (1.08–1.25)*** 
1.46 (1.36–1.57)*** 
1.32 (1.22–1.42)*** 
1.18 (1.09–1.27)*** 
1.10 (1.02–1.19)* 
1.09 (1.01–1.18)*

Smoking status
Never smoker 
Current smoker 
Former smoker

 
1.00 
1.15 (1.06–1.24)*** 
1.27 (1.01–1.58)*

 
1.00 
1.23 (1.10–1.37)*** 
1.26 (0.92–1.72)

 
1.00 
1.00 (0.92–1.09) 
0.61 (0.47–0.78)***

 
1.00 
0.99 (0.92–1.07) 
0.89 (0.72–1.09)

Weekly spending money, $
0 
1–20 
21–100 
> 100

 
1.00 
0.88 (0.84–0.93)*** 
0.89 (0.84–0.93)*** 
0.81 (0.75–0.88)***

 
1.00 
0.86 (0.80–0.93)*** 
0.81 (0.74–0.88)*** 
0.98 (0.88–1.09)

 
1.00 
1.06 (1.00–1.12)* 
1.14 (1.07–1.22)*** 
0.99 (0.91–1.07)

 
1.00 
0.95 (0.90–0.99)* 
0.97 (0.91–1.02) 
0.80 (0.74–0.86)***

Self-esteem, each 1 unit increase 0.91 (0.90–0.92)*** 0.88 (0.87–0.90)*** 0.85 (0.84–0.86)*** 0.85 (0.84–0.86)***

Abbreviations: CI, confidence interval; d, day; h, hour; n, sample size; OR, odds ratio.
a	 Odds ratios controlling for region and adlusted for all other variables in the table.
b	 “Videos” refers to TV series or movies watched at home, on video tape, DVD or Blu-ray.
c 	 1 is the equivalent of > 2 hours watching TV or videos per day (n = 12 671), 0 is the equivalent of ≤ 2 hours watching TV or videos per day (n = 30 838).
d	 1 is the equivalent of > 2 hours playing video games per day (n = 5818), 0 is the equivalent of ≤ 2 hours playing video games per day (n = 36 724).
e	 1 is the equivalent of > 2 hours playing/surfing on a computer per day (n = 12 375), 0 is the equivalent of ≤ 2 hours playing/surfing on a computer per day (n = 30 298).
f	 1 is the equivalent of > 2 hours total screen time per day (n = 22 123), 0 is the equivalent of ≤ 2 hours total screen time per day (n = 22 415).
*	 p < .05  ** p < .01  *** p < .001

Figure 1 
Prevalence of sedentary behaviours by region, Canada, 2008/2009
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Boys were more likely than girls to report 
spending over 2 hours per day watching TV 
or videos (c2 = 23.3; df = 1; p < .001) and 
playing video games (c2 = 4164.0; df = 1; 
p < .001), whereas girls were more likely 
than boys to report spending over 2 hours 
per day playing or surfing on a computer  
(c2 = 66.2; df = 1; p <.001). Boys were also  
more likely than girls to spend over 2 hours 
per day in total screen time (c2 =  158.6; 
df = 1; p < .001). Overall, students spent an  
average of 7.8 (± 2.3) hours per day in these  
three sedentary activities (boys 8.3 ± 2.5 
h/d; girls 7.3 ± 2.1 h/d). 

The prevalence of sedentary behaviours across  
regions varied substantially (see Figure 1). 
For instance, the prevalence of students rep- 
orting watching over 2 hours of TV or 
videos per day or playing or surfing on a 
computer was substantially lower in the 
Prairies and British Columbia than in the rest 
of Canada. Conversely, the prevalence of 
students reporting watching over 2 hours 
of total screen time per day was highest in 
Quebec and Ontario.

Watching TV or videos. Compared to never  
smokers, both current smokers and former 
smokers were more likely to report watching 
TV or videos (movies on video tape, DVD or 
Blu-ray) for over 2 hours per day (Table 2). 
Conversely, relative to students in grade 6,  
students in grades 9, 10, 11 or 12 were less 
likely to report watching TV or videos for 
over 2 hours per day. Compared to students 
with no weekly spending money, the odds 
of reporting watching over 2 hours of TV or 
videos per day decreased among students 
with weekly spending money. Students with  
lower self-esteem were more likely to report 
watching over 2 hours per day of TV or vid-
eos than students with higher self-esteem 
(Figure 2).

Playing video games. Compared to stu-
dents in grade 6, students in grades 7, 8 
and 9 were more likely to report playing 
video games for over 2 hours per day, and 
students in grades 11 and 12 were less 
likely to report playing video games for 
over 2 hours per day. Compared to stu-
dents with no weekly spending money, 
the odds of reporting over 2 hours of video 
games per day decreased among students 
with $1 to $100 weekly spending money. 

Current smokers were more likely than 
never smokers to report playing video 
games for over 2 hours per day. Students 
with lower self-esteem were more likely 
to report playing video games for over 2 
hours per day than students with higher 
self-esteem (Figure 2). 

Playing or surfing the Internet on a com-
puter. Compared to students in grade 6, 
students in higher grades were more likely 
to report playing or surfing on a computer 
for over 2 hours per day. Compared to stu-
dents with no weekly spending money, the  
odds of reporting playing or surfing on a  
computer for over 2 hours per day 
increased among those with $1 to $100 
weekly spen-ding money. Compared to 
never smokers, former smokers were less 
likely to report playing or surfing on a com-
puter for over 2 hours per day. Students 
with lower self-esteem were more likely 
to report playing or surfing on a computer 
for over 2 hours per day than students with 
higher self-esteem (Figure 2). 

Total screen time. Relative to students in  
grade 6, students in higher grades were more 
likely to report over 2 hours of total screen  
time per day. Compared to students with no  
weekly spending money, the odds of report-
ing over 2 hours per day of total screen time  
decreased among students with over $100 
weekly spending money. Smoking status was  
not significantly associated with total screen 
time. Students with lower self-esteem were 
more likely to report over 2 hours per day of 
total screen time than students with higher 
self-esteem (Figure 2).

Discussion

Developing a better understanding of screen-
time behaviours and the factors associated 
with them can be used to inform the devel-
opment of prevention programming among 
youth populations. This study showed that 
grade 6 to 12 students in our nationally 
representative sample are very involved 
in screen-time behaviours; these data also 
support the recommendation that inter-
vention efforts to reduce screen time must 
begin prior to adolescence.17 Given that our  

Figure 2 
Model-based odds ratios for spending more than 2 hours per day watching TV,  

playing video games, or playing/surfing on a computer as a function of self-esteem  
among students in grades 6 to 12, Canada, 2008/2009
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sample demographics are consistent with  
other North American youth populations,18,19 
these findings are fairly representative within  
that context. 

Our study showed that the majority—over 
1.4 million—of Canadian youth in grades 
6 to 12 exceeded the recommended guide-
lines of less than 2 hours of screen time 
per day.4 Even when using a conservative 
estimate of average screen time, the youth 
in our sample exceeded existing guidelines  
by over 5 hours per day; the daily average  
time for each individual screen-based behav- 
iour also exceeded recommendations for 
total screen time. A substantial number of 
youth exceeded the guideline recommen-
dations based on their daily time spent in 
a single screen-time behaviour, consistent  
with previously published Canadian data 
from 2001/2002.6 This suggests that there is  
substantial room for decreasing screen time  
by at least 90 minutes per day as recom-
mended by Canada’s Physical Activity 
Guides for Children and Youth.20 However, 
considering that screen time is a behaviour 
distinct from a lack of physical activity15,21,22 
and that many youth with high levels of 
screen time are also highly active,21 those 
behaviour-specific interventions that are 
designed to reduce screen time by promot-
ing physical activity may be inadequate. 

Consistent with earlier research,5,6,9-11 males  
were more likely to report more screen time  
than females. However, in our study this 
was not consistent across the three screen-
based behaviours. Although boys were more  
likely to watch TV or videos and play video 
games for over 2 hours per day in the pre-
dictive models, the sex of the respondent 
was not significantly associated with time 
spent surfing or playing on a computer. 
Similarly, although earlier research sug-
gested that older students are more likely 
to report more screen time than younger 
students,9 we found that students in higher 
grades were more likely to play/surf on a 
computer for over 2 hours per day but less 
likely to watch TV or videos or play video 
games for over 2 hours per day compared 
to grade 6 students. These findings suggest 
that further research is required to evaluate  
the impact of sex- or grade-specific interven-
tions to reduce screen time among youth. 

To the best of our knowledge, this is the 
first study to identify a significant associa-
tion between self-esteem and screen-time 
behaviour, contradicting previous research 
that suggested self-esteem was not asso-
ciated with sedentary behaviour.11 Since 
youth who are involved in sports and clubs 
after school have higher self-esteem than 
those who are not engaged in such activi-
ties,13 and rates of screen-time behaviours 
are highest after school,23 interventions 
should be designed to engage students in 
extracurricular activities that could reduce 
their screen time after school and improve 
their self-esteem. If effective, such inter-
ventions could be very important as low 
self-esteem and screen time have both 
been linked to numerous negative health 
outcomes among youth, such as smoking 
and other substance abuse.12,13 

Earlier research suggested that youth with 
lower income parents are more likely to 
report more than 2 hours of screen time per 
day than youth with higher income par-
ents.9 We found that the disposable income 
of students is associated with time spent in 
all three screen-based behaviours, but the  
direction of the association is not the same 
across all behaviours. This suggests that a  
tailored approach to reducing screen time  
may be required for youth populations  
based on their disposable income. Consistent 
with previous research,12 we also found that 
current smokers tended to spend more time 
watching TV and videos and playing video 
games. It would be useful to evaluate the 
impact of reducing sedentariness on the 
smoking behaviour of this sub-population 
of at-risk youth.

Limitations

This study had several limitations. Since 
no data on physical activity or obesity exist 
among the YSS measurement tools, we were 
unable to examine the association between 
screen time and these correlates. The meas-
ure used for sedentary behaviour in the 
2008/2009 YSS do not allow us to calculate 
respondents’ total sedentary time, or to 
determine the time spent in different seden-
tary behaviours on weekdays versus week-
ends. Although the 2008/2009 YSS collected 
a measure of time spent reading for fun, we 
did not include this in our research because 

education stakeholders consider reading for 
fun constructive due to its positive impact 
on educational performance rather than 
lacking a health benefit for youth. Further, 
causal relationships cannot be inferred from 
these cross-sectional data. Data were also 
based on self-reports so the validity of the 
responses may be questionable; however, 
honest reporting was encouraged by ensur-
ing confidentiality during data collection.

Conclusion

With the high prevalence of Canadian 
youth exceeding recommended guidelines 
for screen time, we need to improve our 
understanding of the reasons for these sed-
entary behaviours and their correlates. This 
may be especially pertinent if the rise in 
obesity among youth populations is in fact 
influenced by an overall decrease in energy 
expenditure due to increased sedentary 
behaviour. Considering that most nation-
ally representative surveillance data do not 
monitor different sedentary behaviours,24 
the insight gained from this study pro-
vides a better understanding of the preva-
lence of different screen-time behaviours 
among Canadian youth as well as insight 
for tailoring future screen-time reduction 
interventions. 
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Priority issues in occupational cancer research:  
Ontario stakeholder perspectives

Introduction 

The International Agency for Research on  
Cancer (IARC) has classified approximately 
60 workplace agents as definite or probable 
human carcinogens and listed more than 
100 as possible occupational carcinogens.1 
Based on initial estimates from the CAREX 
(CARcinogen EXposure) Canada project,2  
hundreds of thousands of Ontario workers are 
currently exposed to known and suspected 
carcinogens. This population continues to 
grow, so more will be potentially exposed. 

Although the precise number of occupa-
tional cancers in Canada is not known, 
between 4% and 10% of cancer deaths in 
developed countries may be due to pre-
ventable occupational exposures.3 

Despite remarkable success in identifying  
human carcinogens from occupational stud-
ies,1 efforts to identify and characterize  
potential carcinogens in the workplace have  
lessened in the past few decades.4,5,6 New 

research initiatives are needed to identify  
undetected carcinogens and better char-
acterize suspected ones, determine which 
workplaces are affected, estimate the num-
ber of workers exposed to these agents and 
which cancers they cause, and develop and  
evaluate prevention efforts.3,6

The Occupational Cancer Research Centre 
(OCRC) was launched in early 2009 to 
address these needs in Ontario. The Centre 
is devoted to identifying carcinogens and 
preventing and ultimately eliminating expo- 
sures to them in the workplace by conduct-
ing surveillance and etiological and inter-
vention research and promoting knowledge 
transfer. The OCRC is funded by Cancer Care 
Ontario (CCO), Ontario’s cancer agency; 
the Ontario division of the Canadian Cancer  
Society (CCS), a non-profit organization; and  
the Workplace Safety and Insurance Board 
(WSIB), Ontario workers’ compensation 
board. The Centre was developed in collab-
oration with United Steelworkers, a work-
ers’ union. WSIB also provides funding for 
several other research centres focused on 
other areas of occupational health including  
the Institute for Work and Health (IWH), the  
Centre for Research Expertise in Occupational 
Disease (CREOD) and the Centre of Research  
Expertise for the Prevention of Musculo-
skeletal Disorders (CRE-MSD). 

An extensive and varied stakeholder com-
munity also supports the OCRC: academics 
and researchers, labour unions and work-
ers, employers, health care practitioners, 
policy makers and advocates, health and 
safety specialists and industrial hygienists, 
and members of the public with a general 
interest in occupational health.

This article has been peer reviewed.

Abstract

Introduction: Workers are potentially exposed to known and suspected carcinogens in 
the workplace, many of which have not been fully evaluated. Despite persistent need, 
research on occupational cancer appears to have declined in recent decades. The formation  
of the Occupational Cancer Research Centre (OCRC) is an effort to counter this downward 
trend in Ontario. The OCRC conducted a survey of the broad stakeholder community to 
learn about priority issues on occupational cancer research. 

Methods: The OCRC received 177 responses to its survey from academic, health care, 
policy, industry, and labour-affiliated stakeholders. Responses were analyzed based on 
workplace exposures, at-risk occupations and cancers by organ system, stratified by 
respondents’ occupational role. 

Discussion: Priority issues identified included workplace exposures such as chemicals, 
respirable dusts and fibres (e.g. asbestos), radiation (e.g. electromagnetic fields), pesticides, 
and shift work; and occupations such as miners, construction workers, and health care 
workers. Insufficient funding and a lack of exposure data were identified as the central 
barriers to conducting occupational cancer research.

Conclusion: The results of this survey underscore the great need for occupational  
cancer research in Ontario and beyond. They will be very useful as the OCRC develops 
its research agenda. 
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Research organizations traditionally employ  
a variety of strategies to determine priorities  
in occupational health research, including 
reviews of published literature, standard 
expert consultation, and, commonly, rating 
systems used to reach consensus on priority 
topics among experts.7,8,9,10 Since the OCRC 
was created, in part, to respond to the needs  
of the broad stakeholder community, we  
consider it important for input during the  
development of a research strategy. As a  
result, one of the Centre’s first undertakings  
was to consult with stakeholders interested 
in the prevention of occupational cancer; 
our aim was to understand their views of 
priorities for occupational cancer research 
in Ontario and to use this information, along 
with known gaps in our understanding of  
the carcinogenic process, to formulate a com- 
prehensive research agenda for the OCRC.

The OCRC stakeholder consultation consisted 
of an online survey of the stakeholder com-
munity in Ontario, as well as those living 
or working elsewhere who have a connec-
tion to the Ontario community, and targeted 
follow-up interviews with a small sample 
of survey respondents to provide additional 
input. The results of the online survey are 
the focus of this paper.

Methods

Survey

The OCRC informed individuals with an 
interest in occupational cancer research in  
Ontario of the survey. The survey included a  
series of open-ended questions on respond-
ents’ views of priority issues in occupational  
cancer research, perceived barriers to occu-
pational cancer research and the potential  
solutions to these barriers, types of research 
currently being conducted, and ways in 
which stakeholders would like to engage 
with the Centre.* Information on the geo-
graphical location, occupational role and 
workplace affiliation of respondents was also 
collected through multiple-choice questions.

The survey protocol and questionnaire were  
developed in conjunction with the OCRC 
Steering Committee and Scientific Advisory 
Committee. The Office of Research Ethics at  

*	 The survey questionnaire is available upon request.

the University of Toronto determined that 
the project was exempt from ethics review. 

Method of implementation

The online survey, created using Survey- 
Monkey, was available for completion from  
June 6 to July 25, 2009. A paper copy was  
also available on request at the same time. 
The survey was publicized through a distri- 
bution list created by the Centre that included 
established partners from our funders and  
partners, academia, industry, labour unions,  
worker organizations, health care institutions 
and government organizations. To ensure that  
the distribution list included active research-
ers in the field, the Centre performed a scan 
of research on occupational cancer funded 
by seven relevant Canadian funding agencies  
between 2004 and 2009. Because the Centre  
wanted the survey to be distributed as widely 
as possible, stakeholders who received the 
survey were encouraged to forward the sur-
vey link to others in their network. For this 
reason, it is unclear how many individuals 
were invited to participate.

Analysis

With the guidance of the interim director, 
two research associates grouped responses 
to open-ended questions by theme before  
tabulating frequencies. We grouped exposures  
based on the listing in Siemiatycki et al.,1  
occupations according to the 2000 Standard 
Occupational Classification,11 and cancers 
by organ system. We calculated frequencies  
using the statistical package SAS version 9.2 
(SAS Institute Inc.)

For comparison, we also stratified responses  
by respondents’ occupational role. To do this,  
we classified respondents who selected more  
than one role into the group that was first in  
the following pre-determined order: worker, 
researcher/scientist, health and safety spe-
cialist and industrial hygienist, health care 
practitioner, and interested citizen/advo-
cate. We did not include respondents who 
did not indicate their occupational role 
(n = 17) or did not fit within these groups 
(n = 20) in the stratified analyses. 

Results

Of the 192 survey responses received, we 
excluded 15 because values were missing on  

a large number of variables, leaving 177  
surveys for analysis. Most respondents 
(52%) were directed to the survey link 
by an email from the OCRC staff. Another 
large group (24%) learned about it from 
a colleague or co-worker. One respondent 
found the survey link on the OCRC web-
site independently. The remainder (24%) 
received the link from other groups, organi-
zations or industries.

Table 1 
Characteristics of OCRC  

stakeholder survey respondents  
(N = 177)

Characteristic Number, 
n

Percent of 
respondents, 

%

Geographic locationa

Canada
Ontario 	 127 	 71.8
British Columbia 	 4 	 2.3
Alberta 	 3 	 1.7
Manitoba 	 3 	 1.7
Nova Scotia 	 3 	 1.7
Quebec 	 2 	 1.1
New Brunswick 	 1 	 0.6
Newfoundland  
and Labrador

	 1 	 0.6

International 	 8 	 4.5
Unspecified 	 25 	 14.1

Occupational roleb

Researcher/scientist 	 52 	 29.4
Health and  
safety specialist

	 47 	 26.6

Industrial hygienist 	 25 	 14.1
Interested citizen/ 
advocate

	 21 	 11.9

Health practitioner 	 14 	 7.9
Policy analyst 	 13 	 7.3
Knowledge  
translation specialist

	 12 	 6.8

Worker 	 12 	 6.8
Employer 	 5 	 2.8

Occupational affiliationb

Academic institution 	 45 	 25.4
Government 	 24 	 13.6
Labour union 	 23 	 13.0

Non-governmental 
organization

	 21 	 11.9

Industry 	 18 	 10.2
Health and safety 
organization

	 15 	 8.5

Health care organization 	 14 	 7.9
Unaffiliated 	 6 	 3.4

a	 Percentages may not add up to 100 due to rounding.
b	 Respondents were able to select more than one  
	 occupational role and more than one occupational 
	 affiliation.
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Table 2 
Priority research issues identified by survey respondents by exposure category,  

occupation group and cancer site

Characteristic Numbera, 
n

Exposure category Commonly listed exposuresb

Chemicals 30 —
Respirable dusts and fibres 27 Asbestos, fiberglass, silica
Radiation 24 Electromagnetic fields, nuclear, cell phone,  

computer, sun
Shift work 16 —
Pesticides 15 —
Nanomaterials 14 —
Exhaust 14 Diesel, gas
Metals and metal compounds 13 —
Work environment 12 Indoor air, environmental tobacco smoke
Solvents 9 Solvents, benzene
Wood, fossil fuels and oils 7 —
Pharmaceuticals 4 Antineoplastic drugs
Plastic and rubber 4 —
Food preparation exposures 2 —

Major occupation group Commonly listed exposuresb

Construction and extraction 25 Mining, construction worker, painter
Health care 20 Health care worker, carer
Production 14 Welder, nuclear technician

Protective services 10 Firefighter

Farming, fishing, forestry 9 Farmer, agricultural worker
Installation, maintenance, repair 5 Mechanic
Building and grounds cleaning 4 Landscaper

Transportation 3 —

Computer and mathematics 2 —
Food preparation and serving 2 Restaurant worker
Business and financial 1 —
Personal care and service 1 —

Cancer site Sub-types

Breast 17 —
Respiratory 14 Lung, laryngeal, lung adenocarcinoma, nasal
Hematopoietic 10 NHL, lymphoma, AML, cutaneous lymphoma,  

leukemia, multiple myeloma
Genital 9 Prostate, ovarian, testicular
Digestive 5 Colon, esophageal, liver, pancreatic
Brain 4 —
Skin 3 —
Mesothelioma 2 —
Urinary 2 Bladder
Childhood 2 Childhood cancers, neuroblastoma
Other 2 Sarcoma, thyroid

a	 Number of respondents that identified each exposure, occupation or cancer group.
b	 Listed by two or more respondents.

Respondent characteristics

The majority of respondents (72%) came 
from Ontario, nearly 10% came from other 
provinces in Canada, including British 
Columbia, Alberta, Manitoba, Nova Scotia, 
Quebec, New Brunswick and Newfoundland 
and Labrador, and about 5% came from 
other countries. Though the largest propor-
tion of respondents identified themselves 
as either researchers and scientists from  
academic institutions or else health and 
safety specialists, there were a variety of 
occupational roles and affiliations among 
them (Table 1).

Priority issues in occupational  
cancer research

Exposures. We identified nearly 100 work-
place exposures of interest at various levels  
of specificity (summarized in Table 2). These  
included a mix of well-established carcino- 
gens, such as asbestos and benzene, and 
emergent issues, such as shift work and  
nano-technology. Several exposures iden-
tified by respondents have not been fully 
evaluated in relation to cancer, and for some 
a causal link may be unlikely. 

Responses stratified by respondents’ occu- 
pational role showed a similar concern for  
several broad types of exposures. All groups 
identified fuels and engine exhausts, con-
taminated air and water, and asbestos; all  
groups, except health practitioners, identi-
fied chemicals (in general); only researchers 
and health and safety specialists identified 
nanoparticles, but nevertheless listed these 
frequently; and all groups, except workers 
and interested citizens, frequently listed 
shift work.

Occupations. Many respondents proposed 
occupations as a research subject in relation  
to cancer risk, and listed 45, both broad and  
specific (summarized in Table 2). Respon-
dents also mentioned several occupations 
in conjunction with specific exposures or 
cancers: landscapers, agricultural workers, 
and farmers in relation to pesticide expo-
sure; miners in relation to either silica or 
uranium (radiation) and lung cancer; and 
health care workers in association with 
shift work. When stratified by occupational 
role, most groups agreed on several occu-
pations of interest including miners, health 
care workers and firefighters.

Cancers. A small portion of respondents 
identified specific cancers as priorities for  
occupational research, mentioning 27 at 
varying levels of specificity (Table 2). Breast 
cancer, identified by respondents from all  
occupational roles, was the most commonly 
listed. Otherwise, groups differed in the 
cancers they prioritized. Interested citizens 

identified several specific cancers not men-
tioned by other groups including cutaneous 
lymphoma, multiple myeloma and lung  
adenocarcinoma. Researchers and health and  
safety specialists were the only groups to  
mention mesothelioma, a cancer highly 
attributable to workplace asbestos expo-
sure. Lung cancer was commonly listed 
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in association with radon exposure and 
breast and prostate cancer were commonly 
listed in relationship to shift work, particu-
larly among health care workers.

Other priority research issues. Many respon- 
dents (32%) felt that the OCRC should 
develop specific resources for researchers 
and other stakeholders, including exposure 
databases, disease registries and geographic 
information system (GIS) maps. Others rec-
ommended focusing on prevention efforts 
(28%) or using specific methodologies or  
study designs (25%) including long-term 
cohorts, mixed-method studies and biomoni- 
toring. Several respondents (12%) commented  
on the need to evaluate interaction between 
two or more exposures, exposures and genes, 
or exposures and lifestyle factors such as  
diet, smoking and viral infections. All groups 
listed developing or improving prevention  
efforts among their highest priority issues,  
and all groups except health care practition-
ers identified specific research products 
that should be a priority. 

Barriers to conducting occupational  
cancer research in Ontario 

Stakeholders gave their opinions on some 
common barriers to conducting occupational 
cancer research in Ontario and suggested 
potential solutions to overcome these. All 
groups and stakeholders identified insuf-
ficient funding as the central barrier to 
conducting occupational cancer research. 
Another recurrent theme was a lack of data 
on exposures and outcomes, along with the  
difficulties associated with using the results  
from occupational cancer research in the 
workplace to reduce risk. Other cited barriers 
included a lack of awareness about occu-
pational cancer issues, employer/industry 
resistance, difficulties disentangling expo-
sure relationships, low public and political 
priority, lack of collaboration and small 
study populations.

The most commonly cited solution to these 
barriers was to have different groups from 
various geographic regions and disciplines 
collaborate—researchers with employers 
and workers, researchers with policy makers  
and labour unions, and stakeholders with  
researchers. Other popular solutions included 
increasing awareness of occupational carci- 

nogens, expanding training and education, 
and strengthening policies and regulations. 
Researchers and health care practitioners  
identified collaboration with different groups 
as the central solution, while health and 
safety specialists and interested citizens listed 
awareness and education as most important.  
Government prioritization topped the list for  
workers, a solution that was not commonly 
cited by any other group.

Discussion

The OCRC stakeholder consultation pro-
duced a long list of exposures, occupations, 
cancers and other issues that the commu-
nity considered a priority for occupational 
cancer research. The top priorities identi-
fied by respondents, namely chemicals and 
respirable dusts and fibres, are not unex-
pected as these are encountered in many 
workplaces. Other identified priorities 
included a mix of well-established carcino-
gens (asbestos and radiation), suspected 
but not proven carcinogens (pesticides and  
some solvents), current factors of interest  
(shift work) and emerging exposures whose  
effects are still largely unknown (nanoma- 
terials).

Many of the exposure priorities identified by 
OCRC stakeholders echo the research priori-
ties determined by the United States National 
Occupational Research Agenda (NORA), 
including the need to better characterize sus-
pected carcinogens (e.g. chemicals), identify 
emergent carcinogens (e.g. nanomaterials) 
and continue surveillance of known occupa-
tional carcinogens (e.g. asbestos).3 In addi-
tion, CAREX Canada identified many of the 
specific exposures listed by OCRC stakehold-
ers as among the most prevalent in Ontario, 
including shift work (745 000 to 1 051 000 
workers are exposed, depending on how it is 
defined), diesel exhaust (275 000 exposed), 
benzene (112  000 exposed) and asbestos 
(52 000 exposed).13 

When we stratified priorities by occupation- 
al role, respondents who identified them-
selves as workers or interested citizens 
tended to list well-established carcinogens, 
while researchers, industrial hygienists and 
health and safety specialists listed these as  
well as emergent topics. These differences 

may represent differences in access to infor- 
mation, but may also be due to the size of 
the sample or unequal participation across 
groups.

Occupations most commonly listed as pri-
orities for cancer research were a combina-
tion of jobs with well-established links with 
cancer, such as those in construction and 
extraction, as well as occupations in indus-
tries that have been more recently identi-
fied as of risk, such as health care work. 
Within the construction and extraction 
category, respondents listed occupations 
such as mining, construction and paint-
ing, some of which the IARC has classified 
as Group 1 (carcinogenic to humans).12 
Health care, which has not traditionally 
been considered a high-risk sector for 
cancer, was ranked as the second highest 
priority for occupational cancer research. 
This priority ranking is particularly inter-
esting in light of the increased attention to 
shift work and exposure to antineoplastic 
pharmaceuticals within the health care 
industry, both of which were specifically 
identified as a concern by respondents. 
Other occupations listed included a variety 
of industries such as production (welders 
and nuclear workers), farming, fishing, 
forestry, protective services (firefighters) 
and food preparation.

The most frequently listed cancers, i.e. breast 
and respiratory cancers, are also the ones 
that occur most commonly in the general 
population. Lung cancer has been strongly 
linked with many occupational exposures; 
however, the relationship between many 
workplace exposures and breast cancer is 
not well studied.1 Nevertheless, there is a 
growing concern regarding shift work and 
breast cancer.14 A number of prominent 
researchers increasingly recognize that 
occupational cancer in women should be 
explored in greater depth.15

Other issues identified by respondents as 
priorities for occupational cancer research 
point toward an interest in ensuring that 
research findings are used to improve 
workplace conditions. The need to encour-
age and facilitate additional research in 
this field through the creation of databases 
and registries is also apparent. Barriers and 
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solutions identified by respondents empha-
size the need to collaborate, build aware-
ness and use innovative methodologies 
to deal with small populations and low 
exposures.

The results of this consultation will be highly  
useful to the OCRC as it develops its research 
agenda, particularly given the Centre’s large  
community of funders, partners and stake- 
holders. Results have already been put to  
use to determine priority exposures 
and occupations for project develop-
ment and event planning. For exam-
ple, in April 2010, the Centre partnered 
with the Institute for Work and Health 
to present Health Effects of Shift  
Work, a symposium of international experts 
that discussed the scientific evidence for the  
impact of night work/rotating shift work on  
human health.

The results of this consultation also draw 
attention to the challenge of developing a  
research agenda in a field where the demand 
for information is great, but where there is  
variable commonality of interest across vari- 
ous stakeholder groups. They underscore the 
need for an increase in occupational cancer 
research in Ontario, as well as nationally and  
internationally; the need to evaluate cancer 
risks from the large number of suspected 
occupational carcinogens in the workplace 
that are of concern to workers and the  
occupational health community; and the 
need to move from research to action with 
greater speed.
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Abstract

Introduction: Participation rate is an important indicator for a screening program’s effec-
tiveness; however, the current approach to measuring participation rate in Canada is not 
comparable with other countries. The objective of this study is to review the measurement 
of screening mammography participation in Canada, make international comparisons, and 
propose alternative methods. 

Methods: Canadian breast cancer screening program data for women aged 50 to 69 years  
screened between 2004 and 2006 were extracted from the Canadian Breast Cancer Screening 
Database (CBCSD). The fee-for-services (FSS) mammography data (opportunistic screening  
mammography) were obtained from the provincial ministries of health. Both screening  
mammography program participation and utilization were examined over 24 and 30 months.

Results: Canada’s screening participation rate increases from 39.4% for a 24-month cut-off 
to 43.6% for a 30-month cut-off. The 24-month mammography utilization rate is 63.1% in 
Canada, and the 30-month utilization rate is 70.4%. 

Conclusion: Due to the differences in health service delivery among Canadian provinces, 
both programmatic participation and overall utilization of mammography at 24 months and 
30 months should be monitored. 

Introduction

Breast cancer is the second leading cause of  
death by cancer among Canadian women.1 
About 23 200 women were projected to be  
diagnosed with breast cancer in 2010, and 
5300 women to die from the disease.1 Scree- 
ning for breast cancer is widely viewed as a  
beneficial health intervention, especially for  
women aged 50 to 69 years. Randomized con- 
trolled trials and meta-analyses suggest that  
programmatic screening reduces mortality by 
between 25% and 30%;2-6 however, routine 

reporting has proven difficult. Reducing mor- 
tality in the population eligible for screening 
is directly related to the rate of participation.7 
As a result, using participation as an interim 
measure provides a more practical opportu-
nity for routine reporting by programs.

No standardized measure exists for partici-
pation in screening mammography. Defining 
screening participation rates outside of trial  
settings is complicated by the types of mam- 
mography service delivery, which can be both  
organized breast cancer screening programs 

and other healthcare facilities. Organized 
breast cancer screening programs identify 
and invite eligible women and provide a 
screening examination (typically a bilateral 
2-view screening mammogram on a biennial  
basis), follow-up of any abnormality, and  
recall after a normal or benign examination. 

How participation is calculated nationally 
and internationally varies substantially, as 
do recommended screening intervals and 
retention. This further complicates routine 
reporting. Despite this, most programs con- 
sistently report on program participation;  
they have adopted a target of 70% participa-
tion based on assumed mortality reduction.8

Because of the wide variation in reporting 
on participation in screening mammography 
and the interest in determining the most 
appropriate method of such reporting, the  
Canadian Partnership Against Cancer formed 
a working group to (1) review the rationale  
for the 70% participation rate target for wo- 
men aged 50 to 69 years and (2) propose 
alternative methods for calculating routine 
(biennial) mammography utilization that 
would more comprehensively reflect the way  
in which Canadian women receive screen-
ing mammography.

Methods

The working group completed a review of 
selected literature on participation rates in 
breast cancer screening programs to identify  
the range of definitions and calculations of 
participation used by programs in different  
countries. We selected two definitions for the  
calculations: programmatic participation, the  

G. P. Doyle, MBA (1); D. Major, PhD (2); C. Chu, MSc (3); A. Stankiewicz, MPH (4); M. L. Harrison, MSc (5);  
L. Pogany, MSc (4); V. M. Mai, MD (6); J. Onysko, MA (4)

Keywords: breast, mammography, early detection of cancer, breast cancer, cancer,  
Keywords: program participation, program utilization, screening
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proportion of women aged 50 to 69 years 
screened in an organized breast cancer 
screening program in a defined period of 
time among the total population of women  
of that age (obtained from census data); and  
overall utilization, the combined proportion 
of women aged 50 to 69 years receiving 
bilateral mammography (including screening  
mammography in organized programs, scree-
ning mammography outside of organized 
programs, or bilateral diagnostic mammo-
graphy outside of organized programs in 
provinces that do not have non-program  
screening mammography billing code) among 
the total population of women aged 50 to 
69 years (obtained from census data).

The Canadian Breast Cancer Screening Data- 
base (CBCSD) provided data on program-
matic screening. The details of individual 
programs and methods of data collection for  
the CBCSD are described in detail elsewhere.9  
Provincial ministries of health provided data  
for fee-for-services (FSS) claims by physicians 

for mammography services (opportunistic  
screening mammography). Calculations were  
performed for the data years 2004 to 2006,  
the most recent available from both the 
CBCSD and FFS data sources. Where possi-
ble, data from organized screening and FFS  
were cross-referenced to eliminate duplica- 
tion; only a very small number of duplicate  
screens were found. The analysis included  
data from seven provinces: British Columbia, 
Alberta, Saskatchewan, Manitoba, Ontario, 
Quebec, and Newfoundland and Labrador.  
Statistics Canada’s Canadian Community 
Health Survey (CCHS) provided self-report  
data on 24-month screening mammography.9

Two screening intervals, 24 and 30 months, 
were selected as defined periods for assess-
ing programmatic participation and overall 
utilization of breast cancer screening pro-
grams. The 24-month interval represents 
a strict interpretation of screening interval 
recommendations and performance targets,  
while the 30-month interval reflects more  

realistic adherence to screening interval 
recommendations. 

Results

International breast cancer screening  
programs show considerable differences 
in their organization, screening modal-
ities, recruitment methods and target 
age groups;10-18 these are likely to affect 
comparison of participation (Table 1). In 
Canada, organized programs report upon 
the participation of women aged 50 to  
69 years based on a denominator of first- 
and second-year populations averaged 
from census estimates (Table 2). The 
cumulative probability of returning to a 
mammography screening program (the 
reten-tion rate) in Canada, for example, 
shows that only approximately 30% of  
the screening population undergo their 
screening mammography at the strict  
interval of 24 months (Figure 1).

Table 1 
Overview of screening programs guidelines and calculation of participation10-18

Country Canada Australia New Zealand European United Kingdom Hungary

Organization Provincial National National — National National

Recruitment method Volunteer Volunteer/invitation Volunteer/invitation Invitation Invitation Invitation

Target age range, years 50–69 50–69 50–69 50–69 50–70 45–65

Participation numerator Number of women 
screened in a 2-year 
period

Number of women 
screened in a 2-year 
period

Number of women 
screened in a 2-year 
period

Number of invited 
women screened

Number of invited 
women screened in 
a 12-month period

Number of invited 
women screened in 
a 2-year period

Participation denominator 1st and 2nd year 
populations  
averaged from 
census/forecast

Average of  
2-year estimated  
population on 
June 30

Smoothed  
census population 
estimates over  
2 years

Invited population Invited population 
in a 12-month 
period

Invited population 
in a 2-year period

Target participation rate ≥ 70% ≥ 70% ≥ 70% of women 
aged 45–69 years

Acceptable: > 70% 
Desirable: > 75%

Minimum: ≥ 70% 
Target: ≥ 80%

Acceptable: > 70% 
Desirable: > 75%

Notes: In addition to accepting volunteers, some Canadian provinces also send letters of invitation to the target population. This differs from Australia and New Zealand, where all programs 
accept volunteers and send letters of invitation, and from the United Kingdom and Hungary, where only women who receive a letter of invitation are accepted.

Participation in programmatic breast cancer 
screening was 39.4% (24-month interval) 
and 43.6% (30-month interval) in Canada. 
When utilization was calculated by incor-
porating FFS screening, the estimates rose 
to 63.1% and 70.4% respectively (Table 3).  
The 30-month utilization estimate is close 
to the 70% target set by most countries, 
while the 24-month utilization estimate 
closely approximates the CCHS self-reported 
screening by Canadian women. Increases in  
programmatic participation and overall  
utilization were accrued by using a 30-month 
period; however, these increases varied pro-
vincially between 3.3% and 15.7% (Table 3).

Table 2 
Breast screening programs in Canada: usual practices in 2004 and 2006

Province Program 
start date

Target age 
group, years

Availability of 
mobile screening

CBE offered

British Columbia 1988 50–69 Yes No
Alberta 1990 50–69 Yes No
Saskatchewan 1990 50–69 Yes No
Manitoba 1995 50–69 Yes Noa

Ontario 1990 50–69 Yes Yesb

Quebec 1998 50–69 Yes No
Newfoundland and Labrador 1996 50–69 No Yesc

Abbreviations: CBE, clinical breast examination.
a	 Nurse or technologist provided CBE service until October 2005.
b	 Nurse provides CBE at 52% of sites.
c	 Nurse completes CBE.
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Table 3 
Screening mammography programmatic participation and overall utilization, nationally and by province, 2004-2006

Area Participation 
 in program at 

24 monthsa 
%

Participation 
 in program at 

30 monthsb 
%

Overall utilization 
at 24 monthsa 

%

Overall utilization 
at 30 monthsb 

%

Self-reported  
screening  

mammography  
24 monthsc 
% (95% CI)

Canada 39.4 43.6 63.1 70.4 62.5 (60.9–64.1)
British Columbiad 51.1 55.1 60.0 65.4 60.1 (55.7–64.6)
Albertad 9.1 10.8 62.8 70.9 64.0 (58.4–69.3)
Saskatchewand 48.3 54.8 60.9 68.8 63.7 (58.1–69.2)
Manitobad,e 52.5 56.5 63.7 69.4 56.1 (50.1–62.1)
Ontariod 32.4 36.5 63.5 72.5 62.7 (59.8–65.7)
Quebecd 51.6 56.7 64.6 70.4 64.3 (61.0–67.6)
Newfoundland an Labradord 35.4 36.6 63.9 68.6 61.5 (55.0–68.1)

Abbreviations: CI, confidence interval.
a	 24-month period from January 1, 2005, to December 31, 2006.
b	 30-month period from January 1, 2004, to June 30, 2006.
c	 2008 Canadian Community Health Survey9

d	 Provincial fee-for-service code definitions available upon request.
e	 24-month period from April 1, 2005, to March 31, 2007; 30-month period from April 1, 2004, to September 30, 2006.

Discussion

Accurate estimates of participation in 
screening mammography are essential to 
determine the impact of screening on mor-
tality. Reports on participation indicators 
(programmatic screening, utilization and 
self-reports) must consider the context, the 
limitations in the methodology of calcula-
tion and the screening interval (24 versus 
30 months), and the practices of the pro-
grams being compared.

All the methods available in the Canadian 
context have limitations. The current practice 
of reporting only programmatic screening 
excludes a substantial amount of screening  
mammography, leading to substantial under- 
estimation of the potential mortality reduc- 
tion. Estimates of self-reported mammography  

utilization are consistent across jurisdictions; 
however, they rely on survey participant 
recall, which is thought to result in an over- 
estimation of desirable behaviour.19 Mammo- 
graphy utilization may exaggerate the impact 
on mortality because FFS screening does not 
include features such as population-based  
recruitment, automated recall/reminders for  
subsequent screening, coordinated follow-up 
of abnormal screening, systematic quality 
assurance and routine performance evalu-
ation. In addition, both misclassification of  
diagnostic mammograms as screening mam-
mograms and double counting of women 
screening in both the FFS and programmatic 

sector can artificially elevate the utilization  
rate and lead to overestimating the benefit to  
mortality. Further, programs varied in their 
capacity to eliminate double counting for the  
utilization rate, but those that succeeded 
found an inconsequential amount of dou-
ble counting. The 24-month self-reported  
and utilization rates are similar (Table 3), 
suggesting that both methods may be more 
acc rate than previously reported, or at 
least similarly biased. 

The use of a 30-month screening interval 
to account for the “true” screening interval 
overestimates rates of biennial screening 

mammography (Figure 1). While screening 
outcomes, including the abnormality recall 
rate and cancer detection rate, appear to 
hardly vary among women who return for 
screening by 30 months versus 24 months,9 
delaying diagnosis and treatment by as  
little as 3 to 6 months may be associated with  
worse survival.20 However, the United 
Kingdom Breast Screening Frequency Trial, 
using indirect indicators of outcome, found 
a relatively small effect on breast cancer 
mortality when comparing annual screen-
ing to a 3-year screening interval.21 Given 
the conflicting evidence, it is difficult 
to determine if screening programs that 
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obtain 70% participation over 24 months 
will outperform, in terms of their effect on 
mortality, those programs that obtain the 
same rate of participation over a 30-month 
screening interval.

Of note is the low rate of programmatic 
screening in Alberta compared to the rest of  
Canada (9.1% vs. 39.4%) (Table 3). During 
the period under study, 2004 to 2006, the  
organized breast cancer screening program  
in Alberta included a fixed site clinic in each 
of two major cities and a mobile service in 
remote areas. Mammography services were 
also available through the FFS sector in the  
rest of the province. As a result, their mam-
mography utilization rates were comparable 
to that of national rates (70.9% vs. 70.4%,  
respectively). A province-wide breast can-
cer screening program was launched in 
March 2008.

Ensuring that participation rates are inter-
nationally comparable is extremely difficult. 
An indicator must have as little bias as pos- 
sible and accurately reflect practices that 
maximize mortality reduction. In addition,  
the context of program practices must always 
be considered when making comparisons. 
While most programs report on women 
aged 50 to 69 years, Hungary and United 
Kingdom use a wider age range (Table 1).  
Most programs rely on biennial recall, but  
the United Kingdom uses a 3-yearly ap-
proach. Most importantly, calculation of both  
the denominator and numerator varies consi-
derably; the Canadian method results in 
the most conservative estimates of partici-
pation (Table 1).

Conclusion

In general, measures of overall program uti-
lization in Canada suggest that breast can-
cer screening is occurring at close-to-target 
levels, but the impact on mortality of overall 
utilization cannot be assumed to be equiva-
lent to that of programmatic screening. This 
is due to insufficient information concerning 
the quality of FFS mammography screening. 

Due to the differences in provincial health 
care structures and service delivery, and the  
significant amount of opportunistic mammo- 
graphy that takes place in Canada, we con-
clude that both programmatic participation 

and overall utilization of mammography at 
24 months and 30 months should be moni-
tored and reported. Moreover, reporting on  
multiple participation indicators may facili-
tate the comparison of mammography usage 
internationally.
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Abstract

Introduction: Estimates of the prevalence of chronic pain worldwide and in Canada are 
inconsistent. Our primary objectives were to determine the prevalence of chronic pain 
by sex and age and to determine the prevalence of pain-related interference for Canadian 
men and women between 1994 and 2008.

Methods: Using data from seven cross-sectional cycles in the National Population Health 
Survey and the Canadian Community Health Survey, we defined two categorical out-
comes, chronic pain and pain-related interference with activities.

Results: Prevalence of chronic pain ranged from 15.1% in 1996/97 to 18.9% in 1994/95. 
Chronic pain was most prevalent among women (range: 16.5% to 21.5%), and in the 
oldest (65 years plus) age group (range: 23.9% to 31.3%). Women aged 65 years plus 
consistently reported the highest prevalence of chronic pain (range: 26.0% to 34.2%). 
The majority of adult Canadians who reported chronic pain also reported at least a few 
activities prevented due to this pain (range: 11.4% to 13.3% of the overall population). 

Conclusion: Similar to international estimates, this Canadian population-based study 
confirms that chronic pain persists and impacts daily activities. Further study with more 
detailed definitions of pain and pain-related interference is warranted.

Introduction 

Approximately 17% of Canadians—3.9 mil- 
lion individuals aged 15 years plus—reported 
having chronic pain or some discomfort.1 
Chronic pain interferes with quality of life, 
including the social and family aspects, 
and with the ability to work.2 In 2010, the  
Chronic Pain Association of Canada reported 
that “the annual cost of chronic pain, includ-
ing medical expenses, lost income, and lost 
productivity, but not the social costs, is 
estimated to exceed $10 billion.”3 

The prevalence of non-specific chronic pain  
in the general population is reported to be as  
high as 55%.4,5 Canadian studies have also 

reported a broad range of estimates of preval- 
ence of chronic pain, from 11% to 44%.1,2,6-13  
These studies used time frames ranging 
from 3 to 6 months2,6,7,12 or defined pain as 
usual pain/often troubled with pain;1,8-11,13 
however, pain definitions with a broader 
time frame (i.e. usual or persistent pain) 
reported lower prevalence estimates.1,8-11,13 
Moreover, of all the Canadian reports only 
five were large population-based stud-
ies1,9-11,13 and three of these reported on 
older data from the National Population 
Health Survey (NPHS) 1996/97 cycle.9,11,13 

Both Canadian and international preva-
lence estimates of chronic pain varied by 

age and sex, with a higher prevalence in 
females2,5,6-10,12,14-18 and in the older age 
group.2,5,8-11,14,15,17-20 Not all of the Canadian 
studies that examined the prevalence of 
chronic pain within gender and age catego-
ries are representative of the general popu-
lation; one study included a participant 
sample representative of seven counties in  
southeastern Ontario12 and another of a city 
near Toronto.8 Nevertheless, the available 
evidence from cross-sectional population-
based studies that used older data (from 
1996/97) and from smaller studies suggests 
that in Canada, women and older indi-
viduals report chronic pain more often. 
Although previous studies found that pain 
interferes with daily activities,1,2,7,8,10,12,13 no 
studies have addressed the interference of 
chronic pain in Canadians over time. 

The purpose of our study was to examine  
the overall prevalence of chronic pain and 
pain-related interference in Canadians over  
time, regardless of the factors associated with  
it. The specific research objectives were to 
(1) examine the prevalence of chronic pain 
in the Canadian population from 1994 to 
2008; (2) describe the sex and age differ-
ences in prevalence of chronic pain; and (3) 
describe the sex differences in pain-related 
interference with activities of daily living.

Methods

Questionnaire and data collection

Our study used data from seven cross-sec-
tional cycles from the Household compo-
nent of the NPHS (1994/95, 1996/97 and 
1998/99) and the Canadian Community 
Health Survey (CCHS) (2000/01, 2003, 2005  
and 2007/08) to document chronic pain in  
Canada over time. These surveys collect 
information on participants’ health status,  
determinants of health and use of health 

M. L. Reitsma, MSc (1); J. E. Tranmer, PhD (1); D. M. Buchanan, PhD (1); E. G. Vandenkerkhof, DrPH (1,2)
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	 activity prevention
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and medical services through structured in- 
terviews held in person and by telephone.21,22 

The NPHS began in 1994 as both a cross-sec-
tional and longitudinal survey; in 2000/01, 
the cross-sectional component of the NPHS 
became part of the CCHS, still conducted 
by Statistics Canada.21 Both the NPHS and  
CCHS took place biennially until 2007, 
when the CCHS became an annual survey, 
but the combined data for the two years 
(2007/08) were also released.23 Both surveys 
were developed by specialists at Health 
Canada, Statistics Canada and provincial  
health ministries as well as academic resear- 
chers in relevant fields; advisory and expert 
committees approved the questionnaires.  
Further information on the sample design of  
the NPHS and CCHS is available elsewhere.21,22 

Population and sample

We included NPHS participants aged 25 
years plus and CCHS participants aged 20 
years plus. The difference in the age groups 
is due to the different age categories used 
in the variation tables provided by Statistics 
Canada (12–24, 25–44, 45–64 and 65+ 
years for NPHS; 12–19, 20–29, 30–44, 45–64, 
and 65+ years for CCHS). Although some of 
the previous studies included participants as 
young as 15 years old,11,14,15,19 we limited age 
to 20 years and over to avoid combining and 
comparing adolescents and adults. Two pro-
spective studies24,25 and one study that used 
the NPHS data13 also used data for those 
aged 25 years plus at baseline; hence we can 
compare our results with published results. 

In the 1994/95, 1996/97 and 1998/99 NPHS, 
the household sample was selected from 
the 10 provinces and included 17 626 parti-
cipants, 81 804 participants and 17 244 par- 
ticipants respectively.26-28 The participants 
were selected using two different sampling  
techniques including clusters and dwell-
ings.21 In the 2000/01, 2003, 2005 and 
2007/08 CCHS, 65  000 participants from 
121 health regions from all the provinces 
and territories were required each year.22 
The sample sizes were 130 827 participants 
in 2000/01, 134  072 in 2003, 132  947 in  
2005 and 131 061 in 2007/08.23,29-31 The most 
recent census was used to guide the sam-
ple population and account for recent 
deaths, births and estimated migration; 

if needed, changes were made to the sur-
veyed health regions based on the latest 
census.23,26-31 Moreover, when results are 
weighted correctly, the NPHS and CCHS 
are representative of the covered population  
including the provinces and territories from 
which they were sampled.23,26-31 Both the  
NPHS and CCHS household cross-sectional 
components excluded residents of institu-
tions, reserves and some remote areas and 
full-time members of the Canadian forces.21,22 
Response rates for all of the cycles used in 
this study were greater than 77.6%.

Variables

Outcome variable:  
pain and pain interference

We defined chronic pain using the follow-
ing question: “Are you usually free of pain  
or discomfort?”26-30,32,33 Participants who res- 
ponded “no” were considered to have chronic 
pain. These individuals were then asked how 
many activities their pain or discomfort 
prevented, choosing from “none,” “a few,” 
“some” or “most.”26-30,32,33 This definition, 
used in several studies, is thought to be a 
valid measure of the prevalence of chronic 
pain in the general population.9,13 

Independent variables: age and sex

We examined the presence of “usual pain” 
by sex and by age and the number of activ-
ities prevented due to this pain by sex. 
Participants were grouped into age catego-
ries depending on the variation tables pro-
vided by Statistics Canada (25–44, 45–64, 
65+ years for NPHS; 20–44 [20–29 and 
30–44], 45–64, 65+ years for CCHS). 

Data analysis 

We analyzed the data for each NPHS 
and CCHS cycle separately using SPSS 
version 16.0 (IBM). For each statisti-
cal test, the sample was weighted to 
the Canadian population using the 
appropriate weighting variable for each  
cycle.23,26‑31 The Canadian population was 
described by sex for each cycle using num- 
bers and percentages. Significant differences 
in the prevalence estimates and measures  
of prevented activities between groups were  
identified using 95% confidence intervals  
(CIs). Sampling weights were applied to all  

estimates to allow for generalization to the  
Canadian population. Only groups that 
included at least 30 sampled participants 
were reported as indicated in the release 
guidelines set out by Statistics Canada.26,29 
We compared all numbers reported to the  
Statistics Canada Sampling Variability Tables 
to determine if the cell frequency for a 
given variable was large enough to avoid an  
individual being identified: if the coefficient 
of variation was between 0.0 and 16.5, it 
was acceptable to release; if 16.6 to 33.3, 
it was considered marginal and numbers  
were allowed to be released with a caution  
(in the NPHS, coefficient of variations bet- 
ween 25.1 and 33.3 could only be released 
with the exact variance); and if greater than  
33.3, it could not be released.26,29 Confi- 
dence intervals were obtained using the  
Sampling Variability Tables. For the CCHS  
2003, estimates were obtained using a sub- 
sample macro file in the Research Data 
Centre at Queen’s University and we per-
formed bootstrapping and obtained confi-
dence intervals in STATA: Data Analysis and  
Statistical Software version 11.0 (StataCorp 
LP). Bootstrap-ping allows robust standard 
error estimates and confidence intervals 
for a variety of estimates, including means 
and proportions.34 We replicated five hun-
dred samples for each analysis to ensure 
results were not significant due to large 
sample sizes. 

The Queen’s University Health Sciences and  
Affiliated Teaching Hospitals Research Ethics 
Board reviewed and approved this analysis. 

Results 

Population

The ratio of men to women was similar  
across years and between provinces, with a  
higher ratio of women to men; the reverse 
was seen in the Yukon, Northwest Territories 
and Nunavut. The Canadian population to 
which these results are generalizable (i.e.  
non-military, non-institutionalized, etc.) 
increased from 18  836  000 individuals in 
1994/95 to 24 639 000 in 2007/08. 

Chronic pain

In the first cycle (1994/95), 18.9% (95% 
CI: 18.1–19.7) of the Canadian population 
reported chronic pain; in the next cycle  
(1996/97), this percentage dropped to 15.1% 
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(95% CI: 14.5–15.7). Since then, this per-
centage has increased overall to a high of 
18.5% (95% CI: 18.0–19.0) in 2007/08. 
Generally, the prevalence reported in conse- 
cutive cycles was not significantly different  
from one to the next. However, the 1996/97 

cycle reported a significantly lower preva-
lence compared to all others except the 
1998/99 cycle. Figure 1 shows the preva-
lence of chronic pain between 1994/95 and 
2007/08.

Women reported higher pain estimates in 
every surveyed cycle compared to men. The  
prevalence of chronic pain in women 
ranged from 16.5% (95% CI: 15.6–17.4) in 
1996/97 to 21.5% (95% CI: 20.2–22.8) in 
1994/95 and in men from 13.6% (95% CI: 

Figure 1 
Crude prevalence of chronic pain in men and women in the Canadian population based on the cross-sectional  

data from the National Population Health Survey and Canadian Community Health Survey
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Figure 2 
Crude prevalence of chronic pain in the Canadian population based on the cross-sectional data  
from the National Population Health Survey and Canadian Community Health Survey by age
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Figure 3 
Crude prevalence of chronic pain in men in the Canadian population based on the cross-sectional data  

from the National Population Health Survey and Canadian Community Health Survey by age
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12.5–14.7) in 2003 to 16.2% (95% CI: 14.8–
17.6) in 1994/95. In general, there were no 
significant differences in pain prevalence by 
sex over time; however, there were signifi-
cant differences between sexes (Figure 1). 

The prevalence of pain was significantly 
different between age groups (Figure 2). 
The oldest age group (65+ years) reported 
the highest prevalence of chronic pain 
(range: 23.9% to 31.3%); there was no sig- 
nificant trend over time. Generally, there was  
a significant difference in the prevalence 
of chronic pain reported between the age 
groups in both men and women (Figures 3 
and 4); further, women in the two oldest age 
groups (45–64 and 65+ years) reported sig-
nificantly higher prevalence estimates than  
did men in these age groups. Women aged 
65 years plus consistently reported the 
highest prevalence of chronic pain, ranging  
from 26.0% (95% CI: 24.4–27.6) in 1996/97 
to 34.2% (95% CI: 31.9–36.5) in 1994/95.

Level of activities prevented chronic pain

The majority of the population with chronic 
pain reported interference with activities: 

11.4% of the entire population in 1996/97 
(95% CI: 10.8–12.0) to 13.3% of the entire 
population in 2000/01 (95% CI: 13.0–13.6) 
and 2007/08 (95% CI: 12.8–13.8) reported 
at least a few prevented activities (Figure 5).  
Overall, compared to men at each surveyed 
year, women reported more interference 
and significantly more pain that prevented a 
few activities and some activities (Figure 6). 
Generally, there was no difference between 
women and men reporting pain that pre-
vented no activities and most activities. 
Also, there was no statistically significant 
difference between consecutive years; fur-
ther, the patterns are similar between preva-
lence of chronic pain and pain interference 
over the years. 

Missing data for the chronic pain variables 
in each cycle ranged from 0.1% to 0.5%.

Discussion 

This is the first study to examine the preva-
lence and interference of chronic pain over 
a 14-year period (1994–2008) in Canadian 
adults. 

With the exception of a significant decrease  
in chronic pain from the first cycle (1994/95) 
to the second cycle (1996/97) (Figure 1), 
the prevalence of chronic pain gradually 
increased over time. The overall temporal 
trend was not significant; however, there 
was a significant difference between the 
cycle years 1996/97 and 2007/08, indicating 
real increases in chronic pain over time. 

Our study reported prevalence estimates 
(15.1% to 18.9%) that were within earlier  
Canadian estimates (11% to 44%).2,6-13 The  
differences could be attributed to differences 
in sampling methodology, sample sizes and  
definitions of chronic pain. Population level 
studies with large sample sizes (10 000 par- 
ticipants or more) such as ours were more 
likely to report smaller prevalence estimates 
(11% to ~21%) than were studies with 
fewer participants.1,9-11,13-15,35,36 

Studies using the same or similar definitions 
as the NPHS and CCHS reported prevalence 
estimates (11% to 17%) comparable to our 
findings.1,8-11,13 Three of these used the 
1996/97 NPHS cycle,9,11,13 with one reporting  
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only chronic non-cancer pain11 and another 
reporting all chronic pain;13 nevertheless,  
prevalence estimates remained similar. 
Studies that used a concrete timeframe to 
define chronic pain (e.g. 3 or 6 months) were  
more likely to report higher estimates of 
chronic pain than we found when using a  
more general timeframe (i.e. usual pain).2,6,7,12  
However, small sample sizes may also have  
affected the reported prevalence estima-
tes.2,6,7,12 Further, it was not clear that all 
reports of estimates of chronic pain were 
based on a validated measure.19,25,37 Results 
from studies not using a validated defini-
tion should be interpreted with caution. 

The majority of those reporting chronic pain 
also reported interference in daily activities 
as a result of this pain; moreover, the level 
of interference in activities due to chronic 
pain (range: 11.4% to 13.3%) is consistent  
with an Australian study also reporting 
inter-ference in daily activities (women: 
13.5%; men: 11.0%).14 

We found that women were more likely to  
report chronic pain than were men and that  
chronic pain generally increased with age.  
These findings were consistent across survey  
cycles and are supported by the literature.2,5,6-8, 

11,12,14-18,20,37 We also found that chronic pain 
was most prevalent in the women’s oldest  
age group (65+ years) and that most  
participants reporting chronic pain also 
reported interference with activities due to 
pain, with women reporting more interfer-
ence than did men.

One limitation of our study is that we did 
not control for diseases known to be asso- 
ciated with chronic pain, such as arthritis, 
and therefore we could not distinguish bet-
ween condition-related pain and chronic 
pain of unknown origin. This may partially 
explain the higher reported prevalence of  
chronic pain in older women who are known  
to report more chronic pain conditions than  
do men (e.g. due to fibromyalgia, arthritis/
rheumatism, back problems, and migraine 

headaches).38 Differences in prevalence 
estimates worldwide may be true differences, 
or they may be due to a number of factors,  
including lifestyle, age distribution, and pain 
perception and treatment.36 A longitudinal 
study is necessary to elucidate factors that 
increase the risk of chronic pain.

Second, although the NPHS and CCHS 
household cross-sectional components are 
representative of most of Canada, they both 
exclude residents of institutions.21,22 As a  
result, the prevalence of chronic pain in the  
Canadian population may be underreported 
as nursing homes and other long-term care 
facilities most likely have many individuals  
suffering from chronic pain.39 Third, the pain 
question does not specify a time frame for  
“usual pain.” Individuals with other con- 
ditions may also be reporting chronic pain.  
However, our findings are similar to the 
results reported in a cross-sectional study 
using 1996/97 NPHS data that controlled 
for medical and health factors.11 Moreover, 

Figure 4 
Crude prevalence of chronic pain in women in the Canadian population based on the cross-sectional data  

from the National Population Health Survey and Canadian Community Health Survey by age
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Figure 5 
Crude prevalence of chronic pain with the level of activity prevented using cross-sectional data  

from the National Population Health Survey and Canadian Community Health Survey

Figure 6 
Crude prevalence of chronic pain in men and women with the level of activity prevented using cross-sectional data  

from the National Population Health Survey and Canadian Community Health Survey
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previous studies using general pain defi-
nitions reported similar prevalence esti- 
mates of chronic pain.1,8-11,13 The age groups, 
although similar, are not identical between 
the NPHS (25 years plus) and CCHS (20 
years plus), but results are similar across 
cycles. Similar age groups were used in 
the literature, so our results could be com-
pared to those of previous studies.13,24,25 
Finally, recall bias may be an issue due to 
self-reported questionnaires.

There are substantial strengths to this study.  
The seven NPHS and CCHS cycles were each 
based upon a large random sample with 
minimal missing data. This large random 
sample supports the generalizability of the  
findings to the rest of the population (exclu- 
ding those few areas mentioned above). 
Further, Van Den Kerkhof et al. compared the  
Canadian census data to the NPHS 1996/97  
data using direct standardization and found 
the sample to be representative and gene- 
ralizable to the overall Canadian popula-
tion.13 Also, the pain questions are con-
sidered to be a valid measure of chronic 
pain.9,13,39 Thus these results provide a reli-
able and accurate estimate of the prevalence  
of chronic pain and interference in daily  
activities as a result of pain in the Canadian 
population. 

Conclusion

This study is the first to examine the pre-
valence of chronic pain over a number of  
years in Canada; it demonstrated that chronic 
pain is prevalent in the Canadian population 
(range: 15.1% to 18.9%), that it is most 
prevalent among women (range: 16.5% to 
21.5%) and the older population (range: 
23.9% to 31.3%), and that many of those  
with chronic pain were prevented from taking 
part in at least a few activities by this pain 
(range: 11.4% to 13.3%). Cross-sectional 
studies do not identify the incidence of a  
disease or predictors and/or causes of a  
disease or illness. Therefore, future research 
includes the need for a longitudinal study 
to identify the incidence and predictors of 
chronic pain in Canadians. 
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Can we use medical examiners’ records for suicide surveillance 
and prevention research in Nova Scotia?

This article has been peer reviewed.

Abstract 

Introduction: Medical examiners’ records can contribute to our understanding of the 
extent of suicide in a population, as well as associated sociodemographic and other factors. 

Methods: Using a mixed methods approach, the key objective of this pilot study was to 
determine the sources and types of information found in the Nova Scotia Medical Examiner 
Service (NSMES) records that might inform suicide surveillance and targeted prevention 
efforts. A secondary objective was to describe the one-year cohort of 108 individuals who 
died by suicide in 2006 in terms of available sociodemographic information and health 
care use in the year prior to death.

Results: Data extraction revealed inconsistencies both across and within files in terms 
of the types and amounts of sociodemographic and other data collected, preventing cor-
relational analyses. However, linkage of the records to administrative databases revealed 
frequent health care use in the month prior to death. 

Conclusion: The introduction of systematic data collection to NSMES investigations may 
yield a comprehensive dataset useful for policy development and population level research.

Introduction

With approximately 90 recorded deaths due 
to suicide in Nova Scotia each year, suicide is  
a considerable public health problem, 
despite being largely preventable.1 In addi-
tion to being highly traumatic for family 
members and friends, suicide is costly. 
The potential years of life lost (PYLL) due 
to suicide are substantial: for those aged 
under 74 years, only cancers (all sites), cir-
culatory disease and unintentional injuries 

accounted for more PYLL from 2005 to 
2007.2 These figures may well be underesti-
mates, since suicide is widely believed to be 
underreported. 

A number of factors contribute to the 
under-reporting of suicides, such as fail-
ing to suspect suicide (particularly 
among the elderly or in the absence of 
notes or other indications of a possible 

suicide). In addition, determining intent 
is particularly difficult in some instances, 
such as in deaths due to poisoning.  
Rates of suicide by poisoning may be under-
estimated by approximately 30%, relating 
to a 10% underreporting of overall suicide 
rates.3 An Ontario study of the validity of  
death certification of unnatural adult deaths 
highlighted the difficulty in determining 
intent due to the subjectivity of interpreta- 
tion.4 Deaths due to hanging or inhalation 
of noxious gas were more likely to be attri-
buted to suicide than those due to poisoning  
or drowning; death due to overdose of over-
the-counter medication was certified more 
frequently as suicide than death as a result 
of heroin overdose. Increasing proof of 
intent resulted in increased odds of correct 
certification as suicide. In addition, some 
physicians may be reluctant to report sui-
cide as the cause of death due to stigma or 
financial implications for family members.5

When suicide is suspected, the manner of  
death is determined in a medico-legal process 
that can be informed by different types of 
evidence, including an investigation of the  
scene, post-mortem examination results, col- 
lection of medical histories and circum-
stantial information. The systems for the  
investigation of suicides vary across Canadian 
provinces and territories; some jurisdictions  
possess a medical examiner system and others 
a coroner system.6 Medical examiners are 
physicians, while coroners may have legal, 
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investigative or medical backgrounds. In 
1960, the Fatality Inquiries Act established 
the Nova Scotia Medical Examiner Service  
(NSMES); a 1989 amendment to the Act  
established a provincial Chief Medical 
Examiner (CME).6 The current iteration of 
the provincial medical examiner system 
operates out of a central office in Halifax, 
Nova Scotia. 

NSMES is responsible for investigating “all  
deaths due to violence, undue means, culpa-
ble negligence and unexpected/unexplained 
deaths throughout the province,”6 which 
includes all deaths due to suicide. The pri-
mary role of NSMES is to identify the dece-
dent; establish the date, time, place and 
cause of death; and, in the case of apparent 
suicide, determine the intent. These duties 
are described in detail in the Nova Scotia 
Fatality Investigations Act.7 The scope of 
each investigation varies depending upon 
the circumstances of death, but the aim is 
always to determine intent. 

Clearly, accurately classifying suicide is neces- 
sary to identify those factors that may serve  
as target points for intervention and preven-
tion strategies. However, a lack of stand-
ardized criteria for classifying suicide and 
difficulties in applying these criteria in a 
consistent fashion contribute to potential 
inaccuracies in classification.4,8,9

Despite these limitations, medical examiners’ 
records are important sources of information  
and may contribute to our understanding of  
both the extent of suicide in a population  
and associated sociodemographic and other  
factors.9-14 Similar records have proven useful  
for research and surveillance in other juris- 
dictions, including elsewhere in Canada, 
England and the United States.11,13,15-20 How- 
ever, information collected by NSMES to date 
has not been used for surveillance, and only 
on occasion for research.21 

Research suggests several individual risk 
factors associated with suicide: many dece-
dents have a history of mental health or 
addiction problems22,23,24 and men and boys 
appear to be at elevated risk, often through 
the use of more lethal methods.5,15,20,25,26 
Other reported risk factors include increas-
ing age,26 rural residence,18 household fire-
arm ownership,27 social isolation,25 low 

socio-economic status,18,26 chronic pain, ter-
minal illnesses or disabilities,28 or being the 
victim or perpetrator of domestic violence.20

NSMES investigations provide an 
opportunity to collect more detailed 
information, including on known risk 
factors. Further, medical examiner and  
other death investigation systems have  
specific geographical mandates, creat-
ing population-based data sources. Death 
certificates or trauma registries contain 
incomplete information about deaths 
due to suicide, and as such cannot alone 
inform prevention policies or epidemio-
logical research.

The purpose of our research was to examine 
the content of the information collected by 
NSMES for suicide cases to: (1) determine 
the types and sources of available informa- 
tion that might be useful for suicide preven-
tion research; and (2) develop a “profile” 
of suicides in order to highlight the infor-
mation that could be used as part of an 
ongoing surveillance system. For the latter 
objective, we linked each suicide to health 
service data from the provincial administra-
tive databases to provide a profile of health 
service use in the year prior to the death. 

The Dalhousie University Ethics Review Board  
and the Nova Scotia Department of Justice  
reviewed and approved the research prior 
to the collection of any data.

Methods

We used a mixed methods approach, 
the qualitative component to assess the 
types and sources of information avail-
able in the files, and the quantitative 
component to provide a “profile” of 
suicides in Nova Scotia. For each com-
ponent, we manually extracted data from  
NSMES records for all deaths due to suicide  
for a one-year period from January 1, 2006,  
to December 31, 2006 (n = 108). We chose a 
one-year period in order to obtain enough 
data to effectively assess the types and sour-
ces of information in the files and to build 
a profile of suicides; the year 2006 was the 
most recent one-year period for which all 
files on suicide were “closed,” that is, no 
new information would be added to the file. 

Qualitative component: types and sources 
of information

For the qualitative component of the study, 
our research assistant reviewed each sui-
cide file to record the existence of discrete 
sociodemographic and other related infor-
mation (e.g. where the body was found) and 
ascertain other types of information within 
the files and the source(s) of this informa-
tion. For example, information given by a 
family member concerning the social life 
of the decedent was recorded as “family 
member provides social information,” with 
no other identifying information. 

Data regarding the types and sources of other 
information were extracted and recorded 
in a text document. This text document was  
then imported into the computer software 
program NVivo 7 (QSR International) to  
manage and sort by source and type of infor-
mation. Our primary qualitative researchers  
(LJ, RB) regularly provided feedback through-
out the extraction and sorting process to 
ensure that a comprehensive listing of types 
and sources of information was captured. 
Memos were developed and constantly up-
dated throughout data extraction to note  
any modifications to the working definitions  
of categories of sources and types of infor- 
mation. Modifications were made when a  
working definition was deemed incomplete. 

We developed various categories (e.g. legal 
issues, social issues) for the different types of 
information and defined sources as the peo-
ple (e.g. physicians), places (e.g. morgues) 
and documents (e.g. health records) that 
provided information.

Quantitative component: profile of suicides

The quantitative component of the study 
consisted of constructing an anonymized 
Access 2003 (Microsoft) database based on 
the information extracted manually from 
the NSMES files. The database included 
available information collected by the 
medical examiner service on demographic, 
personal, social and event-related factors 
(e.g. cause of death, precipitating circum-
stances) and prior health service use. Data 
were exported from the database into an 
Excel 2003 (Microsoft) spreadsheet and 
checked for duplicates and errors before 
being analysed using Statistical Package 
for Social Sciences v 12 (SPSS).
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Where possible, these data were linked to 
the provincial health service administrative 
databases to determine decedents’ health  
service use (inpatient and outpatient general  
and mental health services) in the final 
year of life. We used the following datasets 
held by the Population Health Research Unit 
(PHRU) in the Department of Community 
Health and Epidemiology at Dalhousie Uni- 
versity: Canadian Institute for Health Infor- 
mation (CIHI) Discharge Abstract Database 
of hospital admission/separation dates and 
diagnostic codes; fee-for-service claims by 
physicians; and Mental Health Outpatient 
Information System. 

Linkage of the databases was made possible  
by means of encrypted health card numbers 
in a process approved by the Department 
of Justice, the Dalhousie University Research 
Ethics Board and the PHRU Data Access 
Committee.

We calculated quantitative descriptive sta- 
tistics (rates, percentages) for individual 
demographic factors reported in the NSMES 
files and prior health service use in Nova 
Scotia over a one-year period. Incomplete 
data capture precluded analysis of known 
risk factors. 

Due to the need to suppress small cells to  
protect the anonymity of decedents, we clas- 
sified health care episodes only as mental 
health or non-mental health, and reported 
for the year and the month prior to suicide.  
Despite this relatively high level of aggre-
gation, we were unable to report the specific 
types of health care use (i.e. inpatient vs. 
outpatient, mental health vs. non-mental 
health) within the week prior to suicide due 
to small numbers. A sample size or power 
calculation was not required, as the project 
involved reporting all cases of suicide in 
Nova Scotia over the given time period and 
specific hypotheses were not tested. 

Results

Qualitative component: types and sources 
of information

In a population of 913 462 in Nova Scotia 
in 2006, 108 deaths were due to suicide.29 
Each of these deaths had been investigated  
by NSMES and therefore had a file on record.  
Each of the 108 files showed the same basic  

Table 1 
Types of information from NSMES records of suicide case filesa

Frequency of information Type of information

Common  
(i.e. present in 60% or more files)

Autopsy information 
Cause of death 
Death circumstances 
Death notifications – procedures 
Death registration 
Death scene 
Health information 
Immediate prior activities 
Medical/police response/activities 
Place and details/accounts of body discovery 
Sociodemographic information 
Sociopersonal information

Less common  
(i.e. present in fewer than 60% of files)

Critical life incidents 
Legal issues 
Request for specific records or information (e.g. dental records) 
Suicide plans or attempts

Abbreviations: NSMES, Nova Scotia Medical Examiner Service.
a	 All cases of death due to suicide manually extracted from NSMES records from January 1, 2006, to December 31, 2006.

structure: information about all processes 
and communications related to events from  
the time the medical examiner was contacted  
until the file was closed and an official report  
completed by the Chief Medical Examiner. 
However, the files varied greatly in terms 
of details. 

All files provided information on age, sex, 
address of residence, the place where the 
body was found and cause of death. Other 
sociodemographic and related informa-
tion, such as marital and employment status,  
was recorded to varying degrees and some-
times inconsistently. For example, in one sec- 
tion of the file the decedent might be described 
as married, but in another as separated. 

We identified 16 different types of informa-
tion (e.g. autopsy information, death scene) 
from the 108 files (see Table 1). We deemed 
the frequency of information common if it 
was in 60% or more of the files, and less 
common if in fewer than 60% of the files. 

We also found and classified 10 sources of 
information. Of these 10 sources, 5 were 
classified as common sources of informa-
tion as they were in all or the majority (i.e. 
60% or more) of files: family/friends, health 
records, medical examiner(s)/investigators, 
physicians (including military physicians) 
and police (including military police). Fewer 
than 60% of the files contained information 

from other sources; these included con-
sultants (e.g. neuropathologists), emer-
gency medical responders, funeral homes, 
morgues and tissue banks. 

Quantitative component

The derived quantitative database included 
available information from the 108 files of 
decedents’ demographics, place of suicide, 
disclosed intent, cause of death, prior health  
care contacts, previous suicide attempts, med- 
ical and psychiatric diagnoses, and precipita-
ting circumstances. Basic demographic fac-
tors (age, sex, address, cause of death and 
place of death) were recorded consistently 
across files. 

From this database, we determined that 
the mean age of decedents was 44.7 years 
(standard deviation [SD] ± 13.3 years) and 
individuals in their forties made up one-
third of the cases (n = 36) (see Table 2). 
The female to male ratio was 1:5, with 18 
(16.7%) decedents female and 90 (83.3%) 
male. Just over half the sample lived in 
rural areas (defined as those areas outside  
Halifax Regional Municipality), which is si- 
milar to the general Nova Scotian population  
average of 59% in 2006.29 The most common 
causes of death were hanging (38.9%), self- 
poisoning (24.1%) and firearm injuries 
(19.4%). The most common locations were 
at home (56.5%) or in a public place such 
as a bridge, park, woods or beach (27.8%).
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Differences in cause of death by sex were 
apparent: the most common forms of suicide  
among women and girls were self-poisoning  
(38.9%) and hanging (33.3%); among men  
and boys, these were hanging (40%), firearm  
injuries (23.3%) and self-poisoning (21.1%). 
All of the decedents who died by firearm 
injury were male, with two-thirds of these 
deaths due to long gun (rifle or shotgun)  
discharge. While not all precipitating cir-
cumstances were captured in the NSMES 
files, all of the 18 cases in which a recent 
break-up of a relationship was reported 
involved male decedents. 

Aside from basic demographic information, 
not all files contained the same amount of  
information. For example, while the age and  
sex of decedents were in all files, employment 
status was missing in 43.5%. Most files 
(69%) were missing information on known 
previous suicide attempts, and 28% lacked 
information on any psychiatric diagnoses. 
In the case of deaths by hanging, 98% were 
missing information on the ligature source, 
point and degree of suspension. Similarly, in  
the case of firearm deaths, 90% lacked infor- 
mation regarding ownership, license status 
and storage of the firearm. 

We supplemented the health service use 
data by linking our derived database with 
the provincial administrative health services  
databases using encrypted health card num-
bers. Of those decedents whose health card 
numbers were retrievable (n = 101), most 
(74%) had been in contact with health ser- 
vices (either as an in- or outpatient) in the year 
prior to suicide; over half (55%) had been  
seen as outpatients and nearly one-quarter  
(23%) had been hospitalized for mental 
health reasons in the year preceding suicide;  
10% had been in hospital for mental health  
reasons in the month prior to suicide; 16%  
had had some form of contact with the 
health care system within the week prior to 
suicide; and 9% were seen as outpatients 
by either a GP or psychiatrist for mental 
health reasons in the week prior to suicide. 

Discussion

The NSMES files can serve as a rich source 
of information for surveillance and suicide 
prevention efforts. They can provide more 
detailed data than the provincial health 

service administrative databases, including  
as they do information on precipitating cir- 
cumstances such as relationship break-ups, 
marital problems, employment losses, en- 
counters with violence (either as perpetra-
tor or victim), legal problems and problems  
with school, work or finances. Since NSMES 
conducts an autopsy on all deaths by suicide  
or potentially by suicide, their records neces-
sarily include a far more complete source of  
medical comorbidities than any other data- 
base.

Our review of the NSMES files found that  
some sociodemographic information (i.e. age,  
address, sex, marital status) was recorded in  
all of the files, although marital status was not  
always consistently recorded. Other informa- 
tion (e.g. employment status) was not always  
recorded although such information would  
be useful for surveillance and prevention  
research purposes. Our findings are in kee- 
ping with the results of a 2005 study of coro- 
ners’ files in England in which demographic 
characteristics such as sex, age and marital  
status were generally well recorded, but  
employment information was missing in 
over one-third of cases, precluding robust 
socio-economic classification.13 

The relative consistency of recording basic 
demographic information allowed us to  
provide a general profile of individuals who  
died by suicide in Nova Scotia over a one- 
year period. Our findings of higher rates 
among men and boys, and those in mid-life, 
were consistent with patterns observed in  
other jurisdictions.5,15,20,25,26,30 In our study, as  
in others, men and boys were more likely  
to use highly lethal means of suicide, likely 
increasing the odds of classification as 
suicide.15,20,25 Lack of consistency of collec-
tion of information regarding other risk fac-
tors prevented us from conducting more 
sophisticated analyses. 

Information on known risk factors, such as 
health issues, can inform surveillance and  
prevention efforts. In particular, information 
about mental illnesses (e.g. personality dis-
orders or major depressive episodes), subs-
tance use and/or multiple chronic physical 
health problems is useful since such health 
issues place individuals at higher risk of 
suicide.22,31 However, such information was 
variably reported in the files we examined. 

We were able to overcome this limitation, to 
some extent, by linking with health records 
from provincial administrative databases 
when valid encrypted health card numbers 
were available for decedents (101 of 108  
files). Nevertheless, most health-related infor- 
mation was not consistently available in the 
NSMES files.

Firearm data may be particularly useful for  
informing public policy, yet our study dem-
onstrates that most files do not contain infor- 
mation on ownership, license status and stor- 
age. In the case of deaths by hanging, ligature 
information is similarly scarce. However, this  
may be less relevant for policy development 
as ligature materials are widely available to  
the public. Such information may be of grea-
ter relevance in institutional settings. 

Other socio-economic conditions and factors,  
such as living on social disability, low income,  
low educational attainment, significant losses  
(e.g. of relationships or employment), a crim- 
inal record (and related fears of arrest or 
imprisonment) and social isolation, are also  
major potential risk factors for suicide.32-34  
This information is also variably recorded 
in the NSMES files. This problem is neither  
unique to Nova Scotia nor to Canada: such  
a limitation has also been reported by 
researchers examining coroners’ or medical 
examiners’ reports in other jurisdictions.9,13 

There appear to be at least four main reasons 
for the variations across files, as well as the 
inconsistencies within files: (1) information is  
collected by different people (e.g. various inv- 
estigators, police officers, etc.) who may 
record information to varying degrees; (2)  
information is collected from different sources 
(e.g. family, friends or physicians) who may 
know the decedent in different ways and to 
varying degrees or who may interpret the 
investigators’ questions in different ways; 
(3) the medical charts of decedents may not 
always be requested, received or recorded 
consistently; and (4) there is no structured 
interview procedure used when most of the  
social and medical/health information is 
gathered from family and friends in partic-
ular. Collecting information from family or  
friends may be further complicated by their  
hesitation to report any declarations of intent  
because of financial reasons (e.g. insurance) 
or the stigma associated with suicide. 
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These explanations all point to an overarch-
ing principle: data collection by a medical 
examiner or coroner takes place in an inves-
tigative context, not a research context. As 
such, the goal is to determine the cause and 
circumstances of individual deaths and, in  
the case of suicide, to determine intent, not  
to collect standardized data. However, sys-
tematically collected information would con- 
tribute to a rich source of data useful for 
population level surveillance and prevention 
research activities. 

The relevance of this information is not lim-
ited to Nova Scotia. Statistics Canada has 
initiated a Canadian Coroner and Medical 
Examiner Database (CCMED) that will store 
information on deaths reported by coroners 
and medical examiners.35 This will facilitate 
the identification and characterization of 
emerging and known safety hazards, thus 

contributing to the prevention of avoidable 
deaths among Canadians. The ability of the 
CCMED to meet this objective will depend  
upon the quality and completeness of the 
data. 

In order to provide a complete, repre-
sentative Nova Scotian database, we rec-
ommend that the fields for collection be 
determined and populated consistently 
during medical examiners’ investiga-
tions. While the operational impact of this 
change may be minimal, this endeavour  
is a marked conceptual departure from the 
way the NSMES is currently described in 
legislation. 

Limitations

Qualitative component. Given that data were  
collected over a one-year period, there may be  
other types and sources of information prov- 
ided in files outside of this period. However, 
many of the types and sources of data found 
in our review were repeated across files, sug-
gesting that we were able to determine most, 
if not all, types and sources of information.

Quantitative component. We had planned to  
determine whether certain types of infor-
mation about the suicide (e.g. information 
about mental health issues) might be col-
lected systematically according to sociode- 
mographic characteristics (e.g. age category, 
sex). However, during data collection and 
analysis we discovered that there were few 
structured questions consistently asked of 
each suicide, resulting in incomplete data 
capture, and therefore this type of analysis 
could not be undertaken. We were able to  
overcome this limitation in the case of health  
service use by linking with administrative  
databases, but we were otherwise unable to  
determine associations between variables 
that have been identified as risk factors for 
suicide (e.g. mental health problems). 

Small cell sizes were also limiting. We sup-
pressed cells smaller than 5 to prevent inad-
vertent identification of individuals. Future 
work could include preparation of a larger 
historical cohort.

Conclusion

To date, the data collected by NSMES in the  
course of its investigations have not been 

analysed or used for surveillance or ongoing  
prevention research purposes. Our study 
found that much of the information collec-
ted by medical examiners in Nova Scotia 
varies and as such cannot be fully used to  
develop a provincially representative, robust 
surveillance system inclusive of a number 
of suicide risk factors. There appear to be two  
key issues with respect to the use of medical  
examiners’ data for suicide surveillance and  
prevention research: (1) inconsistencies in  
some of the sociodemographic information  
collected and recorded across files, as well 
as inconsistencies within the files, and (2)  
significant variations across files in the 
amount of social, medical/health and other 
information provided or recorded. 

The use of routinely collected data provides 
a feasible means of surveillance. NSMES  
records can provide information on all deaths  
deemed to be due to suicide. Use of a stan- 
dardized interview instrument or data collec- 
tion tool in the course of investigations  
would help ensure completeness of the data. 
The instrument may include closed-ended 
questions, which would be useful for popu-
lating a research database; however, we rec- 
ognize that the unique nature of each inves-
tigation prohibits the implementation of a  
single uniform set of closed-ended questions.  
The resulting comprehensive data set may be  
used to assist in our understanding of suicide  
in the population, including the use of com- 
mon methods and associated sociodemo-
graphic factors, as well as to identify oppor-
tunities for intervention. Reconstructing the 
NSMES system to serve this important pub-
lic health purpose will likely require legisla-
tive changes.
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Table 2 
Demographic description of suicide cases in 

NSMES records from January 1, 2006,  
to December 31, 2006 (N = 108)a

Characteristic 	 Number of cases, 
	 n (%)

Age, years
<30 
30–39 
40–49 
50–59 
60–69 
≥ 70

	 15 	 (13.9) 
	 23 	 (21.3) 
	 36 	 (33.3) 
	 21 	 (19.4) 
	 7 	 (6.5) 
	 6 	 (5.6)

Sex
Male 
Female

	 90 	 (83.3) 
	 18 	 (1.7)

Place of Residence
Urban 
Rural

	 52 	 (48.1) 
	 56 	 (51.9)

Cause of Death
Hanging 
Self-poisoning 
Firearm injury 
Drowning 
Blunt force injury 
Other

	 42 	 (38.9) 
	 26 	 (24.1) 
	 21 	 (19.4) 
	 6 	 (5.6) 
	 5 	 (4.6) 
	 8 	 (7.4)

Location of Death
Home 
Public (e.g. 
bridge, woods) 
Vehicle 
Property of  
family or friends 
Other

	 61 	 (56.5) 
	 30 	 (27.8) 
 
	 6 	 (5.6) 
	 6 	 (5.6) 
 
	 5 	 (4.6)

Abbreviations: NSMES, Nova Scotia Medical Examiner 
Service.
a	 All cases of death due to suicide manually extracted  
	 from NSMES records from January 1, 2006, to  
	 December 31, 2006.
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Introduction
A virtual front door, the Canadian Best 
Practices Portal for Health Promotion and 
Chronic Disease Prevention (“the Portal”) 
provides access to evaluated community 
and population health interventions relevant 
to chronic disease prevention and health 
promotion.1 Designed to help Canadian pub-
lic health practitioners and decision makers 
identify suitable interventions that they can 
adapt and replicate to meet their needs, the 
Portal is a highly accessible, easy to use and 
dynamic.1 It has a flexible search function 
and is supported by an extensive array of 
resources to inform policy and practice.1

Launched in 2006, the Portal forms a cen-
tral pillar of the Canadian Best Practices 
Initiative, which was established by the 
Public Health Agency of Canada (PHAC) to 
improve policy and program decision-making 
by enabling access to the best available evi-
dence on chronic disease prevention and 
health promotion practices.1 Throughout 
each phase of the Portal’s development, more 
and more current public health topics and 
new decision-making tools have been added. 
As of February 2011, the Portal provides 
information on about 357 interventions and 
access to 58 resources.

In this article, we aim to demonstrate the 
unique role of the Portal within the broader 
context of other available online resources. 
We use the concept of a “pyramid of  
evidence”2 to compare the Portal with one 
specific resource, Health-evidence.ca, to  
illustrate how public health practitioners  
and decision makers can use these resources 
together to make better, more evidence-
informed decisions.

Evidence-informed decision-
making within the public health 
sector in Canada

A key recommendation of the final report 
of the National Forum on Health, Canada 
Health Action: Building on the Legacy, was 
to develop an evidence-informed health care 
system where high quality research influ-
ences policies and clinical decisions.3 Since 
then, there has been a significant effort to 
promote evidence-informed health practices 
and to establish resources for knowledge 
transfer in both the clinical and the health 
promotion settings. 

Nevertheless, the public health sector in 
Canada still faces significant barriers to mak-
ing evidence-informed decisions.4 Obstacles 
include individual barriers, such as lack of 
time and skill; organizational barriers, such 
as a lack of human resources; no clearly 
communicated values for evidence-informed 
decision-making (EIDM); lack of input from  
all levels of the organization; lack of leader- 
ship and champions; and inadequate resour-
ces and infrastructure to promote and sup-
port EIDM.4 Decision makers also have an 
ongoing need for better access to systematic 
reviews so that their decisions are relevant 
and applicable to the “real world” practice 
setting.5 

Improving the process of evidence-informed 
decision-making

The process of EIDM involves translating  
the best available evidence from a “system-
atically collected, appraised, and analyzed 
body of knowledge”6 in a four-step process 
described by Robeson et al. as follows:

“1) clearly articulating a practice-based 
issue; 2) searching for and accessing 
relevant evidence; 3) appraising meth-
odological rigour and choosing the most  
synthesized evidence of the highest qual-
ity and relevance to the practice issue and 
setting that is available; and 4) extracting,  
interpreting, and translating knowledge,  
in light of the local context and res-
ources, into practice, program and policy  
decisions.”4

While the need to address the individual and 
organizational barriers to advancing and  
sustaining EIDM remains,4 a recent prolif-
eration of online resources provides decision  
makers with a range of high quality research. 
For example, PHAC also launched the 
Canadian Taskforce on Preventive Health 
Care to develop clinical practice guidelines  
that support primary care providers in deliv-
ering the best possible preventive health 
care.7 Other Canadian sites include Health- 
Evidence.ca, which is partly funded by PHAC,  
as well as the Public Health Plus website* 
from the National Collaborating Centre for 
Methods and Tools.8 Other sites include the 
Guide to Community Preventive Services 
website† from the Centers for Disease 
Con-trol and Prevention, Cancer Control 
P.L.A.N.E.T.‡ and The Cochrane Library.§ 
Each of these offers different categorizations 
and levels of evidence on effective public 
health practice, with various focal points. 

*	 http://www.nccmt.ca/tools/public_health_plus-eng 
	 .html
†	http://www.thecommunityguide.org/index.html
‡	http://cancercontrolplanet.cancer.gov/
§	http://www.thecochranelibrary.com/view/0/index 
	 .html

Cross-Canada Forum

Online resources to enhance decision-making in public health

D. Finkle-Perazzo, MA (1); N. Jetha, MPH (in progress) (2)
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Several are searchable databases that pro-
vide a wide range of information and often 
require training in search techniques. As a 
result, they can be daunting to those with 
limited time and expertise. 

Dicenso et al. proposed a pyramid of pre- 
processed research evidence that can reduce 
the time spent finding synthesized research  
evidence to inform policy and practice.2 The 
shape encourages the search for evidence  
to begin at the top of the pyramid. This holds  
the most synthesized evidence whereas the  
bottom holds evidence in its most raw form.  
Many users generally start their search the  
other way around, with the most raw infor- 
mation, which can be very overwhelming.  
In many cases, they stumble upon more 
highly synthesized evidence only by chance.4 

Figure 1 shows DiCenso’s pyramid of evi-
dence using the example of a search focused 
on the issue of exercise and adolescents. 

The Canadian Best Practices Portal

The Canadian Best Practices Initiative1 was  
the outcome of five years of Health Canada-
funded work by Michael Goodstadt and  
Barbara Kahan at the University of Toronto.  
Their work led to the development of the 
Interactive Domain Model (IDM) Best 
Practices¶ and, ultimately, the Canadian 
Best Practice System for Chronic Disease 
Prevention and Control.9

The Canadian Best Practices Portal was born  
of these initiatives. Its key purpose is, quite 
simply, “to help public health decision-mak-
ers make better decisions.” The Portal is 
built upon the population-health approach, 
which recognizes that health is a capacity 
or resource rather than a state, a defini-
tion that corresponds more to the notion 
of being able to pursue one’s goals, to 
acquire skills and education, and to grow. 
This broader notion of health recognizes 
the range of social, economic and physical 
environmental factors that contribute to 
health. The best articulation of this concept 
of health is “the capacity of people to adapt 
to, respond to, or control life’s challenges 
and changes.”10 

¶	 http://www.idmbestpractices.ca/idm.php

Over the years, the Portal has steadily grown 
to include more current public health topics 
and new decision-making tools. Its search 
function is designed to help public health 
decision-makers identify interventions that 
meet their particular needs.

Key features of the Canadian  
Best Practices Portal

The Portal includes a searchable database 
of evaluated community and population 
health interventions that can be replicated 
and adapted for use in similar fields. This 
can be a real time-saver for program and 
policy development and evaluation. Acting 
as a single point of access to evidence-
informed best practices, the Portal makes 
public health planning easier and more 
efficient. Interventions are categorized by 
chronic disease/condition, health promo-
tion topics, behaviour-related risk, strat-
egy, population, determinants of health, 
country of origin and language. Searches 
can combine any of these categories and 
can be further narrowed by setting or by 
keywords. The information on interven-
tions is well organized and easy to use. In 
the case where two or more interventions 
could be applicable, definitions described 
in a hierarchy of evidence11 help users 
assess both qualitative and quantitative 
research evidence. 

The interventions included in the Portal have  
all been consistently and rigorously screened 
through a comprehensive set of selection 
criteria that consists of six key steps:

1.	Literature and collection search by  
priority topic;

2.	Assessment of quality of  
evaluation or study design;

3.	Search for additional information on 
selected individual interventions;

4.	Expert review using inclusion criteria;

5.	Prioritization of selected  
interventions for annotation; and

6.	Selection of resources.

This intensive screening process ensures 
that Portal content is made up of best 
practices (supported by systematic reviews 
and experimental designs) and promising 
practices (supported by quasi-experimen-
tal design and/or observational studies). 
However, it is important to note that the 
scientific quality of evidence in the Portal 
varies due to differences in the evaluation 
approaches used by the interventions.12 
(More information on the selection and 
screening process is available elsewhere.13) 

Figure 1 
A pyramid of pre-processed research evidence focused on the issue of exercise and adolescents

Based on: DiCenso A, Bayley L, Haynes RB. Accessing pre-appraised evidence: Fine-tuning the 5S model into a 6S model. 
Evid Based Nurs. 2009; 12:99-101.
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How decision-makers can make 
the most of the Portal and other 
online resources such as Health-
evidence.ca

By partnering with Health-evidence.ca, Portal  
searches are now supported by published  
systematic reviews that evaluate the effec-
tiveness of public health interventions. Syste-
matic reviews synthesize all the research that 
exists about an intervention and provide a 
much better understanding of the effective-
ness of an intervention than do single studies. 

Consider the example of a busy local public 
health planner who is charged with develop-
ing an exercise program for adolescents. An 
initial step would be to seek other, relevant 
programs that might be adapted, thereby sav- 
ing valuable time and resources. Most plan-
ners would probably begin looking for infor- 
mation by conducting a web search. However, 
the terms “exercise” and “adolescent,” for  
example, would generate 4 270 000 hits using  
the Google search engine, 394 000 hits using  
the Google Scholar search engine and 22 748  
hits using the PubMed database. It is quite 
likely that this amount of information would  
be both overwhelming and extremely disc- 
ouraging. 

In contrast, using Health-evidence.ca as a star- 
ting point, the same terms (“exercise” and “ado- 
lescent”) lead to 102 articles that can be 
sorted according to their date of publication 
or strength of evidence. Alternatively, consult-
ing the Portal produces the list of programs/
intervention shown in Figure 2. 

Let’s say that the planner decides to inves-
tigate “Jump into Action.” Clicking on the 
intervention title opens a page that pro-
vides a description of the program, a link 
to the intervention site, additional web 

The reviews provided by Health-evidence.ca  
have been assessed using a rigorous process 
that includes an examination of methodolo- 
gical quality and ratings by two independent  
reviewers. Users are able to sort search results  
by the level of review quality (e.g. strong, mod- 
erate, or weak). Built-in feedback links also 
request input on how to improve the site.15

What is the difference between the Portal 
and Health-evidence.ca?

The key difference between the Portal and 
Health-evidence.ca is that the former provides 
more information about actual interventions  
and resources while the latter focuses on the  
effectiveness of interventions and presents 
only pre-appraised and pre-synthesized infor- 
mation via systematic reviews. 

DiCenso’s pyramid of evidence identifies  
resources at six levels of evidence. In general,  
resources provided by the Portal fall within 
the category of “syntheses” or “studies.”2  
(see Figure 1). In contrast, Health-evidence.
ca’s resources can be categorized as “syn-
theses” that combine (using explicit and 
rigorous methods) the results of multiple 
single studies to provide a single set of find-
ings, with some “synopses of syntheses.”2

Resources from the Portal are pre-screened 
to meet certain inclusion criteria, and res-
ources from Health-evidence.ca are both pre- 
screened and pre-appraised (filtered to include  
only those studies of the best quality). Both 
these sources are also updated regularly so 
that the evidence is current.

The services and information provided through 
Health-evidence.ca overlap with those of the 
Portal, in that both focus on health promotion.
However, Health-evidence.ca also addresses 
broader public health issues, such as immuni-
zation and emergency preparedness.16

The Portal also includes a selection of res-
ources that help practitioners reach their 
public health planning, chronic disease 
prevention and health promotion goals. The 
resources—websites, documents, systematic 
reviews, databases, manuals and online tuto-
rials—have been selected based on their spe-
cific ability to assist Portal users in making 
evidence-informed decisions. They are organ-
ized according to the National Collaborating 
Centre for Methods and Tools’ seven steps of 
evidence-informed public health.14 

Health-evidence.ca

Dr. Maureen Dobbins at McMaster University 
established the Health-evidence.ca project 
to promote ongoing collaboration between 
the research community and the decision-
making and practice setting. This initial goal  
evolved over the years to include an empha-
sis on facilitating the adoption and imple-
mentation of effective policies/programs/
interventions at the local and regional  
public health decision-making levels across 
Canada.15

Health-evidence.ca is provided at no cost 
to users; despite that, it exists without any  
permanent funding and has received funding  
from a variety of agencies.15 It offers a search- 
able online registry of systematic reviews 
about the effectiveness of public health and  
health promotion interventions. The registry  
is one part of a much larger and more com- 
prehensive knowledge transfer and exchange 
site that will support users in accessing and  
interpreting research evidence. This approach 
connects users across Canada (and inter-
nationally) who work in similar areas or 
have similar interests.15

Key features of Health-evidence.ca

Users of Health-evidence.ca are able to man- 
age and tailor the information they receive 
to their particular areas of interest. Usability  
is also enhanced by a searchable registry that  
recognizes commonly used public health and  
health promotion terms and categories  
(e.g. focus of the intervention, intervention 
strategy, intervention location, and target 
population).15

FIGURe 2 
Results of a Canadian Best Practices Portal search on exercise programs for adolescents

Title Intervention Characteristics Evaluation Methodology/Design

Jump Into Action Quantitative

The Fourth R:  
Skills for Youth relationships

 
Quantitative

Youth Fit for Life (RTIPS) Quantitative
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links, and other details such as country 
of origin, evaluation design, language and 
the primary source document. Following 
this process, the planner efficiently finds 
15 high quality resources that increase the 
potential of developing a better quality, 
more targeted intervention.

Conclusion

There are many important contextual fac-
tors to consider when planning programs 
for health promotion and chronic disease 
prevention, such as the breadth of research 
support, the applicability of the evidence 
in a variety of settings, political and eco-
nomic factors, and the general feasibility 
of the intervention.11 However, above all, 
front-line health practitioners and decision 
makers working in public health need effi-
cient and easy access to good quality infor-
mation to enable better, more informed 
decisions about the services and programs 
they offer. 

Although planners appreciate its impor-
tance, many are daunted by the process 
of analyzing and reviewing evidence to 
ensure that the programs they study are 
effective. Fortunately, Canadian planners 
can use a variety of resources that offer 
access to public health reviews and inter-
ventions. By using a hierarchical pyramid-
of-evidence approach, planners can quickly 
access the high quality evidence needed to 
build the best possible programs. 
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Abstract

An international roundtable on self-management support (SMS) for persons living with 
chronic conditions (CCs) was held in Vancouver, Canada, in June 2009. It brought together 
23 leading researchers, policy makers, health care practitioners and consumers from 
Canada, Australia, New Zealand, the United Kingdom and the United States. It also pro-
vided a forum for critically reflecting on SMS approaches and for building consensus on 
how to move forward in the self-management field. The deliberations resulted in a draft 
international framework that identifies key definitions, principles and strategic directions 
and also outlines sample strategies to guide those working to develop SMS capacities at the 
local, regional or national level. The framework is a mechanism for knowledge exchange 
that will hopefully act as a catalyst to shift SMS-related policy, practice and research direc-
tions to better serve the needs of all CC populations. More than 400 multi-level stake-
holders in the Canadian and international community have been invited to review the 
framework using an e-consultation process. The final framework is scheduled for release 
in the late fall of 2011. 

Introduction

Self-management support (SMS) has become 
an integral component of the management 
of chronic conditions (CCs) and has been 
promoted as an important part of the solu-
tion to the individual, social and economic 
consequences of CCs.1-4 As an essential  
component of the Chronic Care Model,5 SMS 
activities have also become an important 
consideration in many health care reforms. 
Self-management includes the tasks that 
individuals engage in to manage their symp- 
toms and treatments and the physical, emo- 
tional and social consequences of living with 
CCs everyday.6 SMS, on the other hand, is  
the broader domain of activities provided by  

people, organizations and systems to 
support and increase people’s ability to 
self-manage their CCs. SMS includes infra-
structures and policies, supportive services 
and programs, and skills, resources and 
social networks.7,8

A number of governments, health authorities, 
health care facilities, professional associa-
tions and non-profit organizations are pro-
moting initiatives in SMS-related research, 
policies and programs to help reduce the 
various impacts of illnesses such as arthri-
tis, diabetes, heart disease, multiple sclero-
sis, depression and HIV/AIDS. In Canada, 

SMS activities are developing at local, regi- 
onal, provincial and national levels. These  
include an environmental scan of Canadian-
based CC SMS activities funded by the 
Public Health Agency of Canada9 as well 
as efforts to improve primary health care 
delivery (i.e. family health teams) to better 
align SMS activities with the needs of the 
CC population.9-11

However, the development of new models 
and innovative approaches raises questions 
on the complex issue of the quality and 
effectiveness of programs, engagement of  
health care providers, integration with pri-
mary care, community participation in pro-
gram development, potential harms and 
benefits of certain programs, and the limi-
tations of some individuals to effectively 
self-manage their conditions. Gaps exist in 
integrating knowledge about self-manage-
ment across fields of research; for example, 
the vast amount of qualitative literature 
on how people manage their CCs has not 
been well integrated with the literature and 
research on self-management. Similarly, 
knowledge on self-management from criti-
cal and social perspectives in medical soci-
ology and related fields has largely not been 
incorporated into the body of literature  
on self-management. Gaps also exist in the  
exchange of knowledge and information  
between research, policy, and practice do-
mains. For example, while there is mixed 
evidence on the effectiveness6,12,13 of the 
Stanford Chronic Disease Self-management 
Program,14 it remains the dominant policy 
approach being implemented in many 
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provinces in Canada.9 There is also increas-
ing concern that mainstream approaches to 
SMS may be meeting the needs of certain 
subgroups of the CC population, namely 
largely white, well-educated persons, 
to the exclusion of other disadvantaged 
groups and that this may be increasing 
inequities.9,15-23 

These challenges in SMS have been discussed 
at international seminars and conferences  
over the past few years.24-26 However, there  
remained a well-recognized need to convene  
a meeting dedicated to better understanding  
these issues and gaps and to use expert 
opinion and knowledge to develop a col-
lective vision of how to address these 
challenges. As a result, an international 
roundtable on the SMS of CCs was held in 
Vancouver in June 2009.

International roundtable  
and consultation

The British Columbia Centre of Excellence 
for Women’s Health hosted a three-day 
international roundtable on the SMS of 
CCs, entitled “‘Minding the Gap’: Building 
a Frame-work to Bridge Evidence, Policy, 
and Practice in Self-Management Support 
for People with Chronic Conditions.” The 
roundtable, with Canada playing a leader-
ship role, brought together international 
and interdisciplinary expertise in self-man-
agement from among leading researchers, 
policy makers, health care professionals and 
consumers from Australia, New Zealand, 
the United Kingdom and the United States 
as well as Canada. The 23 participants 
explored major initiatives in the current 
SMS field, identified key stakeholder per-
spectives and needs, analyzed strengths and 
opportunities and began developing a vision 
for advancing the field. The three-day  
process saw important differences in per-
spectives as well as divergent opinions and 
tensions between individuals, disciplines, 
sectors and countries; these high-lighted the 
challenges and opportunities of collabora-
tive initiatives involving multiple countries 
and stakeholders at different levels. The 
self-administrated survey responses of 12 
expert informants who were not present  
at the roundtable (including two health  
professionals working in Canada’s First 

Nations communities) added further opin-
ions to the exciting debates.

The roundtable achieved its goal of further-
ing an interdisciplinary and intersectoral 
understanding of SMS and created a col-
laborative space for advancing SMS research, 
policy and practice. The participants were 
able to articulate a list of key values, prin-
ciples, strategic directions and actions for 
addressing major gaps; these recommenda-
tions were summarized in a proceedings 
report.27 The participants agreed that ongo-
ing collaboration across sectors and disci-
plines and within and among countries was 
essential to disseminate evidence-based prac- 
tices and evidence-informed policy. In order 
to continue the collaboration process initi-
ated at the meeting, participants developed 
a plan to create an “SMS community of  
practice.” The Canadian Institutes of Health 
Research (CIHR), which co-funded the 
roundtable, awarded a grant in January 2010 
to further advance the development of the 
framework and community of practice.

Forwarding the field: internation-
al SMS framework development

After the meeting, transcripts were compiled  
and analyzed using qualitative methods (the-
matic analysis) and the findings were used 
in the framework development process28 to 
create Building Bridges: An International 
Framework for Chronic Condition Self-
Management Support (“CCSMS framework”).  
This draft framework was sent out for two  
reviews among the roundtable participants  
in April and September 2010 using a  
modified Delphi e-consultation process29 
(using a web-based survey created using 
SurveyMonkey) resulting in an 82% and 
80% response rate, respectively. In December  
2010, the framework was released via an 
adapted e-survey to more than 400 indi-
viduals and organizations in the SMS 
field for broad international review. In 
total, over 203 reviewers from 16 coun-
tries reviewed and gave their feedback on 
the draft framework: 194 completed the 
e-survey, and 9 gave detailed responses 
through email. The final framework  
will be broadly disseminated in the late fall 
of 2011. In order to strengthen the poten-
tial utility and impact of the framework 

over the long term, supplementary docu-
ments may be developed; these will focus 
on evidence to support the identified  
strategic directions, implementation appro-
aches in different contexts, and tools to  
facilitate knowledge translation between 
re-search, policy and practice. 

The purpose of the draft framework is to 
help stakeholders in a variety of sectors influ-
ence policy, practice and research related 
to SMS for CCs. The framework identifies 
eight principles and seven strategic direc-
tions to guide those working to develop SMS 
capacities at the local, regional and national 
level. It also identifies sample strategies that  
suggest different ways of addressing each  
key area, recognizing that specific strategies 
must be developed in response to the needs,  
res-ources and systems in specific contexts. 

Conclusion

As a result of its key involvement in the 
CCSMS framework, Canada is situated as a  
leader in building bridges, facilitating the 
development of a collective vision that can 
improve SMS. The collaborative process of  
developing the framework that began in  
Vancouver in 2009 has been instrumental in 
creating an international SMS community 
of practice that can continue to exchange 
knowledge and experience across countries  
and embark on mutually beneficial projects 
that aim to improve the health of CC popu-
lations and reduce inequities. As evidenced 
by the positive survey responses to date, the 
draft CCSMS framework is already acting 
as an important catalyst for expanding and 
strengthening research, policy and practice  
networks and knowledge translation capaci-
ties both in Canada and abroad.
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Disappointed with the texts used to teach 
introductory epidemiology to postgraduate 
students, Bhopal published his own book 
based on a review of 25 introductory texts 
in 2002.1 In that well-received first edition, 
Bhopal explained the underpinning con-
cepts of epidemiology using plain language 
and illustrative examples; he further aimed 
to reinforce understanding by including 
practice questions and answers at the end 
of each chapter. 

The primary aim of this second edition 
was to improve upon the first in several  
areas. In contrast to the first edition, the 
author has expanded the question and ans- 
wer sections and further simplified the lan- 
guage to accommodate those students 
whose main language is not English. He has 
also added introductions to particular fields, 
including genetic epidemiology and the pur-
pose of reviews (narrative, systematic and 
meta-analysis). 

As with the first edition, this 417-page second 
edition is divided into 10 chapters designed 
to be taught in 10-day introductory course at  
the postgraduate level. As a whole, the book 
explains the key concepts in epidemiology 
well and provides a background to a broader 
conceptual framework. At the start, we are 
introduced to the idea that the underlying 
premise of epidemiology asks us to consider  
why some people in a population are health-
ier than others; through an examination of  
the myriad determinants of health, practi-
tioners in multiple disciplines can put into  

practice what they know in order to improve 
the health of populations. Here the book 
would benefit from a population health 
framework diagram to show the different  
levels of factors that contribute to population 
health. An example of such a framework is 
the CIHR-IPPH Conceptual Framework of 
Population Health.2

The section on relative risk, odds ratios and 
attributable risk is well explained so that the 
reader can clearly understand the concepts  
of each measure and be able to calculate 
them accurately. The sample questions pro-
vide reinforcement of the concepts and their 
applications. Students will also find useful 
the glossary of terms although some impor-
tant epidemiological terms, including “reli-
ability” and “validity,” are missing.

For the most part, the material presented in 
the text is valid and well summarized and 
reported on. There are certain concepts, how- 
ever, that require more accurate explanation. 
For example, Bhopal refers to “the epidemio-
logical concept of sex [as] also a mix of bio-
logical and social” (p.9); it is more accurate 
to describe “sex” as the biological concept 
and “gender” as the social one. Similarly, he  
does not distinguish between “race” and “eth- 
nicity.” In some parts of the book, concepts 
are introduced too generally, such as the 
overview of study designs in table format, 
which seems out of place. This may confuse 
students since overview tables are generally 
more useful after a detailed explanation. 
Further, the relationship between variables 

and outcomes could have been more clearly 
explained using diagrams.

The section “How to keep your supervisor  
happy; or 9 tips on research writing” (p. 345)  
seems out of place being as it is in the chap- 
ter “Epidemiological study design and prin- 
ciples of data analysis.” The section is headed 
“Appendix 2,” which makes one think that it 
was intended for the back of the book, where  
it would be better placed. Also at the back of  
the book is the section on historical land-
marks in epidemiology, which is tradition-
ally placed at the beginning of epidemiology 
texts. The account of John Snow and the 
infamous Broad Street pump, for example, 
which resulted in his concluding that cholera  
was water-borne and not the result of “mias-
ma,” is buried so far in the back of the book 
that it risks being overlooked altogether.

The discussion regarding population homo- 
geneity and heterogeneity in the exploration 
of causes of disease (p.24) is quite strong,  
as is the section on research ethics. The  
social determinants of health are well des-
cribed, particularly the discussion on income 
gradients and impact of societal factors on 
health. The concept of Rose’s “causes of 
causes,” which is not often discussed in 
introductory texts, is well explained and use-
ful in the discussion of the determinants of 
health and complexity in the study of popu-
lation health. Also, the section on genetic 
epidemiology is clearly written, making use 
of good examples to illustrate some of the 
more difficult concepts.

Book review
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Overall, the book uses language suitable 
for students with an intermediate level 
of English. It contributes to other works 
on the subject, especially the conceptual 
frameworks and theories that are the basis 
of epidemiology and many of the analyti-
cal approaches to which health researchers 
sometimes do not give enough considera-
tion. Although there are some sections that 
could be im-proved upon, in general this 
second edition of Concepts of Epidemiology 
is one of the more comprehensive and 
effective texts for teaching introductory 
epidemiology to graduate students.
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