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Highlights

• We worked with three emergency 
depart ments and three primary care 
clinics across Ontario to imple-
ment evidence-based practices for 
high quality care of adults with 
intellectual and developmental 
disabilities. 

• While some sites made considerable 
progress, others were challenged to 
make sustainable improve ments. 

• More successful implementation 
occurred when sites had strong 
champions, an interest in this 
patient group and used electronic 
prompts and automated point of 
care tools to embed new practices.

• Less successful sites were chal-
lenged by staff turnover, low morale 
and passive endorsement from 
leadership. 

• Given these challenges, system 
level supports are important for 
wider spread of this intervention.

improved practice are the emergency 
department (ED) and primary care (PC) 
settings. Both serve as main entry points 
into the health care system, playing a criti-
cal role in providing early and accurate 
diagnosis, early intervention, and linking 
individuals to needed community supports. 
Prior research has shown that although 
adults with IDD have similar rates of PC 

Abstract

Introduction: Adults with intellectual and developmental disabilities (IDD) have high 
rates of morbidity and are less likely to receive preventive care. Emergency departments 
and primary care clinics are important entry points into the health care system. 
Improving care in these settings can lead to increased prevention activities, early dis-
ease identification, and ongoing management. We studied barriers and facilitators to 
improving the care of patients with IDD in three primary and three emergency care sites 
in Ontario.

Methods: Data sources included structured implementation logs at each site, focus 
groups (n = 5) and interviews (n = 8). Barriers and facilitators were coded deductively 
based on the Consolidated Framework for Implementation Research (CFIR). Synthesis 
to higher level themes was achieved through review and discussion by the research 
team. Focus was given to differences between higher and lower implementing sites. 

Results: All sites were challenged to prioritize care improvement for a small, complex 
population and varied levels of implementation were achieved. Having national guide-
lines, using local data to demonstrate need and sharing evidence on value were impor-
tant engagement strategies. Factors present at higher implementing sites included strong 
champions, alignment with site mandate, and use of electronic prompts/reminders. 
Lower implementing sites showed more passive endorsement of the innovation and had 
lower capacity to implement. 

Conclusion: Providing effective care for small, complex groups, such as adults with 
IDD, is critical to improving long-term health outcomes but is challenging to achieve. At 
a systemic level, funding incentives, access to expertise and improved electronic record 
systems may enhance capacity.

Keywords: intellectual disability, developmental disabilities, implementation, primary 
health care, emergency medical services, quality improvement, barriers and facilitators

congestive heart failure, chronic obstruc-
tive pulmonary disease, seizure disorders, 
gastrointestinal disorders and psychiatric 
disorders, and they are less likely to 
receive preventive care.1–4  

To improve health outcomes for adults 
with IDD, two important targets for 

Introduction

Adults with intellectual and developmen-
tal disabilities (IDD) are an extremely vul-
nerable population with complex health 
needs. Compared to those without IDD, 
they are more likely to develop a range of 
chronic conditions including diabetes, 
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use and higher rates of ED visits than the 
general population,1 care provided in 
these settings can be insufficient, or 
inappropriate.5–7

The ED and PC are both generalist set-
tings, in that they provide care to a wide 
variety of patients, and people with IDD 
are not their exclusive focus. Adults with 
IDD are more likely to have complex 
health profiles3 and may additionally have 
difficulty communicating their health con-
cerns.8 Staff in these general health care 
settings often lack sufficient training in 
the specific health complexities of adults 
with IDD, and may lack the time and 
training to appropriately adapt communi-
cation and care processes.9–13 Staff may 
also have difficulty recognizing which 
patients have IDD, making adapted or 
accommodated care impossible.13,14 Finally, 
stigma and misconceptions regarding indi-
viduals with IDD still exist in wider soci-
ety and health care professionals are not 
exempt.15–17 Improving the quality of care 
in these settings can contribute to reduced 
hospital use, and improved long-term 
health outcomes.

An evidence base of strategies to improve 
quality of care for patients with IDD in 
these two settings is emerging,9,18,19 yet, 
relatively little research has examined 
how to implement these strategies in prac-
tice. Practice change can be challenging20 
and interventions successful in research 
settings often fail to be implemented in 
practice.21,22 Systematic efforts to improve 
care for adults with IDD face the addi-
tional challenge that they represent only 
about 1% of the population23 and thus 
may be viewed  as having lower priority 
than other more frequently seen patient 
groups. A few studies in the UK and 
Australia have looked at barriers to PC 
improvement,9 however, they were limited 
to physician feedback and, due to differ-
ences in health care systems, may not 
translate to the Canadian context. We only 
identified one previous study on barriers 
to implementation in the ED, conducted 
in the UK.24 None of these studies reported 
a structured, staged approach to imple-
mentation, which was used in our study 
and has been shown to improve imple-
mentation success.22

In our present study, we supported three 
hospital EDs and three PC clinics located 
across Ontario, Canada in a structured 
practice change process to improve care of 

adults with IDD.  In each setting the 
improvement work addressed three com-
mon core components: (1) identification 
of patients with IDD; (2) provision of 
modified care (e.g. adapted communica-
tion, improved discharge planning, com-
munity linkages); and (3) staff training 
and support. The core components were 
identified based on input from patients, 
families, and clinicians, the literature and 
established guidelines, where available. 
The PC intervention (the periodic compre-
hensive health exam) was recommended 
in Canadian national clinical guidelines 
on the primary care of adults with IDD18 
whereas the ED intervention included evi-
dence-based strategies, but these were not 
recommended in equivalent guidelines or 
standards. These common core compo-
nents were adapted to fit within the spe-
cific context of each setting based on 
feedback from patients, families and clini-
cians; more detailed descriptions of inter-
vention selection and development have 
been published else where.6,25,26,27

This paper reports staff perspectives on 
the extent of implementation achieved 
and barriers and facilitators encountered 
across the six study sites. Study findings 
can contribute knowledge about strategies 
to improve the quality of care for adults 
with IDD in these key settings and com-
plement prior work from the service user 
perspective.26–31

Methods

Implementation

A structured, staged implementation pro-
cess was used at the six study sites follow-
ing the four stages of the National 
Implementation Research Network (NIRN) 
model:22

• Exploration: Generate staff awareness 
and engagement.

• Installation: Plan and implement required 
changes, tailored to the setting. 

• Initial implementation: Begin interven-
tion delivery, collect feedback to refine 
and improve the process. 

• Full implementation: Fully incorpo-
rate intervention into ongoing routine 
practice.

Exploration was initiated in the first two 
sites (ED 1 and PC 1) in spring 2012, and 
in four additional sites in spring 2013. The 
study was completed in March 2015 and 

follow up data was collected from March 
to July 2015.

Implementation was supported through a 
partnership between the central research 
team and the local site implementation 
team, which minimally included a local 
lead (a senior physician or administrator), 
and a paid implementation facilitator. At 
some sites the local lead recruited addi-
tional staff (e.g. physicians, nurses, social 
workers, administrative staff) to partici-
pate on the implementation team. The 
central team provided content expertise, 
and together with appropriate experts 
depending on the tool (clinicians, patients, 
and families) helped to develop and adapt 
tools for each setting and provided overall 
project management support. The local 
site implementation team was responsible 
for the internal implementation of the 
practice change, including the logistics of 
incorporating new processes and resources, 
and engaging and training site staff. 

Data sources 

See Table 1 for an overview of data collec-
tion by site. 

Implementation log
A structured template was used to record 
each site’s progress through the imple-
mentation stages including:  status, activi-
ties conducted to achieve progress and 
any helping or hindering factors. Each log 
was updated periodically during the study, 
minimally at the study mid-point and at 
study completion, by a central evaluator 
based on interviews with the site facilita-
tor and other staff as needed. One site 
(PC3) left the study early and, therefore, 
only had one point of completion. The 
same evaluator conducted all interviews 
to maximize consistency and reliability. 
Multiple points of completion were critical 
to capture the evolving experience over 
time and to ensure no loss of data due to 
memory distortion or staff turnover. 

Staff focus groups/ interviews
At study completion, focus groups, or 
individual interviews when focus group 
participation was not possible, were con-
ducted with the site implementation teams 
using a semi-structured guide. Based on 
the implementation literature21,32–34 the guide 
addressed: barriers and facilitators to 
implementation, value of the facilitated 
implementation process, and strategies to 
support sustainability. 
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As indicated in Table 1, across the six 
sites, eight individual staff interviews and 
five focus groups with a total of 27 staff 
were conducted. Participation varied by 
site due to the range in size and composi-
tion of the site implementation teams. 
Focus group discussions lasted approxi-
mately one hour; individual interviews 
were generally 15-30 minutes. All were 
digitally recorded and transcribed.

While the research team supported both 
the implementation and the evaluation, 
the functions were separated and the eval-
uators on the team did not deliver imple-
mentation support.

Analysis 

The stage of implementation achieved 
was determined based on the implemen-
tation logs and focus group feedback; final 
ratings were verified by the implementa-
tion leads.

Barriers and facilitators were identified 
though deductive analyses of all study 
data sources based on the Consolidated 
Framework for Implementation Research 
(CFIR),21 while remaining open to newly 
emerging themes. CFIR was developed 
based on a synthesis of pre-existing imple-
mentation theories and offered an over-
arching typology of factors that influence 
implementation success from which 
researchers could select the constructs 
most relevant to their own research. Using 
CFIR allows for cross study comparisons 
and can help advance understanding of 
the critical components of successful 
implementation.35

CFIR constructs are organized into five 
major domains. Four were applied to this 
study:  characteristics of the intervention 
(e.g. evidence strength, complexity of tar-
get population); the outer setting (e.g. sys-
tem policy, resources); inner setting (e.g. 

organizational culture, leadership, inter-
vention compatibility with program man-
date); and the implementation process 
(e.g. engagement of key stakeholders, 
implementation team). The fifth domain, 
characteristics of individuals involved 
(e.g. knowledge and attitudes), was not 
included as the study focused on organi-
zational factors and data on individual 
staff characteristics were not collected. 

All text was reviewed and coded accord-
ing to CFIR. First level synthesis was con-
ducted across data sources at site level. 
Themes were then synthesized across 
sites through review and discussion by 
three team members, focusing on differ-
ences between higher and lower imple-
menting sites. Final results were reviewed 
by the site implementation leads for vali-
dation and accuracy. Quotations from 
focus groups and interviews are included 
to illustrate findings.

Research ethics board approval for the 
study was received from the home institu-
tion of the research team and the aca-
demic institutions of the participating 
sites. 

Results

Stage of implementation achieved

The extent of implementation achieved at 
each site varied across the four NIRN 
stages (see Figure 1). Of the six sites: one 
reached full implementation (PC 1); four 
achieved some degree of implementation 
but were unable to fully incorporate the 
intervention into routine practice during 
the study period (ED 1, ED 2, ED 3, PC 2); 
one did not proceed past the exploration 
stage (PC 3).

Barriers and facilitators to implementation 

Barriers and facilitators to implementation 
were organized according to CFIR. See 

Table 2 for an overview of themes 
identified. 

Intervention/population characteristics
A consistently noted barrier across sites 
was that adults with IDD represent only a 
very small portion of patients. They, fur-
thermore, comprise a high need, time con-
suming and heterogeneous population 
that staff are often uncomfortable or unfa-
miliar with treating. 

 This is a complicated area of imple-
mentation. You have a high needs 
group that you don’t see every day. 
In a sense… and I have some expe-
rience with implementation, that’s 
why I’m so impressed with what 
we’ve achieved… that usually 
means zero uptake. That combina-
tion of – complicated but you have 
to remember the complexity and 
you don’t see them very often – 
that’s usually a full stop. (Site lead, 
ED 1)

This barrier was offset to some extent in 
the PC settings by the intervention’s 
grounding in national clinical guidelines, 
which informants felt provided legitimacy 
and some external pressure to implement. 
By contrast, there were no established 
guidelines to draw on for the ED 
inter vention. 

Outer setting
Less focus was given to the outer setting 
by informants. However, one issue raised 
in the PC sites, particularly the lowest 
implementing site (PC 3), was the absence 
of any financial incentives for this work. 
This is a complex, time-consuming popu-
lation to care for and some felt that finan-
cial incentives for physicians would 
support implementation. 

 I’d like to say no. I don’t think any 
of us are rooting for money. How-
ever, on the other side when there 
are incentive payments for doing 
things, we do them more. Incentive 
payments I think would sadly make 
sure we follow up, make sure every-
body gets seen. (Physician, PC 3)

Inner setting
Much of the feedback focused on issues 
related to the inner setting. Across all six 
sites a recurring challenge was lack of 
resources; staff were extremely busy, with 
a multitude of other projects competing 
for attention. 

TABLE 1 
Data collection by site

Site Focus groups, n Interviews, n Implementation logs, n 

PC1 1 (7 participants) 1 2

PC2 1 (2 participants) 0 2

PC3 0 5 1

ED1 1 (10 participants) 1 2

ED2 1 (5 participants) 0 3

ED3 1 (3 participants) 1 3

Abbreviations: ED, emergency department; PC, primary care.
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 It’s the same that we face with all 
practice change where it’s competi-
tion for oxygen and bandwidth. 
There’s always a long list of poten-
tial quality improvement projects or 
other priorities. So, you’re always 
competing for people at the same 
time that we’re trying to reduce 
waiting times, and improve hand 
washing, and whatever the focus of 
the organization is. (Clerk, ED 1)

 I think this piece gets buried under 
so many other problems. Some times, 
really, the DD thing isn’t on top of 
the list because there’s just so many 
other things there. (Site lead, PC 2)

Despite this common starting point, how-
ever, the presence of facilitators including 
alignment with site mandate, research or 
quality improvement experience, good 
timing, high perceived number of patients 

with IDD, strong leadership and available 
resources, allowed some sites to prioritize 
this work. These facilitators are described 
in more detail below. 

All the higher performing sites empha-
sized the value of intervention alignment 
with their organizational cultures and man-
dates—i.e., collaboration (PC 1), improve-
ment and innovation (ED 1, PC 2), patient 
centered care (ED 2) and marginalized 

FIGURE 1 
Stage of implementation achieved by site

Abbreviations: ED, emergency department; PC, primary care.

Exploration Installation
Initial

implementation
Full

implementation

PC 3 PC 2 PC 1

ED 3 ED 2 ED 1

TABLE 2 
Domains and themes identified

Domain Themes (relevant CFIR construct)

Intervention characteristics 
Factors related to site perception of the intervention  
(and target population)

• Low prevalence population (relative advantage) 
• High need, heterogeneous population (complexity)
• Evidence base of the intervention (evidence strength and quality)

Outer setting  
Factors related to system external to the study site

• Financial incentives or accountabilities to deliver the intervention  
(external policy and incentives)

Inner setting 
Factors internal to the study site 

• Competing initiatives and demands on site resources (relative priority)
• Alignment of the intervention with organizational culture and mandate (compatibility)
• Experience with research and quality improvement (readiness for implementation)
• Implementation timing (readiness for implementation)
• Perceived number of site patients with IDD (relative priority)
• Clinical champions and senior administrative leadership (leadership engagement)
• Available staff resources (available resources)

Process 
Factors related to the process of implementing the intervention

• Staff engagement (engagement)
• Skills and composition of implementation team (formally appointed internal  

implementation leaders)
• Role of research team (external change agents)
• Use of EMR for sustainability (executing)
• Proactive identification (executing)
• Time available to implement (executing)

Abbreviations: CFIR, Consolidated Framework for Implementation Research; EMR, electronic medical records; IDD, intellectual and developmental disabilities.
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populations (PC 2). Some sites also high-
lighted their experience with research and 
quality improvement as beneficial (PC  1, 
PC 2, ED 1, ED 2) and it helped that there 
was a small amount of funding attached 
to the project (ED 2). 

 Part of the reason we engaged in 
this was because of the supports, 
the frame, and then how it fits 
within what we envisioned was 
important. (Director, ED 2)

 We like [projects] that allow us to 
take a quality improvement approach 
that can be collaborative, that can 
be interdisciplinary and so this 
aligned with all of those objectives, 
so it fit in nicely. (Clinical Program 
Coordinator, PC 1)

In contrast, the lower performing sites 
reported issues related to low staff morale, 
burnout and change fatigue (ED 3), or 
having a less collaborative, more business 
focused environment (PC 3). They empha-
sized that although providing high-quality 
care to adults with IDD was important, it 
was simply not their top priority, or it was 
something they felt they already provided 
(ED 3, PC 3). 

 I mean I think we recognize that 
these people need appropriate care 
and want to provide that but…I 
guess people haven’t really seen it 
as perhaps a bigger problem as 
some other things. (Physician, PC 3)

Several sites were also challenged by poor 
timing, with major structural changes or 
serious clinical interruptions that had to 
take precedence; for example: organiza-
tional restructuring (PC 2, ED 3), new 
electronic medical record (EMR) platform 
(ED 3, PC 3), moving physical locations 
(PC 3), community health crisis requiring 
ED response (ED 2). 

 Nurse managers changing over… 
clerical managers disappearing… 
people who were very good system 
implementers moving on to other 
positions. In that vacuum it is very 
hard to get traction on getting some-
thing going. (Site lead, PC 2)

Another important factor was whether 
there was a pre-existing focus on this pop-
ulation. PC 1 reported having a relatively 
high number of patients with IDD in com-
parison to other PC practices which facili-
tated buy-in. 

 We have a fairly large population of 
adults with IDD so … there’s a lot 
of people who were interested in 
the topic and again, it was a nice 
project for us. (Clinical care coordi-
nator, PC 1)

Other sites initially felt they had very few 
patients with IDD and did not see the 
project’s relevance. For some, this percep-
tion was overcome through staff educa-
tion, local data demonstrating high service 
use by adults with IDD, or, at one site, a 
sentinel event involving a patient with 
IDD. However, for others the perception 
prevailed.  

A clear difference between the higher and 
lower performing sites was leadership. 
The higher performing sites (PC 1, PC 2, 
ED 1, ED 2) had strong clinical champions 
and support from senior leadership. Often 
champions who stepped forward had per-
sonal connections or significant clinical 
experiences with individuals with IDD. 

 I think the people that were on the 
team are leaders and were respected 
and credible champions […] I think 
the people that were brought in on 
this have a level of credibility and 
trust amongst their peers […] and 
that’s an important piece. (Imple-
mentation facilitator, ED 1)

At the lower performing sites (ED 3, PC 3), 
senior leadership only passively endorsed 
the project.

 There was no support from admin-
istration, really it …just felt very… 
demoralizing. (Allied health worker, 
PC 3)

All sites faced competing demands on 
staff time; some, however, made the deci-
sion to prioritize and focus capacity on 
this project. There were also differences in 
the baseline resources available at each 
site. For example, ED 1 had full time social 
work coverage while ED 2 and ED 3 had 
very limited social work coverage. By 
necessity this led to differences, sometimes 
limitations, in how the intervention was 
implemented and the level of interprofes-
sional involvement. 

Process
An important part of the implementation 
process was staff engagement; however, 
this was challenging. It proved difficult for 
the implementation teams to set up meet-
ings with site staff due to high clinical 

demands, even standing meetings were 
often cancelled (ED 1, PC 2, PC 3), and 
site leads lacked sufficient time for ongo-
ing staff communication (PC 2). Some 
sites, however, offered examples of cre-
ative strategies to engage staff including 
continuous communication and ‘advertis-
ing’ the intervention, use of colourful 
posters, screen savers and email blasts. 

 I think just keeping it on the radar, 
it just can’t be a one-shot blitz of 
here’s [the intervention], here’s 
posters, here’s this, here’s that and 
then it just – that's it. I think it has 
to be revitalized on a regular basis. 
(Clinical educator, ED 1)

An important strategy at ED 2 was includ-
ing frontline clinicians in designing the 
intervention, providing a sense of owner-
ship. PC 1 emphasized the value of allow-
ing participating staff to volunteer, rather 
than being assigned, to ensure the inter-
vention is delivered by passionate and 
dedicated individuals.

 …it wasn’t that it was dumped on 
someone, it was somebody who 
was actually interested in the topic. 
(Clinical program coordinator, PC 1)

Also important was engaging with stake-
holders who were external to the setting. 
This was particularly true for the EDs who 
had to work closely with the community 
sector to implement communication tools. 
While one of the higher implementing sites 
(ED 2) reported developing an excellent 
relationship with the community, a lower 
implementing site (ED 3) described con-
siderable barriers due to tensions between 
hospital and community perspectives.

 I remember at the beginning of the 
project looking towards [commu-
nity representatives] saying, ‘You 
are the experts. We are the experts 
in acute care, you are the expert in 
this area. Assume we know noth-
ing. Teach us what we need to 
know.’ And I think that contributed 
to just valuing the expertise of oth-
ers and not… we needed the exper-
tise. I think that is the key point. 
(Director, ED 2)

 I think that the agencies have really 
good relationships with the emer-
gency department here… but the 
language of social services and the 
language of health are so different, 
and so sometimes that is difficult. 
(Community facilitator, ED 3)
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A strong inter-professional implementa-
tion team was also identified as an impor-
tant facilitator (PC 1, ED 1, ED 2). Missing 
representation from any professional 
group inevitably resulted in challenges 
implementing aspects of the intervention 
relevant to that group. It was also impor-
tant that team members worked well 
together, were passionate about the proj-
ect, and had the right skillset for the job. 

 Well, just one of the learnings is 
that it takes a team. It’s definitely 
not a one or two-person thing. It’s 
having facilitators and having [the 
manager] and [the nurse educator], 
and a physician contact [...] It really 
was a team approach. (Implemen-
tation facilitator, ED 2)

Challenges arose in the lower implement-
ing sites where team members lacked the 
necessary skills and interest in the project 
or did not have the authority or receive 
the necessary support to move the project 
forward (ED 3, PC 3).

 I think the lack of enthusiasm and 
support [was the biggest barrier]... 
because it just felt like dragging 
your feet through the mud… so 
with all the other stuff going on it 
was really easy for it to get lost, you 
know? It was just really, really easy 
for it to go ‘oh well nobody cares, 
what’s the point.’ (Allied health 
worker, PC 3)

The lower implementing sites (ED 3, PC 3) 
were also challenged by the turnover of 
key members of the implementation team 
mid-way through the project. These gaps 
in staffing considerably challenged imple-
mentation efforts. 

Most sites emphasized that support from 
the central team, including tool develop-
ment, content expertise and project man-
agement support, was critical to the 
success of the project and felt it was 
unlikely they would have proceeded with 
the project in the absence of the central 
team. 

Because this population is seen infre-
quently, sites found one-time training to 
be insufficient. The higher implementing 
sites (ED 1, PC 1, PC 2) embedded auto-
mated prompts, flags, tools and reminders 
into their EMRs. Sites without flexible 
EMRs or who could not, or did not, work 
to modify their EMRs, faced greater chal-
lenges achieving sustainability (PC 3, ED 2, 
ED 3). 

In some respects, the PC settings had an 
advantage because they are familiar with 
their patient population and can proac-
tively identify and flag patients with IDD 
in their roster. In contrast, ED visits are not 
planned so most patients are new to the 
hospital, making identification challenging. 

Finally, implementation is very time- 
consuming. ED 1 and PC 1 had the advan-
tage of an extra year of exploration. 
Although they faced many setbacks and 
false starts, the extra time afforded them 
the opportunity to recover. When the 
remaining sites faced unexpected chal-
lenges, including difficulties achieving 
buy-in at the site and bureaucratic hurdles 
(e.g. contract delays, ethics approvals), 
they were left with less time to complete 
the installation and implementation of the 
intervention. The shift from project to sus-
tainable practice was a hurdle that 
required time to achieve. If all the sites 
had equal time to implement, the results 
may have been different. 

 For me it really reinforced what I 
already knew, which is that this 
kind of stuff takes time and that it 
works best if you can build that 
enthusiasm and if you have a cham-
pion and that it can go wrong pretty, 
pretty easily. (Allied health worker, 
PC 3)

Discussion

This study explored barriers and facilita-
tors to improving health care for adults 
with IDD, a group with high health com-
plexity and high rates of health care utili-
zation. Despite the acknowledged importance 
of improving care for this group and the 
structured implementation supports pro-
vided, all sites reported challenges and 
varied levels of implementation were 
achieved across sites. 

An initial challenge was site buy in- i.e. 
achieving site agreement to proceed with 
the implementation. There are always a 
multitude of projects competing for atten-
tion and interventions that target a small 
number of patients can be perceived as 
having a smaller payoff.  To address this, 
additional work was needed to demon-
strate the value of this intervention and 
the presence of facilitators including align-
ment with site mandate, strong champi-
ons, a pre-existing focus on IDD and the 
existence of national guidelines, was 
important to allow the site to move 

forward. This aligns with previous research 
which found that a key barrier to uptake 
of primary care improvement for patients 
with IDD was low perceived value of the 
intervention.9 

Most of the study sites achieved initial 
implementation but, at study end, sus-
tainability seemed uncertain at all but one 
of the sites. This occurred in part because, 
due to the nature of this population, staff 
received relatively low exposure to the 
intervention. Most clinicians see patients 
with IDD relatively infrequently, giving 
them few opportunities to ‘practice’ the 
intervention and incorporate it into their 
routine. We found that without some type 
of reminder mechanism, it was unlikely 
staff would remember to provide the inter-
vention, and how to do so. Site feedback 
indicated the use of automated electronic 
reminders and clinical prompts to be 
immensely helpful in supporting interven-
tion delivery; follow-up can determine 
how successful this strategy is in support-
ing long-term sustainability.  

Beyond these challenges, many of the 
same barriers and facilitators generally 
identified in the implementation litera-
ture,32–34 were also reported by the study 
sites. Higher implementing sites benefited 
from strong champions, alignment with 
site mandate, research or quality improve-
ment capacity, and sufficient staff resources. 
Lower implementing sites were challenged 
by low morale, staff turnover, low staff 
engagement, passive endorsement from 
leadership, staff with insufficient skills or 
authority leading the project and insuffi-
cient time to implement. Previous studies 
on implementing practice change for 
patients with IDD identified some similar 
barriers including lack of resources, lack 
of leadership support, insufficient funding 
and low perceived value.9,24 

To support spread of this intervention, 
there are several system level strategies 
that can offset some of the challenges 
above, reduce the burden on individual 
organizations and facilitate wider imple-
mentation. Almost all study sites empha-
sized the critical role played by the central 
team, suggesting that spread would 
require ongoing implementation support 
to provide information, keep resources 
updated and help sustain momentum. 

Implementation could also be supported 
by a central IDD patient registry, as has 
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been established in other jurisdictions.36 
This would help ensure the often-invisible 
segments of the IDD population with more 
mild disabilities are identified. A registry 
could be linked to EMRs, facilitating iden-
tification in busy EDs where it is challeng-
ing and eliminating the need for labour 
intensive manual reviews of patient ros-
ters in PCs, the method used by the study 
PC sites. 

Another central support strategy is for 
EMR vendors to centrally incorporate IDD 
specific point-of-care tools and automated 
prompts, thereby reducing the need for 
each site to do so individually. At most 
study sites expanding EMR function 
required extensive time and sites without 
the resources to make these changes were 
uniformly less successful in their imple-
mentation efforts. This would be easier to 
accomplish in jurisdictions or sectors with 
a single common EMR platform. 

Adults with IDD often require longer 
appointments, which can be a barrier for 
physicians reimbursed in fee-for-service 
models. Incentive payments are already 
used in Ontario for specific procedures 
(e.g. cancer screening) and may be a valu-
able strategy related to this population. 
Though studies from jurisdictions where 
financial incentives are available suggest 
that, while they can be beneficial, they 
alone are insufficient to achieve change.12,37

This intervention could also be supported 
by improvements in medical, nursing and 
other clinical training programs which 
currently include relatively little content 
on IDD.12,24,38,39 However, even with improved 
education, adults with IDD are a complex 
group and it may not always be possible 
for generalist teams to fully support them. 
Both ED and PC settings may benefit from 
working with clinicians who specialize in 
treating adults with IDD. One potential 
model to consider is the learning disability 
liaison nurse role used in the UK. The 
nurse liaison is a dedicated role that sup-
ports improved care for individuals with 
IDD in hospitals, either through direct 
care or by supporting the care team. 
Current research in this area is limited, 
but generally positive on the effectiveness 
of this model.24,40,41 Primary care delivery 
could be supported by a referral or consul-
tation model with IDD specialized PC 
practices.12 The combination of improved 
education for all clinicians and access to 
support from IDD specialists could support 

widespread capacity for high quality care 
in generalist settings. 

Strengths and limitations 

Relatively few previous studies, and no 
Canadian studies, have examined barriers 
and facilitators to improving emergency 
and primary care for adults with IDD. To 
the best of our knowledge, this is the first 
study in any jurisdiction that has used a 
structured, staged implementation approach 
to improve care for this population, an 
approach that has been shown to improve 
implementation success. A strength of this 
study is that it included sites from three 
diverse localities across Ontario; however, 
each of these sites exists within a specific 
context and findings may not apply to 
other contexts. This effort was part of a 
grant which included commitment from 
sites to participate at the time of grant 
submission. It is likely that implementa-
tion success would be lower in a random 
sample.

This study focused on organizational and 
system level factors affecting implementa-
tion; we did not collect data on individual 
staff characteristics (the fifth CFIR domain) 
which may have identified additional bar-
riers or facilitators to implementation. It 
was also not within the scope of this study 
to look at intervention outcomes. The next 
step in this ongoing work will be to 
engage with patients with IDD and their 
families, as well as providers, to discover 
if the new practices are effectively meet-
ing patient needs and improving patient 
outcomes.

Conclusion

Providing effective and appropriate care to 
all is critical to improving population health 
outcomes but is challenging to achieve for 
small, complex groups, such as adults 
with IDD. Given the time- consuming, 
resource-intensive nature of implementa-
tion, and the importance of providing 
evidence- based care, it is critical we under-
stand the factors associated with success. 
This study identifies some of the barriers 
and facilitators associated with successful 
practice improvement for adults with IDD 
in emergency and primary care settings. 
Particularly key for sites that made more 
progress were presence of strong champi-
ons, project alignment with site priorities, 
and use of electronic reminders. This 
study is an important addition to literature 
on implementing best practices for adults 

with IDD and may also have relevance for 
other low prevalence populations.
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Highlights

• In 2011, 48.4% of female breast can-
cer patients in Ontario who were 
age-eligible for screening had their 
cancers detected through screening. 

• The median time to breast cancer 
diagnosis was 4.6 weeks.

• There was substantial geographic 
variation in the diagnostic inter-
val and in the use of Diagnostic 
Assessment Unit (DAU) services 
across Ontario.

by organized programs.3 But a high screen-
ing participation rate does not necessarily 
mean that all breast cancers are detected 
by the screening program. In fact, many 
are detected when the patient presents to 
her doctor with breast cancer signs or 
symptoms.4 Documentation of the propor-
tion of breast cancer patients detected by 
screening (vs. symptomatic presentation) 
is lacking. 

The breast cancer diagnostic period is 
characterized by multiple appointments 
for diagnostic tests and consultations and 
it often provokes considerable distress and 
anxiety for women and their families.5-7 A 
diagnostic delay of three months or more 
can lead to advanced cancer stage and 
lower chances of survival.8 The 2007 
guideline for monitoring breast screening 
program performance recommended 90% 
of abnormal screening results should be 

Abstract 

Introduction: Breast cancer is detected through screening or through signs and symp-
toms. In Canada, mammograms for breast cancer screening are offered in organized 
programs or independently (opportunistic screening). Province of Ontario breast 
Diagnostic Assessment Units (DAUs) are facility-based programs that provide coordi-
nated breast cancer diagnostic services, as opposed to usual care, in which the primary 
care provider arranges the tests and consultations. This study describes breast cancer 
detection method, diagnostic interval and DAU use across Ontario.

Methods: The study cohort consisted of 6898 women with invasive breast cancer diag-
nosed in 2011. We used the Ontario Cancer Registry linked to administrative health care 
databases. We determined the detection method using the Ontario Breast Screening 
Program (OBSP) data and physician claims. The diagnostic interval was the time 
between the initial screen, specialist referral or first diagnostic test and the cancer diag-
nosis. The diagnostic route (whether through DAU or usual care) was determined based 
on the OBSP records and biopsy or surgery location. We mapped the diagnostic interval 
and DAU coverage geographically by women’s residence.  

Results: In 2011, 36% of Ontario breast cancer patients were screen-detected, with a 
48% rate among those aged 50 to 69. The provincial median diagnostic interval was 
32 days, with county medians ranging from 15 to 65 days. Provincially, 48.4% were 
diagnosed at a DAU, and this ranged from zero to 100% across counties. 

Conclusion: The screening detection rate in age-eligible breast cancer patients was 
lower than published population-wide screening rates. Geographic mapping of the diag-
nostic interval and DAU use reveals regional variations in cancer diagnostic care that 
need to be addressed. 

Keywords: breast neoplasms/diagnosis, female, diagnostic services, early detection of 
cancer, early diagnosis, cross-sectional studies, health services research

are offered by organized programs or inde-
pendently (opportunistic screening).2 The 
breast screening participation rate in the 
screen-eligible population is viewed as an 
important indicator of a screening program’s 
effectiveness and is routinely monitored 

Introduction

Screening is important for achieving an 
early diagnosis of cancer and thereby 
improving the chance of survival.1 In Canada, 
mammograms for breast cancer screening 

mailto:groomep@queensu.ca
http://twitter.com/share?text=%23HPCDP Journal – %23Breastcancer detection method, diagnostic interval and use of specialized diagnostic assessment units across Ontario, Canada&hashtags=PHAC&url=https://doi.org/10.24095/hpcdp.38.10.02
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resolved within 5 weeks, or within 7 weeks 
if a tissue (core or open) biopsy is 
required.9 Consequently, the time interval 
from an abnormal screen to a final diag-
nosis is routinely assessed against the 
national targets by organized programs. In 
2011, the Ontario Breast Screening Program 
(OBSP) reported significant regional varia-
tion in meeting the national timeliness 
target for women with abnormal screens.3 
However, little is known about the length 
of the diagnostic interval at the population 
level and whether it varies in different 
regions of the province. 

Ontario Diagnostic Assessment Units 
(DAUs) are innovative, facility-based pro-
grams designed to improve the timeliness 
and quality of diagnostic care services.7 

Similar initiatives exist in many jurisdic-
tions around the world.10,11 Ontario breast 
DAUs take two forms: organized Breast 
Assessment Affiliates (BAAs),12 and region-
ally developed breast assessment centres. 
Diagnostic care at BAAs is provided by a 
multidisciplinary health care team that 
includes a nurse navigator who coordi-
nates the process. This differs from the 
usual care diagnostic route (UC) where 
the patient’s primary care provider plays a 
central role in arranging referrals and rec-
ommending appropriate diagnostic assess-
ments and specialist consultations.12-14 
The nurse navigator also provides patient 
psychological and informational support. 
Each designated facility has to meet mini-
mum organizational criteria regarding 
breast cancer diagnostic service resources 
and availability to maintain its BAA sta-
tus.13 The diagnostic process at regional 
breast assessment centres is less well doc-
umented, but those centres have similar 
goals and structures to those of the BAAs. 

This study aimed to describe, among all 
Ontario breast cancer patients: 1) the can-
cer detection method; 2) the length of the 
diagnostic interval and its geographic pat-
tern; and 3) the coverage of DAU services 
and its geographic pattern. This is one of 
three reports arising from our population-
based study on DAU use and the diagnos-
tic interval.14-16 

Methods

Study population

The study population consisted of women 
with a first primary invasive breast cancer 
diagnosed in 2011 in Ontario, Canada. We 
excluded: 1) those whose cancer registry 

record could not be linked to administra-
tive data; 2) those who were living out-
side of Ontario at the time of diagnosis; 
and 3) those who did not have Ontario 
Health Insurance Plan (OHIP) coverage for 
at least three years prior to diagnosis.14,15

Data sources

Study data included the Ontario Cancer 
Registry linked to administrative data-
bases at the Institute for Clinical 
Evaluative Sciences (ICES) and Cancer 
Care Ontario (CCO). We used the Ontario 
Cancer Registry to identify breast cancer 
cases and determine the date of diagnosis. 
The Collaborative Stage Data provided 
information on cancer stage and histol-
ogy. We defined stage at diagnosis using 
the TNM classification, 7th edition.17,18 
The OBSP database provides information 
on screening date, screening test results 
and use of BAAs. The OHIP claims data-
base, the National Ambulatory Care 
Reporting System (NACRS), the Canadian 
Institute for Health Information Discharge 
Abstract Database (CIHI-DAD) and the 
Same-Day Surgery Database (CIHI-SDS) 
contain information on breast cancer diag-
nostic procedures and associated dates 
and physicians. A list of BAA hospitals 
was provided by the OBSP and we devel-
oped a separate list of regional breast 
assessment centres by conducting an 
email survey among CCO Regional 
Primary Care Leads and OBSP Regional 
Program Managers.

Detection method, diagnostic interval and 
DAU use definitions

We determined screen-detected cancers by 
looking back 12 months from the date of 
the cancer diagnosis for abnormal OBSP 
screens and 6 months for opportunistic 
screens. We assumed a patient presented 
with signs or symptoms if her cancer was 
not screen-detected. We shortened the 
look-back time window to 6 months from 
12 months when identifying opportunistic 
screens because those screens were identi-
fied using billing claims, which do not 
contain test results (which were available 
in the OBSP database). This 6-month win-
dow was based on Canadian guideline 
evidence9,19 and our observation that fewer 
than 5% of abnormal OBSP screens occurred 
in the 6 to 12 months before diagnosis.15 

We defined the diagnostic interval as the 
number of days from the date of the can-
cer diagnosis back to the initial screen, or 

referral to a specialist or the first diagnos-
tic test in the absence of a screening test 
(Figure 1). This strategy is an adaptation 
of one used in colorectal cancer.20 The 
cancer diagnosis date was contained in 
the Ontario Cancer Registry and is nor-
mally the first occurrence of a histology- 
or cytology-confirmed malignancy or a 
hospital admission or outpatient consulta-
tion. The diagnostic interval was analyzed 
as both a continuous and a dichotomous 
outcome at 7 weeks, with the latter based 
on the longer of the two timeliness targets 
mentioned above.9,19

We determined DAU use for patients who 
had an initial screen within the OBSP 
(OBSP patients) separately from the rest, 
because the OBSP has a database that 
tracks the use of the Breast Assessment 
Affiliates. The OBSP patients were consid-
ered to be diagnosed through a DAU if 
they had either an OBSP BAA payment 
record or a biopsy/surgery performed at a 
DAU hospital. Otherwise, they were con-
sidered to be diagnosed through the UC. 
The remaining patients (opportunistically 
screened and symptomatic patients) were 
considered to be diagnosed through a 
DAU if they had a biopsy/surgery per-
formed at a DAU hospital. We validated 
this strategy using the OBSP record as the 
criterion standard and found that using 
the biopsy/surgery hospital had a sensi-
tivity of 90.1% and a specificity of 
84.6%.15 

Statistical analysis

We used proportions to describe the breast 
cancer screening detection rates and DAU 
use. Screening detection rates were cate-
gorized into three age groups (< 50 years, 
50–69 years, > 69 years) based on the most 
recent Canadian guideline at the time of 
this study, although the updated guideline 
increased the upper age limit for screening 
to 74 in November of 2011.21 We report the 
median diagnostic interval because its dis-
tribution is right-skewed. We report the 
diagnostic interval and DAU coverage by 
Local Health Integration Network (LHIN) 
and by county, both based on the patient’s 
residence location at diagnosis. The 
county-level diagnostic interval was cate-
gorized for mapping purposes with cate-
gory cut-points chosen to ensure a 
reasonable number of counties within 
each category. DAU service coverage was 
also categorized for mapping. To assess 
whether adjacent counties could be com-
bined, we calculated a spatial autocorrelation 
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on the diagnostic interval using the Global 
Moran’s I statistic, which takes the values 
between −1 (perfect spatial dispersion) to 
1 (perfect spatial clustering), with 0 repre-
senting a random geographic pattern.22 
For the county-level analysis, we con-
ducted univariable and multivariable 
median regressions to assess the unad-
justed and stage-adjusted geographic vari-
ation in the diagnostic interval because 
earlier stage at diagnosis has repeatedly 
been shown to be associated with a longer 
diagnostic interval.23 We received ethics 
approval from the Health Sciences and 
Affiliated Teaching Hospitals Research 
Ethics Board at Queen’s University at 
Kingston, Ontario, Canada.

Results

The final cohort size was 6898. The flow 
chart depicting the cohort selection pro-
cess is shown in Figure 2. The mean age 
was 61.2 (SD: 13.5). 

Of the 6898 patients, 2499 (36.2%) were 
screen-detected and 4399 (63.8%) were 

symptomatic. Table 1 reports screening 
detection rates by age group. Of screen-
detected patients, 1986 (79.5%) were 
screened via the OBSP and 513 (20.5%) 
were screened opportunistically. 

The provincial median time to diagnosis 
was 32 days (interquartile range: 17–60). 
Sixty-eight percent of breast cancer patients 
were diagnosed within the 7-week target, 
while 10% waited 107 days or more. 
Nearly half (48.4%) of patients were diag-
nosed at a DAU. 

Table 2 describes the diagnostic interval 
and DAU use by LHIN. The median diag-
nostic interval ranged from 24 days (95% 
CI: 20.6–27.4) in the South East LHIN to 
41 days (95% CI: 34.7–47.3) in the North 
West LHIN (p  <  .001). The percent of 
women diagnosed through a DAU varied 
from 2.6% (95% CI: 0.7%–4.6%) in the 
North Simcoe Muskoka LHIN to 93% 
(95% CI: 90.2%– 95.8%) in the South 
East LHIN (p < .001), reflecting regional 
differences in DAU availability.

Figure 3 further maps the median diag-
nostic interval across Ontario counties. 
There was no evidence of a spatial corre-
lation in the diagnostic interval (Global 
Moran’s I = −0.02, p = .95), indicating 
that grouping neighbouring counties, as is 
done when reporting by LHIN, masks 
variation. Counties with the longest diag-
nostic intervals were scattered across the 
province, and patients in the most popu-
lous area (Greater Toronto Area) experi-
enced waits in the second longest category. 
As Table 3 shows, 13 counties out of 47 
(two counties with small numbers are not 
reported) had a median diagnostic inter-
val greater than 7 weeks, and the median 
ranged from 15 days (95% CI: 7.6–22.4) 
to 65 days (95% CI: 39.6–90.4). This vari-
ation did not materially change with stage 
adjustment (results not shown). 

Figure 4 maps county-level DAU service 
use across Ontario. Rates range from 0% 
to 100%, partially reflecting that, at the 
time of this study, DAUs did not exist in 
19 (38.8%) counties (see Table 3). Of these 
19, 11 had a median diagnostic interval 

FIGURE 1 
Measurement of the breast cancer diagnostic interval

Source: Based on methodology outlined in Singh et al.20
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24  months after a negative screening 
mammogram (known as interval cancers).29 

The only other Canadian evidence on the 
breast cancer screening detection rate 
comes from two recent studies in Alberta, 
with one reporting that 44% of all breast 
cancers were detected through screening 
from 2007 to 201024 and the other report-
ing a screening detection rate of 38% from 
2004 to 201025 (we observed 36% in 
Ontario in 2011). Screening eligibility cri-
teria differ between the two provinces, as 
the Alberta Breast Cancer Screening 
Program additionally accepts patients 
aged 40 to 49 years.30 However, the bien-
nial breast cancer screening participation 
rate (programmatic and nonprogram-
matic) for women aged 50 to 69 years is 
lower in Alberta (55.1%–57.3% in 2007–
2010)31 than Ontario (66.3% in years 
2007–2008).27 

Two population-based studies conducted 
in United States reported the proportions 
of screen-detected cancer at 22% and 
30.2%, respectively,32,33 with the latter 
restricted to women aged 40 to 49 years. 
These lower rates may have changed since 
these studies were conducted in the 
1990s. A more recent study in Mexico34 
reported a screening detection rate of 

FIGURE 2 
Cohort selection process

Patients who met the inclusion criteria:
•  female
•  invasive breast cancer
•  a single primary cancer
•  diagnosed between 1 January, 2011, and 31 December, 2011 (n = 8719)

Exclude patients
• whose cancer registry record could not be linked to other 
  administrative data (n = 46)
• who were living outside of Ontario at the time of diagnosis (n = 674)
• who did not have an OHIP coverage for at least three years prior 
  to diagnosis (n = 169)

Exclude
• missing index contact dates (n = 271)
• unable to assign a DAU use (n = 661)

Eligible study cohort
(n = 7830)

Final study cohort
(n = 6898)

TABLE 1 
Breast cancer detection method rates by age group, Ontario, Canada, 2011 (N = 6898)

Age group
Screen-detected Symptomatic

Total (row %) Total (row %)

< 50 years 158 (11.1) 1270 (88.9)

50–69 years 1736 (48.4) 1851 (51.6)

> 69 years 605 (32.1) 1278 (67.9)

All ages (total) 2499 (36.2) 4399 (63.8)

greater than or equal to the provincial 
median. 

Discussion

To the best of our knowledge, this is the 
first Ontario study and among the first 
Canadian studies describing breast cancer 
screening detection rates and waiting time 
to diagnosis in a population-based breast 
cancer cohort.24,25 Previous Ontario reports 
have been restricted to those seen within 
organized breast cancer screening pro-
grams12,26 while our study also includes 
the 63.8% of breast cancer patients who 
were diagnosed symptomatically and the 
7.4% detected through opportunistic 
screening. 

Our observed screening detection rate 
(48.4% in those breast cancer patients 

aged 50–69 years) was lower than the 
general population screening participation 
rates reported by the OBSP. In calendar 
years 2007 and 2008, the OBSP calculated 
that 66.3% of the Ontario women aged 50 
to 69 years had been screened (through 
OBSP or opportunistic screening),27 and 
the coverage was estimated to be similar 
in 2011.3 The discrepancy between screen-
ing program participation rates and 
screening detection rates aligns with evi-
dence that those at higher risk with breast 
cancer risk factors such as higher age and 
lack of exercise are less likely to get 
screened28 and that some women are 
being diagnosed between screenings. To 
this latter point, Kirsh et al. estimated that 
13.8% of breast cancer patients nested 
within a cohort of OBSP participants from 
1994 to 2002 were diagnosed within 
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study is required to better understand 
these differences. 

Compared to the LHIN-level analysis, we 
observed greater variation between coun-
ties; there was a maximum difference of 
7.1 weeks (50 days) between counties, 
indicating intra-LHIN variation. Consistent 
with the LHIN-level findings, the longest 
diagnostic intervals were observed in both 
the most populous (Greater Toronto Area) 
and the least populous (northern Ontario) 
areas. We also observed significant varia-
tion in DAU service use across counties. 
The county with 0% of DAU use had the 
longest diagnostic interval at both the 
median (65 days) and 75th percentile (108 
days), and the county where 100% of 
patients used DAU service had a median 
diagnostic interval (27 days) that was 
among the shortest. 

We previously hypothesized that the vari-
ation in the diagnostic interval may be 
partially attributable to different DAU ser-
vice availabilities across regions.14,15 We 
found that DAU use was associated with 
reduced time-to-diagnosis for both screen-
detected and symptomatic patients after 
control for potential confounders in multi-
variable analyses.14,16 It should be noted 
that other regional factors such as patient 
demographics, care referral processes and 
local programs may have contributed to 
the variation that we have observed, since 
regions with high DAU coverage are not 
consistently associated with shorter diag-
nostic intervals. The World Health Organi-
zation has identified geographic variation 
as a health care quality concern pertinent 
to two dimensions: equity and accessibil-
ity.35 Therefore, the reasons for this 
observed variation warrant further investi-
gation in order to improve access and 
equity of breast cancer diagnostic care.  

Strengths and limitations

This study has several strengths. We have 
demonstrated the feasibility of using rou-
tinely collected health administrative data 
to understand the breast cancer diagnostic 
process. Our approach provides method-
ological guidance for determining breast 
cancer detection method, diagnostic inter-
val and use of specialized breast diagnos-
tic assessment units that may be adapted 
for use over time in Ontario and in other 
Canadian provinces. This is the first 
Ontario study to provide population-based 
evidence on the breast cancer screening 
detection rate, diagnostic interval and use 

TABLE 2 
Descriptive statistics of the breast cancer diagnostic interval and diagnostic assessment  
unit coverage by Local Health Integration Network, Ontario, Canada, 2011 (N = 6898)

LHIN n
Diagnostic interval 
median (95% CI)

DAU coverage ratea 
(95% CI)

Erie St. Clair 412 27.5 (25.1–30.0) 81.6 (77.8–85.3)

South West 594 35.0 (30.6–39.4) 81.6 (78.5–84.8)

Waterloo Wellington 380 30.0 (27.9–32.1) 51.3 (46.3–56.3)

Hamilton Niagara Haldimand Brant 697 29.0 (27.7–30.3) 53.4 (49.7–57.1)

Central West 311 37.0 (33.7–40.3) 12.9 (9.1–16.6)

Mississauga Halton 571 36.0 (32.4–39.6) 29.1 (25.3–32.8)

Toronto Central 553 34.0 (30.8–37.2) 37.4 (33.4–41.5)

Central 863 36.0 (33.3–38.7) 21.2 (18.5–23.9)

Central East 740 35.5 (34.3–36.6) 38.0 (34.5–41.5)

South East 315 24.0 (20.6–27.4) 93.0 (90.2–95.8)

Champlain 758 29.0 (27.8–30.2) 69.5 (66.2–72.8)

North Simcoe Muskoka 266 29.8 (23.7–35.8) 2.6 (0.7–4.6)

North East 316 28.0 (25.3–30.7) 45.6 (40.1– 51.1)

North West 120 41.0 (34.7–47.3) 80.8 (73.8–87.9)

Unknown/shared LHINs — — —

Abbreviations: CI, confidence interval; DAU, diagnostic assessment unit; ICES, Institute for Clinical Evaluative Services; LHIN, 
Local Health Integration Network.

Note: — indicates cells with counts less than 10, which were not reported due to ICES privacy regulations.

a Calculated as the percent of patients diagnosed through DAU for each LHIN.

58.3% among breast cancer patients of all 
ages. This higher rate may be partly attrib-
uted to a more liberal definition of 
“screen-detected cancer”: cancer diag-
nosed within 270 days of a bilateral (both 
breasts) screening mammogram.

Waiting for a diagnosis can have consider-
able psychological consequences for patients 
and their families and wait time reduc-
tions can significantly reduce anxiety lev-
els.6 In Canada, there is little guidance 
about breast cancer diagnostic wait times; 
breast cancer screening timeliness targets 
at the time of this study recommended 
that 90% of abnormal screenings should 
be resolved within 5 weeks, or within 
7 weeks if a tissue biopsy is performed.9 
Applying the more liberal 7-week cut, we 
observed that 68.3% of breast cancer 
patients in our study were diagnosed 
within 7 weeks. Our observed rate is simi-
lar to a 64% rate reported in 2010 for reso-
lution of all Ontario abnormal breast 
cancer screens requiring a tissue biopsy.30

In our study, the median breast cancer 
diagnostic interval for Ontario in 2011 was 
4.6 weeks (32 days), and 690 patients 
(10%) waited 3.6 months or longer, which 
is a level of delay that has been associated 

with worse survival.8 Our observed 
median was shorter than the reported 
median time from an abnormal screen to 
diagnosis requiring tissue biopsy for other 
Canadian provinces in the year 2010 
(range: 5–7 weeks).30 This is likely 
explained by our restriction to the cancer 
population. We reported the diagnostic 
interval separately for the screen-detected 
and the symptomatic breast cancer patients 
in two companion papers,14,16 with medi-
ans of 29 days and 34 days, respectively. 
Our observations differed from findings in 
Alberta, which reported medians of 
19  days for the screen-detected patients 
and 21 days for the symptomatic patients 
in the years 2004 to 2010.25 

Within Ontario, we observed significant 
regional variation in the diagnostic inter-
val. The maximum difference was 2.4 weeks 
(17 days) between LHINs. Women who 
live in the North West, Central West and 
Mississauga Halton LHINs experienced 
the longest waits, exceeding 5 weeks. In 
2011, the OBSP reported that these regions 
were among those that had the lowest 
7-week tissue biopsy target rates.3 Reasons 
for these low rates likely vary across these 
three LHINs as they are very different geo-
graphically and demographically. Further 
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of diagnostic assessment units. This popu-
lation-wide information highlighted the 
low screening detection rate (36%) when 
breast cancer patients of all ages are con-
sidered, and it provides a full picture of 
the breast cancer experience by including 
those who are opportunistically screened 
and those who presented symptomati-
cally: groups who are routinely excluded 
from breast cancer diagnostic studies. 
Therefore, our findings provide a unique 
population perspective on the role of 
breast cancer screening in cancer detec-
tion, access to DAUs and the amount of 
time it takes for a diagnosis, which can 
inform cancer program policies and inter-
ventions and their evaluation. The geo-
graphic variations we observed provide 
important information for system admin-
istrators to compare across regions and 
identify successful regional initiatives for 

wider implementation. This information 
could prompt knowledge sharing and 
facilitate collaboration across regions 
aimed at improving the timeliness of care 
and, ultimately, patients’ experience. The 
existence of such wide variation at a 
county level is a caution to other health 
care systems. 

This study also has a number of limita-
tions. First, we did not estimate the time-
to-diagnosis or time-to-resolution interval 
for all patients being investigated for 
breast cancer, but instead focussed on the 
group who were ultimately diagnosed 
with the disease. Although patients under 
investigation are identifiable in the screen-
ing program, they are much harder to find 
in administrative data, which we needed 
in order to include patients who presented 
symptomatically. Evidence suggests that 

women with invasive breast cancer get a 
quicker diagnosis compared to those with 
benign diseases,36,37 so the intervals we 
report are likely shorter than the benign 
group would experience and therefore 
apply only to women with breast cancer. 

Second, we did not have test results in the 
administrative databases, so a small por-
tion of the 7.4% whom we considered as 
being opportunistically screened may 
have actually had a negative screening 
mammogram, making our estimate of 
their diagnostic interval longer than it 
actually was and erroneously labelling 
that small group as having been screen-
detected. Conversely, a small proportion 
of apparently symptomatic patients may 
have had an abnormal opportunistic 
screening test more than 6 months before 
diagnosis, thereby underestimating their 

FIGURE 3 
Length of diagnostic interval among breast cancer patients across counties, Ontario, Canada, 2011
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diagnostic interval (and erroneously label-
ling them as having been symptomatic at 
presentation). 

Third, defining the symptomatic index 
contact date as the most recent referring 
physician visit preceding the earliest test 
procedure was a conservative choice 
regarding the calculation of the diagnostic 
interval because the actual referral may 
have occurred earlier. 

Fourth, new physician billing codes that 
specify the reason for the mammogram 
(symptomatic vs. asymptomatic) were intro-
duced on 1 October, 2010, and may not 
have been fully adopted by the time of our 
study. Therefore, some opportunistically 
screened patients may be misclassified as 
symptomatic and thus we may have 
underestimated the proportion of screen-
detected patients. We expect this influ-
ence to be small, because the frequency of 
use of this new code increased dramati-
cally during the first three months of its 
introduction and had levelled off by the 
time of this study.38 

Finally, the determination of DAU use was 
subject to misclassification, with the sen-
sitivity estimated at 90.1% and specificity 
at 84.6%.15 

Conclusion

This report provides diagnostic access 
information about those who are ulti-
mately diagnosed with a breast cancer. 
Among age-eligible breast cancer patients, 
we observed lower screening detection 
rates than screening participation rates in 
the general population. This result sug-
gests that future cancer screening efforts 
should target women at increased risk of 
breast cancer and/or that the rate of inter-
val cancers is in need of improvement. We 
also observed considerable variation in 
the length of diagnostic interval and DAU 
across geographic regions. There is a need 
for further research to understand the fac-
tors attributable to this variation and iden-
tify opportunities for system improvement. 
Finally, future efforts to understand diag-
nostic wait times and the influence of pro-
grams designed to mitigate them must 
occur at the population level rather than 
be restricted to organized screening 
programs. 
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TABLE 3 
Descriptive statistics of the breast cancer diagnostic interval and diagnostic  

assessment unit coverage by county, Ontario, Canada, 2011 (N = 6898)

County n
Diagnostic interval 
median (95% CI)

DAU coverage ratea 
(95% CI)

Brant Countyb 60 31.0 (23.8–38.2) 6.6 (0.4–13.0)

Bruce Countyb 46 21.9 (14.6–29.2) 73.9 (61.2–86.6)

Dufferin Countyb 30 46.9 (32.5–61.3) 6.7 (−2.3–15.59)

Elgin Countyb 59 49.0 (36.2–61.8) 18.6 (8.7–28.6)

Essex County 251 25.0 (20.8–29.2) 85.7 (81.3–90.0)

Frontenac County 89 21.0 (17.7–24.3) 98.9(96.7–101.1)

Grey County 63 30.0 (23.3–36.7) 76.2 (65.7–86.7)

Haldimand-Norfolk Regional 
Municipalityb 

68 37.8 (32.6–43.0) 17.6 (8.6–26.7)

Haliburton Countyb — — —

Halton Regional Municipalityb 215 36.0 (30.1–41.9) 26.0 (20.2–31.9)

Hastings County 89 22.0 (16.4–27.6) 96.6 (92.9–100.4)

Huron Countyb 36 30.1 (18.0–42.3) 88.9 (78.6–99.2)

Chatham-Kent Division 62 40.5 (23.9–57.1) 91.9 (85.2–98.7)

Lambton County 98 25.4 (15.5–35.3) 64.3 (54.8–73.8)

Lanark Countyb 41 38.0 (30.5–45.5) 53.7 (38.4–68.9)

Leeds and Grenville United 
Counties 

68 31.7 (26.1–37.3) 86.8 (78.7–94.8)

Lennox and Addington Countyb 19 27.0 (9.5–44.5) 100.0 (100.0–100.0)

Toronto Division 1289 38.0 (36.0–40.0) 25.5 (23.1–27.9)

Middlesex County 285 42.0 (36.6–47.4) 94.0 (91.3–96.8)

Muskoka District Municipalityb 49 65.0 (39.6–90.4) 0.0 (0.0–0.0)

Niagara Regional Municipality 241 35.0 (31.3–38.7) 90.9 (87.2–94.5)

Northumberland County 57 20.0 (13.7–26.3) 94.7 (88.9–100.5)

Durham Regional Municipality 283 33.0 (28.6–37.4) 54.1 (48.3–59.9)

Ottawa Division 549 28.0 (24.2–31.8) 74.7 (71.0–78.3)

Oxford County 62 16.4 (10.7–22.1) 85.5 (76.7–94.3)

Peel Regional Municipality 567 37.0 (34.0–40.0) 27.5 (23.8–31.2)

Perth County 43 23.0 (15.5–30.5) 100.0 (100.0–100.0)

Peterborough County 73 20.0 (14.3–25.7) 41.1 (29.8–52.4)

Prescott and Russell United 
Counties 

52 48.7 (36.9–60.5) 48.1 (34.5–61.7)

Prince Edward Division 19 15.0 (7.6–22.4) 94.7 (84.7–104.8)

Renfrew County 51 15.0 (6.8–23.2) 90.2 (82.0–98.4)

Simcoe County 245 24.0 (19.4–28.6) 4.1 (1.6–6.6)

Stormont, Dundas, Glengary 
United Counties 

74 40.8 (32.3–49.2) 36.5 (25.5–47.5)

Kawartha Lakes Division 45 23.0 (10.6–35.4) 28.9 (15.6–42.1)

Waterloo Regional Municipality 281 30.0 (26.8–33.2) 61.9 (56.2–67.6)

Wellington Countyb 94 32.0 (27.5–36.5) 19.1 (11.2–27.1)

Hamilton Division 266 19.7 (16.5–22.9) 41.0 (35.1–46.9)

York Regional Municipality 528 32.0 (28.8–35.2) 23.9 (20.2–27.5)

Algoma District 68 24.0 (13.5–34.5) 88.2 (80.6–95.9)

Continued on the following page
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FIGURE 4 
Ontario breast diagnostic assessment unit coverage rate among breast cancer patients across counties, Ontario, Canada, 2011
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County n
Diagnostic interval 
median (95% CI)

DAU coverage ratea 
(95% CI)

Cochrane District 42 35.0 (28.0–41.9) 38.1 (23.4–52.8)

Kenora Districtb 31 50.0 (30.8–69.2) 41.9 (24.6–59.3)

Manitoulin Districtb 14 19.7 (6.3–33.2) 50.0 (23.8–76.2)

Nipissing Districtb 53 22.0 (13.2–30.8) 13.2 (4.1–22.3)

Parry Sound Districtb 28 32.5 (19.6–45.3) 17.9 (3.7–32.0)

Rainy River Districtb — — —

Greater Sudbury Division 87 24.0 (18.1–29.9) 46.0 (35.5–56.4)

Sudbury Districtb 15 22.0 (2.9–41.1) 40.0 (15.2–64.8)

Thunder Bay District 84 40.0 (34.8–45.2) 97.6 (94.4–100.9)

Timiskaming Districtb 11 53.0 (14.2–91.8) 36.4 (7.9–64.8)

Note: — indicates cells with counts less than 10, which were not reported due to Institute for Clinical Evaluative Services (ICES) 
privacy regulations.
a Calculated as the percent of patients diagnosed through DAUs for each county.
b Counties without a DAU.

TABLE 3 (continued) 
Descriptive statistics of the breast cancer diagnostic interval and diagnostic  

assessment unit coverage by county, Ontario, Canada, 2011 (N = 6898)
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Highlights

• Bullying perpetration, victimization, 
or both are associated with increased 
multiple screen-time behaviours 
among youth. 

• Non-involvement in bullying is 
associated with decreased multiple 
screen-time behaviours among 
youth.

• Positive perception of the school 
environment and enhanced school 
connectedness could play an impor-
tant role in minimizing screen time 
among youth.

• Strategies to minimize screen time 
among youth should move beyond 
limiting access to screen-time 
devices.

• School policies should target both 
bullying and screen time to maxi-
mize the reduction of these com-
plex harmful behaviours.

depression, poor vision, and multiple risk 
behaviours such as smoking and other 
illicit drug use.5-9 

Evidence also suggests that time spent 
using computers and playing video games 
is associated with physical violence,10 as 
well as increased loneliness, risk of online 
victimization,11 and various functional 
problems such as peer-related issues and 

Abstract

Introduction: Screen time, a proxy for sedentary behaviours, has emerged as a critical 
health determinant among youth in contemporary societies, where most aspects of 
youth life involve access to screen-time devices. An understudied approach to reducing 
screen time among youth is bullying reduction. This study aims to understand the asso-
ciation between bullying perpetration, victimization, youth perception of the school 
environment and multiple screen-time behaviours. 

Methods: A total of 44,861 youth aged between 13 and 18 years in two Canadian prov-
inces completed a validated questionnaire that collected student data on health behav-
iours and outcomes, including multiple screen-time behaviours, bullying perpetration 
and victimization, and school connectedness. The outcome variables were total screen 
time, time spent watching television, playing video games, internet surfing, and com-
munication-based screen-time behaviours. Using a random intercept, the final models 
were built using PROC MIXED in SAS 9.4. These models were adjusted for age, ethnic-
ity, weekly disposable income, daylight hours, and weather variables. 

Results: Compared to youth who reported non-involvement in bullying, youth who 
were bullies, victims, or both bullies and victims spent on average more minutes per 
day in front of screens across all screen time categories. Youth who felt happy and safe 
at school, and who perceived their teachers as being fair, reported lower levels of mul-
tiple screen-time behaviours. 

Conclusion: With non-involvement in bullying showing a strong negative association 
with multiple screen-time behaviours, school policies to address bullying and screen 
time through school connectedness could offer a novel approach in minimizing these 
harmful behaviours.

Keywords: youth health, school connectedness, bullying, screen time, TV, internet surfing, 
texting, video games 

Introduction

Screen time (ST), a proxy for sedentary 
behaviours, has emerged as a critical 
determinant of health among youth in 

contemporary societies,1,2 where most 
aspects of youth life involve digital 
media.3,4 ST is associated with a wide 
range of poor health outcomes, including 
obesity, metabolic syndrome, anxiety and 

mailto:Tarun.katapally@uregina.ca
http://twitter.com/share?text=%23HPCDP Journal – The association of %23schoolconnectedness and %23bullying involvement with multiple %23screentime behaviours among youth in two Canadian provinces: a COMPASS study&hashtags=PHAC&url=https://doi.org/10.24095/hpcdp.38.10.03
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hyperactivity.12,13 An important yet under-
studied avenue for reducing ST in youth 
may involve targeting negative social fac-
tors in their environment, such as 
bullying.

Bullying is a heterogeneous concept that 
refers to a wide array of repeated behav-
iours, including physical and verbal 
aggressions, intended to harm or intimi-
date individuals who are perceived as less 
powerful.14 Bullying affects between 6 and 
40 per cent of youth annually (youth 
sample consisted of ages 11, 13, and 
15 years)15,16 and has been linked to vari-
ous poor health outcomes, such as depres-
sion, suicidal ideation, and physical 
inactivity.17-19 Cyber-bullying is a special 
cause for concern as it is not confined to 
social settings and can occur anytime and 
anywhere through electronic devices. 
Online communication is also faster, more 
widespread, and sometimes anonymous 
with limited accountability, which can 
create disinhibition and distance from the 
victim that may prompt more severe 
aggressions20 and lead to worse outcomes 
compared to other types of bullying (e.g., 
suicide attempts that need medical atten-
tion, heavier substance use).21, 22

Drawing upon existing literature on bully-
ing interventions, school strategies such 
as environmental supervision (e.g., play-
ground supervision) and educating school 
staff about appropriate strategies for inter-
vening are somewhat effective in reducing 
aggressions and victimization among 
youth.15,20 The effectiveness of anti-bully-
ing endeavours may, however, be contin-
gent upon students’ perceptions of school 
connectedness and environment. Rates of 
bullying are lower when students perceive 
their school environment as supportive 
and safe, the school climate is positive 
(e.g., staff/teachers provide caring atmo-
sphere that promotes autonomy), and 
when students have positive relationships 
with teachers.23,24

This study is based on the hypothesis that 
involvement in bullying (either perpetra-
tion, victimization, or both) and negative 
perceptions of the school environment 
and school connectedness are associated 
with increased ST in youth. The study 
aims to understand the association 
between bullying perpetration, victimiza-
tion, and youth perception of the school 
environment and school connectedness 
on different types of ST behaviours after 

controlling for weather variation (a peren-
nial factor that is known to influence sed-
entary behaviours) in two geographically 
and climatically distinct provinces in 
Canada (Ontario and Alberta).25-27

Methods

Design

COMPASS (2012-2021) is a cohort study 
collecting data from a focussed sample of 
secondary school students (grades 9 
through 12) and the schools they attend in 
Ontario (n=79) and Alberta (n=10).28 

This study uses secondary cross-sectional 
student- and school-level data from Year 2 
(2013-2014) of the COMPASS cohort. Year 
2 data were used because Year 1 data con-
sisted of a smaller sample of schools 
(www.compass.uwaterloo.ca).28

Participants

Parents or guardians of eligible students 
were mailed an information letter or 
received an automated call about the 
COMPASS study and were asked to con-
tact the COMPASS recruitment coordina-
tor using a toll-free phone number or 
email address if they did not want their 
child to participate. Students whose par-
ents or guardians did not contact the 
COMPASS team to withdraw their child 
were deemed eligible to participate. 
Students could also withdraw themselves 
and decline participation at any time. All 
procedures were approved by the 
University of Waterloo Office of Research 
Ethics and participating School Boards. In 
Ontario, out of a total 52,529 students 
enrolled in grades 9 to 12, 80.1% 
(N = 41 734) students completed the stu-
dent-level COMPASS questionnaire (Cq)28; 
in Alberta, out of a total of 4,700 students 
enrolled in grades 9 to 12, 77.1% 
(N = 3564) of students completed the Cq 
in class time on the day of their schools’ 
scheduled data collection. 

Data collection tools

The Cq collects individual student data 
pertaining to demographic variables (e.g., 
age, ethnicity, disposable income) and 
health behaviours, including physical 
activity, ST-based sedentary behaviour, 
bullying, and school connectedness. Items 
measured on the Cq were based on 
national standards or current national 
public health guidelines.28 To account for 
weather variation, weather and daylight 

data were obtained for each COMPASS 
school through the Environment Canada 
website’s Climate database.29 

Policies and programs related to physical 
activity and bullying were measured using 
the School Policies and Practices Ques-
tionnaire, a paper-based survey completed 
by the administrator most knowledgeable 
about the school’s program, practice, and 
policy environment. This survey mea-
sured the presence or absence of relevant 
programs and policies, as well as changes 
to school programs, policies, or resources, 
that are related to student health.

Measures

Student-level measures
Students were asked to report, via four 
individual items on the Cq, the average 
amount of time per day they had spent in 
each type of ST behaviour for the past 7 
days: (1) watching/streaming TV shows 
or movies; (2) playing video/computer 
games; (3) surfing the internet; and 
(4)  texting, messaging, and emailing. 
Total ST was measured as the sum of min-
utes for these four activities. Reported ST 
was not context-specific (e.g., school, 
home). Previous research found that the 
test re-test reliability for these individual 
items ranged from fair (TV: ICC = 0.56) 
to moderate (playing video or computer 
games: ICC = 0.65; surfing the internet: 
ICC = 0.71) to substantial (texting, mes-
saging, emailing: ICC = 0.86).30,31

Students reported their experience related 
to bullying by answering the following 
question: “In the last 30 days, in what 
ways were you bullied by other students?” 
with response options of “I did not get 
bullied by other students”; physical 
attacks, verbal attacks, or cyber-attacks; 
and stealing. They were also asked: “In 
the last 30 days, in what ways did you 
bully other students?” with response 
options of “I did not bully other students”; 
physical attacks, verbal attacks, or cyber-
attacks; and stealing. Perception of school 
environment and school connectedness 
was measured by asking students to 
strongly agree, agree, disagree, or strongly 
disagree with the following statements: “I 
feel close to people at my school,” “I feel I 
am a part of my school,” “I am happy to 
be at my school,” “I feel the teachers at 
my school treat me fairly,” “I feel safe in 
my school,” and “getting good grades is 
important to me.”  

http://www.compass.uwaterloo.ca
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School-level measures
School level variables of interest for this 
study included policies to address bully-
ing and enhance physical activity. Bullying 
policy questions for school administrators 
included examples such as, “Is bullying a 
problem in your school?” (Yes/No); “Does 
your school have any policies to address 
bullying?” (Yes/No. If yes, “Please list them” 
(Table 1).

Weather and daylight data
All weather data were for the seven days 
prior to the Cq data collection date to match 
ST recall data. Data on maximum temper-
ature (degrees Celsius [°C]), total rainfall 
(millimetres [mm]), and total daylight hours 
(sunrise to sunset) were collected. 

Analyses

All the analyses were carried out in SAS 
9.4. The sample was divided into four 
groups (Ontario males and females, 
Alberta males and females) to develop 
five random-intercept linear regression 
models for each of the five outcomes. 
Random-intercept models were chosen 
because they account for the effects of 

clustering of children within each school. 
The primary assumption of these models 
is that the mean outcome for each school 
varies around a grand mean of the out-
come for all schools. The estimated coef-
ficients in the models are indicative of the 
amount of increase in the ST minutes 
associated with one-unit increase in the 
independent variables, holding other 
covariates fixed. The five outcomes were 
average minutes/day of total ST, and indi-
vidual ST behaviours (television viewing, 
internet surfing, video gaming, communi-
cation-based ST). The models were adjusted 
for age, ethnicity, weekly disposable 
income, daylight hours, and weather 
variables. 

Results

As shown in Table 2 total ST (min/day) 
was similar among females (Ontario: 
mean  =  473.7 ±  318.7; Alberta: 459.9 
± 325.0) and males (Ontario: mean = 481.5 
±  332; Alberta: 476.9 ±  340.5) in both 
provinces, with a major proportion of 
youth (41%) accumulating more than 
7.5  hours of ST per day. Males in both 
Ontario and Alberta spent significantly 

more minutes per day playing video 
games than females (< 0.0001), whereas 
females spent significantly more minutes 
per day in communication-based ST 
behaviours and internet surfing (< 0.0001) 
(Table 2). Time spent watching TV was 
similar between females and males in 
both provinces. 

The prevalence of reported bullying vic-
timization and perpetration was similar 
across the two provinces. In both prov-
inces, the proportion of females who 
reported being bullied in the past 30 days 
was significantly higher than males 
(< 0.0001) (Table 2). In contrast, in both 
provinces, the proportion of males who 
reported bullying others in the past 30 
days was significantly higher than females 
(< 0.0001) (Table 2). In both provinces, 
males reported being victims of signifi-
cantly more physical attacks (< 0.0001) 
and females reported being victims of sig-
nificantly more verbal and cyber-attacks 
(< 0.0001). Figures 1 and 2 show that in 
both Ontario and Alberta, youth who 
reported involvement in bullying, both as 
perpetrators and victims, also reported 
significantly higher ST in comparison with 
youth who reported being only perpetra-
tors or only victims and youth who 
reported non-involvement (< 0.0001). 

Separate random-intercept linear effects 
models for males in Ontario, females in 
Ontario, and total youth (males and 
females) in Alberta examined the associa-
tions between youth perception of the 
school environment, school connected-
ness, and bullying involvement (perpetra-
tion, victimization) and non-involvement 
(i.e., those who were neither bullied nor 
bully others) with multiple ST behaviours 
(Tables 3, 4, 5 and 6). Overall, higher per-
ceived school connectedness was associ-
ated with lower ST across all groups (i.e., 
Ontario males, Ontario females, and total 
youth in Alberta). On the other hand, 
involvement in bullying, whether perpe-
tration, victimization, or both, was associ-
ated with higher ST across all groups.

Ontario males

Among males in Ontario, feeling happy 
and safe at school and perceiving teachers 
as fair was associated with significantly 
lower total ST. Males who felt safe at 
school reported lower TV viewing time 
and males who felt like they were part of 
their school reported less time playing 
video games and surfing the Internet. 

TABLE 1 
Description of school-level bullying policies and within-province, between-school  

differences in total screen time/day based on presence or absence of policies/programs

School-level questions
School-level 
outcomes (Yes/No)

Total daily screen time in minutes

Alberta
p-value

Ontario
p-value

Yes No Yes No

Does your school have 
written policies on the 
following? e.g., bullying

Alberta  
(yes=2, no=7)

Ontario  
(yes=3, no=73)

440.2 477.3 0.0023 489.7 475.3 0.1615

In which fields does your 
school receive support 
from your school’s local 
Public Health Unit? 
(Check all that apply) 
e.g., bullying

Alberta  
(yes=1,  blank=9),

Ontario 
(yes =27,  blank=52)

535.2 461.4 0.0009 476.5 478.4 0.5492

Is bullying a problem at 
your school?

Alberta  
(yes=8, no=2),

Ontario  
(yes=45, no=30)

477.0 441.9 0.0050 475.4 478.9 0.3060

Does your school have 
any programs that 
address bullying?

Alberta  
(yes=7, no=3)

Ontario  
(yes=74, no=5)

481.4 443.6 0.0014 477.3 482.3 0.4618

Notes: p-values are based on ANOVA and show the differences between within-province total screen-time behaviours/day based 
on the presence or absence of policies/programs (yes/no).

Only variables that were statistically significant following backward stepwise elimination were included in the models.
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TABLE 2 
Demographic and screen time characteristics for students participating in Y2 of the COMPASS study 

in Ontario and Alberta, Canada, 2013-2014

Descriptive category

ON 
(N = 41 324)

AB 
(N = 3537)

Female 
(n = 20 388)

Male 
(n = 20 936)

DF p-value
Female 

(n = 1761)
Male 

(n = 1776)
DF p-value

Grade (%; n)

9 26.7 (5445) 27.5 (5742) 3 0.027 15.0 (264) 15.4 (274) 3 0.6978

10 26.2 (5344) 25.3 (5277)     33.0 (582) 31.3 (556)    

11 24.9 (5062) 24.4 (5099)     28.3 (499) 28.5 (505)    

12 22.2 (4511) 22.9 (4777)     23.6 (416) 24.8 (440)    

Age (%; n)

13 1.1 (229) 1.2 (250) 5 < .0001 0.4 (7) 0.6 (10) 5 0.0214

14 21.6 (4405) 21.6 (4517) 13.0 (229) 11.5 (204)

15 25.9 (5284) 24.8 (5176) 29.4 (517) 26.8 (475)

16 25.3 (5155) 24.5 (5129) 30.2 (531) 29.4 (522)

17 20.2 (4119) 20.6 (4307) 22.2 (391) 24.8 (440)

18 5.8 (1179) 7.3 (1528) 4.9 (86) 6.9 (123)

Ethnicity (%; n)

White 75.3 (15342) 73.2 (15315) 5 < .0001 74.2 (1307) 72.6 (1290) 5 0.0067

Black 3.2 (657) 4.9 (1033)     1.2 (21) 2.8 (50)    

Asian 5.2 (1068) 5.2 (1082)     3.4 (60) 4.4 (78)    

Aboriginal 3.0 (613) 2.8 (591)     11.1 (195) 10.2 (182)    

Hispanic 1.9 (386) 2.2 (453)     0.5 (8) 0.2 (4)    

Other/Mixed 11.4 (2322) 11.8 (2462)     9.7 (170) 9.7 (172)    

BMI categories (%; n)

Underweight 1.4 (282) 1.7 (350) 4 < .0001 1.4 (25) 1.8 (32) 4 < .0001

Healthy weight 61.7 (12574) 52.6 (11021)     58.0 (1022) 50.0 (888)    

Overweight 11.4 (2332) 16.7 (3493)     11.8 (208) 16.9 (300)    

Obese 4.1 (838) 8.3 (1734)     6.0 (105) 10.1 (180)    

Not Stated 21.4 (4362) 20.7 (4338)     22.8 (401) 21.2 (376)    

Weekly disposable income (%; n)

Zero 15.3 (3127) 16.8 (3513) 7 < .0001 13.9 (245) 14.3 (254) < .0001

$1 to $5 7.0 (1428) 6.4 (1331) 3.8 (67) 3.4 (61)

$6 to $10 8.1 (1650) 7.9 (1658) 6.0 (105) 4.1 (72)

$11 to $20 14.8 (3016) 14.8 (3105) 10.3 (181) 9.6 (170)

$21 to $40 13.1 (2676) 12.3 (2584) 12.6 (222) 12.4 (221)

$41 to $100 14.9 (3037) 12.4 (2600) 17.2 (303) 15.0 (266)

More than $100 13.7 (2787) 17.2 (3591) 17.5 (309) 27.7 (492)

DK/Missing 13.1 (2667) 12.2 (2554) 18.7 (329) 13.5 (240)

Bullying victimization and perpetration (%; n)

Victims of bullying 23.9 (4867) 19.7 (4120) 30.8 (542) 22.1 (392)

Victims of physical 
attacks

1.8 (358) 3.7 (775) 1 < .0001 2.6 (46) 5.3 (95) 1 < .0001

Victims of verbal attacks 17.5 (3562) 11.8 (2463) 1 < .0001 24.9 (438) 13.6 (241) 1 < .0001

Victims of cyber-attacks 8.2 (1671) 2.9 (600) 1 < .0001 10.2 (179) 2.9 (52) 1 < .0001

Continued on the following page
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TABLE 2 (continued) 
Demographic and screen time characteristics for students participating in Y2 of the COMPASS study 

in Ontario and Alberta, Canada, 2013-2014

Descriptive category

ON 
(N = 41 324)

AB 
(N = 3537)

Female 
(n = 20 388)

Male 
(n = 20 936)

DF p-value
Female 

(n = 1761)
Male 

(n = 1776)
DF p-value

Bullying victimization and perpetration (%; n) (continued)

Victims of property 
damage and theft

2.6 (526) 3.4 (702) 1 < .0001 3.6 (63) 4.3 (77) 1 0.2476

Perpetrators of bullying 10.3 (2102) 15.9 (3338) 11.9 (209) 18.0 (319)

Perpetrators of physical 
attacks

0.9 (187) 3.3 (681) 1 < .0001 0.4 (7) 4.7 (83) 1 < .0001

Perpetrators of verbal 
attacks

6.6 (1353) 9.5 (1984) 1 < .0001 9.3 (163) 11.7 (208) 1 0.0172

Perpetrators of 
cyber-attacks

2.1 (438) 1.8 (370) 1 0.0052 1.3 (23) 2.0 (36) 1 0.0941

Perpetrators of theft and 
property damage

0.6 (118) 1.6 (328) 1 < .0001 0.3 (6) 1.7 (31) 1 < .0001

Non-involvement in bullying (%; n)

Did not bully others 89.7 (18286) 84.1 (17598) 1 < .0001 88.1 (1552) 82.0 (1457) 1 < .0001

Did not get bullied 76.1 (15521) 80.3 (16816) 1 < .0001 69.2 (1219) 77.9 (1384) 1 < .0001

Multiple screen-time behaviours (mean minutes/day; SD)

Total screen time 473.7 (318.7) 481.5 (332.0)   0.0153 459.9 (325.0) 476.9 (340.5)   0.1295

TV 122.6 (92.1) 120.4 (96.0)   0.0147 115.3 (89.1) 119.4 (98.1)   0.1945

Internet surfing 143.0 (129.7) 117.3 (120.7)   < .0001 128.6 (133.8) 104.8 (118.5)   < .0001

Video games 38.4 (81.4) 126.0 (128.4)   < .0001 43.7 (83.8) 125.4 (127.0)   < .0001

Communication-based 
screen-time behaviours

169.7 (165.3) 117.9 (145.3)   < .0001 172.2 (169.2) 127.2 (154.7)   < .0001

Abbreviations: BMI, body mass index; DF, degrees of freedom; SD, standard deviation.

Note: Only variables that were statistically significant following backward stepwise elimination were included in the models.

FIGURE 1 
Average screen-time behaviours across the distribution of bullying perpetration, victimization, 

both perpetration/victimization, and non-involvement in Ontario, Canada, COMPASS Study (2013-2014)

Abbreviation: CBSB, communication-based screen-time behaviours.
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However, males who reported being close 
to people in their school spent more time 
in communication-based ST behaviours 
and accumulated more total ST. 

Males who reported being attacked physi-
cally had significantly more TV viewing 
time and accumulated more total ST. 
Males who bullied others on the Internet 
and those who were responsible for dam-
aging property or theft spent more time 
playing video games. Males who reported 
that they had engaged in verbal attacks 
against others spent significantly less time 
in communication-based ST behaviours. 
Males who were not bullied in any form 
reported significantly less time playing 
video games. 

Ontario females

Among females in Ontario, feeling happy 
and safe at schools and perceiving teach-
ers as fair was associated with signifi-
cantly lower total ST. Females in Ontario 
who felt safe and part of their school 
reported lower TV viewing time. Females 
who reported being happy and safe at 
school reported less time surfing the inter-
net. Feeling happy and safe at school and 
perceiving teachers as fair was further 
associated with fewer minutes per day 
spent in communication-based ST behav-
iours. Moreover, similar to the findings 
among males, feeling close to people at 
school was associated with significantly 

more communication-based ST behav-
iours and more total ST among females. 

Females who reported cyber-attacks spent 
more time surfing the internet and in 
communication-based ST behaviours. 
Females who reported bullying others 
online also had significantly more com-
munication-based ST behaviours. On the 
other hand, females who reported non-
involvement in bullying (i.e., those who 
did not bully or get bullied) reported sig-
nificantly lower ST. Females who reported 
that they did not bully spent less time 
surfing the internet, in communication-
based ST behaviours, and accumulated 
lower total ST. Females who reported not 
being victims of bullying reported less 
time spent in communication-based ST 
behaviours and accumulated lower total 
ST.

Alberta youth

Females in Alberta who felt being part of 
their school reported significantly less 
time playing video games. Both females 
and males who reported cyber-attacks 
spent more time in communication-based 
ST behaviours, with females who reported 
cyber-attacks also accumulating more 
total ST. Females and males who reported 
that they had not bullied others spent sig-
nificantly less time in communication-
based ST behaviours. Females and males 
who were not bullied spent significantly 

less time surfing the Internet and accumu-
lated lower total ST, with females who 
were not bullied also spending less time 
in communication-based ST behaviours 

Discussion

The purpose of this study was to examine 
the association between perception of 
school environment, school connected-
ness, and involvement in bullying with 
multiple ST behaviours among youth in a 
large sample spread across two Canadian 
provinces. Our hypothesis that involve-
ment in bullying and negative perceptions 
of school environment and school con-
nectedness are associated with higher ST 
was supported. 

Average ST reported among youth in both 
provinces was more than 7.5 hours per 
day, which corroborates a nationally rep-
resentative sample of youth in Canada.32 
The high ST accumulation among youth is 
attributed to constant access and exposure 
to diverse ST devices, both at school and 
at home.33 Thus, it is essential that studies 
capture the entire range of ST behaviours. 
Males spent significantly more time play-
ing video games than females, whereas 
females spent significantly more time in 
communication-based ST behaviours and 
surfing the internet. These findings high-
light the need for gendered interventions 
in reducing ST among youth.33

FIGURE 2 
Average screen-time behaviours per day across the distribution of bullying perpetration, victimization,  

both perpetration/victimization, and non-involvement in bullying in Alberta, Canada, COMPASS Study (2013-2014)

Abbreviation: CBSB, communication-based screen-time behaviours.
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Females in Ontario who felt like they were 
part of their school spent less time on 
average watching TV. Previous research 
suggests that time spent watching TV is 
associated with loneliness and lower 
social engagement.34,35 Youth who report 
feeling integrated in their school may be 
more likely to be actively involved in 
school activities and thus have higher 
social engagement and lower TV time. 

However, feeling close to people at school 
was associated with more communica-
tion-based ST behaviours, and higher total 
ST among both males and females in 
Ontario. These findings are in line with 
previous research that shows that commu-
nication-based ST behaviours (e.g., short 
messaging services, instant messages) 
have become the primary and preferred 
method of interpersonal communication 

among youth and are associated with 
efforts to enhance belonging.36,37 This 
increase in communication-based ST 
behaviours could explain higher total ST 
among youth who feel closer to people at 
school. There appear to be obvious trade-
offs in terms of various aspects of school 
connectedness and their relationship with 
different ST behaviours. Nevertheless, our 
models showed that both Ontario males 
and females who felt happy and safe at 
school and who perceived their teachers 
as being fair reported lower levels of mul-
tiple ST behaviours. This reiterates the 
point that a positive perception of the 
school environment and enhanced school 
connectedness could play an important 
role in minimizing ST among youth.

Bullying perpetration and victimization 
were both associated with increased ST 

among youth. Compared to youth who 
reported non-involvement in bullying, 
youth who were bullies, victims, and both 
bullies and victims spent on average more 
minutes per day in front of screens across 
all ST categories. 

Prevalence of past-month involvement in 
bullying was approximately 20% among 
both females and males in Alberta and 
Ontario, which is similar to previously 
reported prevalence rates of bullying 
involvement in Canada.38 Involvement in 
bullying differed between males and 
females by type of bullying behaviours. 
More males reported being victims and 
perpetrators of physical violence, perpe-
trators of verbal attacks, and perpetrators 
of property damage or theft. More females 
reported being victims of verbal attacks, 

TABLE 3 
Random-intercept linear regression model showing the relationship between perception of school environment and school connectedness, 
and involvement in bullying with multiple and total screen-time behaviours among boys in Ontario, Canada, COMPASS Study (2013-2014)

Ontario males

TV Video games Internet surfing
Communication-based 

screen time
Total screen time

Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI

School connectedness

Close to people 0.19 0.14 to 0.23 0.05 0.01 to 0.09

Part of school −0.10 −0.13 to −0.06 −0.08 0.02 to −0.12

Happy at school −0.08 −0.13 to −0.04 −0.06 −0.10 to −0.02

Fair teachers −0.19 −0.24 to −0.15 −0.10 −0.14 to −0.06

Safe at school −0.06 −0.09 to −0.03 −0.07 −0.12 to −0.02

Victims of bullying

Physical attacks 0.25 0.14 to 0.35 0.33 0.19 to 0.48

Verbal attacks

Cyber-attacks 0.45 0.31 to 0.60 0.61 0.45 to 0.78 0.45 0.29 to 0.61

Bullying perpetrators

Verbal attacks −0.24 −0.41 to −0.06

Cyber-attacks 0.25 0.03 to 0.46

Property damage 0.18 −0.07 to 0.43

Non-involvement in bullying

Did not get 
bullied 

−0.14 −0.20 to −0.08

Did not bully 

Abbreviations: CI, confidence interval; Est., estimate.

Note: Only variables that were statistically significant following backward stepwise elimination were included in the models.
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and both victims and perpetrators of 
cyber-bullying. This evidence reiterates 
existing literature that suggests that males 
are more likely to engage in physical 
aggressions, whereas females tend to 
engage in bullying perpetration through 
social aggression.38

One consistent pattern was that the vic-
tims of cyber-attacks were associated with 
more communication-based ST in all four 
cohorts. However, cyber-bullying perpe-
trators among Ontario females also had 
higher communication-based ST, which 
could potentially be explained by the 

evidence that females predominantly 
engage in bullying perpetration through 
social manipulation.39 

Females in both Ontario and Alberta spent 
significantly more time than males surfing 
the internet and in communication-based 

TABLE 4 
Random-intercept linear regression model showing the relationship between perception of school environment and school connectedness, 
and involvement in bullying with multiple and total screen-time behaviours among girls in Ontario, Canada, COMPASS Study (2013-2014)

Ontario females

TV Video games Internet surfing
Communication-based  

screen time
Total screen time

Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI

School connectedness

Close to people 0.12 0.08 to 0.16 0.06 0.03 to 0.10

Part of school −0.06 −0.09 to −0.03

Happy at school −0.12 −0.16 to −0.09 −0.08 −0.13 to −0.04 −0.13 −0.17 to −0.09

Fair teachers −0.19 −0.24 to −0.14 −0.13 −0.17 to −0.09

Safe at school −0.07 −0.10 to −0.03 −0.09 −0.14 to −0.05 −0.12 −0.17 to −0.06 −0.14 −0.19 to −0.09

Victims of bullying

Cyber-attacks 0.21 0.12 to 0.29 0.49 0.37 to 0.61

Bullying perpetrators

Cyber-attacks 0.39 0.19 to 0.60

Non-involvement in bullying

Did not get bullied −0.19 −0.27 to −0.11 −0.17 −0.25 to −0.10

Did not bully −0.20 −0.28 to −0.13 −0.21 −0.31 to −0.10 −0.30 −0.39 to −0.21

Abbreviations: CI, confidence interval; Est., estimate.

Note: Only variables that were statistically significant following backward stepwise elimination were included in the models.

TABLE 5 
Random-intercept linear regression model showing the relationship between perception of school environment and school connectedness, 
and involvement in bullying with multiple and total screen-time behaviours among boys in Alberta, Canada, COMPASS Study (2013-2014)

Alberta males

TV Video games Internet surfing
Communication-based 

screen time
Total screen time

Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI

Victims of bullying

Cyber-attacks 1.35 0.76 to 1.94

Non-involvement in bullying

Did not get bullied −0.37 −0.56 to −0.17 −0.25 −0.48 to −0.02

Did not bully −0.48 −0.75 to −0.21

Abbreviations: CI, confidence interval; Est., estimate.

Note: Only variables that were statistically significant following backward stepwise elimination were included in the models.
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ST behaviour. Previous studies have also 
found that risk of cyber-bullying victim-
ization is higher with more time spent on 
the internet, including more “chatting 
online.”10,11 Cyber-bullying is different from 
other types of bullying in that it can occur 
anytime and anywhere through multiple 
digital devices. In addition, youth that 
engage in cyber-bullying perpetration are 
more likely to be involved in school bully-
ing, either as a perpetrator or a victim.11 

Bullying perpetration through property 
damage and theft was associated with 
more time spent playing video games for 
males in Ontario. These findings are in 
line with Janssen et al.’s10 prospective 
cohort study that found that video game 
use predicted physical violence among 
high school students. 

Perhaps the most conclusive evidence of 
the strong association between bullying 
perpetration/victimization and ST behav-
iours is shown by the findings that among 
all four cohorts, non-involvement in bul-
lying (i.e., youth who were not bullied or 
who did not bully) was associated with 
lower accumulation of multiple ST behav-
iours. ST behaviours are complex not only 
because they are enabled by a constant 
access to a range of multiple digital media 
devices (e.g., TV, desktop/laptop comput-
ers, tablets), but also because of the var-
ied impact of each ST behaviour. For 
instance, both TV viewing and playing 
video games are associated with increased 

loneliness and poor social engage-
ment,13,32,33 with video games also being 
connected to physical violence10 and TV 
viewing to poor nutritional choices associ-
ated with obesity.40,41

Communication-based ST behaviours are 
more complicated because although they 
correlate with social engagement and con-
nections,36 they are also associated with 
cyber-bullying.10,11 Furthermore, there is 
gendered variation in ST behaviours, with 
males spending significantly more time 
playing video games and females spend-
ing significantly more time accumulating 
communication-based ST behaviours.

With consistently increasing dependence 
on the use of multiple ST devices among 
youth,32 restricting access to ST devices is 
becoming exceedingly difficult. Different 
types of ST behaviours can be accumu-
lated via access to various devices. For 
example, youth can watch TV, play video 
games, surf the internet, and communi-
cate via texts, online messaging, or emails 
using laptops, desktops, tablets, and even 
smartphones – sometimes simultaneously. 
In this scenario, strategies to minimize ST 
should move beyond limiting access to ST 
devices.

It is theoretically difficult to argue a linear, 
unidirectional relationship between multi-
ple ST behaviours and bullying, especially 
with evidence from a cross-sectional 
study. ST and bullying are complex 

behaviours that need to be studied with 
more robust study designs, and a systems 
science perspective to delineate if their 
relationship is causal or more complex.42-44 
Nevertheless, the evidence of an associa-
tion between bullying, school connected-
ness, and ST, has policy implications for 
schools to address bullying perpetration 
and the prevalence of multiple screen-
time behaviours.

With non-involvement in bullying show-
ing a strong negative association with 
multiple ST behaviours, school policies to 
address both bullying and screen time 
could offer a novel approach in reducing 
harmful behaviours among youth. How-
ever, school policies should focus on 
improving youth perception of school 
environment and connectedness as this 
could enable pathways to prevent bullying 
and reduce ST. 

Strengths and limitations

The major strength of the study is the 
sample size of schools and distribution of 
participants across two Canadian prov-
inces who reported multiple ST behav-
iours. However, the modeling of multiple 
ST behaviours and the depiction as well 
as the interpretation of results can be 
challenging due to the large number of 
independent factors that need to be tested 
across different ST behaviours. Potential 
under reporting, recall bias, and missing 
data are the primary limitations of the 

TABLE 6 
Random-intercept linear regression model showing the relationship between perception of school environment and school connectedness, 
and involvement in bullying with multiple and total screen-time behaviours among girls in Alberta, Canada, COMPASS Study (2013-2014)

Alberta females

TV Video games Internet surfing
Communication-based 

screen time
Total screen time

Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI Est. 95% CI

School connectedness

Part of school −0.24 −0.37 to −0.10

Victims of bullying

Cyber-attacks 0.38 0.05 to 0.72 0.52 0.19 to 0.84

Non-involvement in bullying

Did not get bullied −0.17 −0.34 to −0.00 −0.45 −0.69 to −0.21 −0.28 −0.50 to −0.07

Did not bully −0.32 −0.60 to −0.03

Abbreviations: CI, confidence interval; Est., estimate.

Note: Only variables that were statistically significant following backward stepwise elimination were included in the models.
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study due to its reliance on self-reported 
surveys. Nevertheless, COMPASS survey 
measures specific to this study have previ-
ously demonstrated satisfactory reliability 
and validity.29 Another limitation is the 
lack of context in terms of ST behaviours 
because we do not know the type of digi-
tal devices that youth were using to accu-
mulate different types of ST behaviours 
and where they are using these devices 
(e.g., home, school). It is important to 
understand the nuances and distribution 
of ST behaviours across different devices 
and physical contexts to tailor ST reduc-
tion policy interventions. 

Adapted ST surveys that capture the varia-
tion of ST behaviours accumulated over 
different types of screens or devices and 
ecological momentary assessments deployed 
through smartphones could provide the 
device and physical context lacking in cur-
rent evidence.45 Smartphone-based studies 
could also reduce recall bias and measure 
objective smartphone ST behaviour.46 
Finally, since this study is cross-sectional 
in nature, causal inferences cannot be 
made and there may be pathways through 
which more ST could result in greater 
exposure to bullying, especially when it 
comes to the association of computer 
usage and video games with physical 
violence10 and the risk of online 
victimization.11

Conclusion

This study is the first to simultaneously 
examine the association between involve-
ment in bullying, youth perception of 
school environment/school connected-
ness, and multiple ST behaviours. Our 
findings suggest that school policies 
should focus on improving school con-
nectedness and target both bullying and 
screen time to maximize the reduction of 
these complex harmful behaviours.

Acknowledgments

The COMPASS study was supported by a 
bridge grant from the Canadian Institutes 
of Health Research’s Institute of Nutrition, 
Metabolism and Diabetes through the 
"Obesity - Interventions to Prevent or 
Treat" priority funding awards (OOP-
110788; grant awarded to S. Leatherdale) 
and an operating grant from the Canadian 
Institutes of Health Research’s Institute of 
Population and Public Health (MOP-
114875; grant awarded to S. Leatherdale). 
We acknowledge Chad Bredin, the Project 

Manager of COMPASS, for enabling data 
acquisition and processing.

Conflicts of interest

Apart from Dr. Leatherdale being the 
CIHR-PHAC Chair in Applied Public 
Health Research, and an Associate 
Scientific Editor with Health Promotion 
and Chronic Disease Prevention in Canada: 
Research, Policy and Practice, we declare 
that no other conflicts of interest exist.

Authors’ contributions and 
statement

TRK conceptualized the study, interpreted 
the data and drafted the paper. AST and 
RL interpreted the data and drafted the 
paper. WQ analyzed the data and drafted 
the paper. STL designed the study, and 
acquired and interpreted the data. All 
authors revised the paper and approved 
its final version.

The content and views expressed in this 
article are those of the authors and do not 
necessarily reflect those of the Government 
of Canada.

References

1. Tremblay MS, LeBlanc AG, Janssen I, 
Kho ME, Hicks A, Murumets K, et al. 
Canadian sedentary behaviour guide-
lines for children and youth. Appl 
Physiol Nutr Metab. 2011;36(1):59-64; 
65-71.

2. Tremblay MS, LeBlanc AG, Kho ME, 
Saunders TJ, Larouche R, Colley RC, 
et al. Systematic review of sedentary 
behaviour and health indicators in 
school-aged children and youth. Int J 
Behav Nutr Phys. 2011;21(8):98.

3. Lenhart A. Teens, smartphones & tex-
ting. Pew Internet & American Life 
Project. 2012;19:1-34.

4. Strasburger VC, Hogan MJ. Children, 
Adolescents, and the Media. Pediatr. 
2013; 132:958-61.

5. Mark AE, Janssen I. Relationship 
between screen time and metabolic 
syndrome in adolescents. J Public 
Health. 2008;30(2):153-60.

6. Bener A, Al-Mahdi HS, Vachhani PJ, 
Al-Nufal M, Ali AI. Do excessive 
internet use, television viewing and 
poor lifestyle habits affect low vision 
in school children? J Child Health 
Care. 2010;14(4):375-85.

7. Carson V, Pickett W, Janssen I. Screen 
time and risk behaviors in 10- to 
16-year-old Canadian youth. Prev 
Med. 2011;52(2):99-103.

8. Maras D, Flament MF, Murray M, 
Buchholz A, Henderson KA, Obeid N, 
et al. Screen time is associated with 
depression and anxiety in Canadian 
youth. Prev Med. 2015;73:133-38.

9. Bai Y, Chen S, Laurson KR. The asso-
ciations of youth physical activity and 
screen time with fatness and fitness: 
The 2012 NHANES National Youth 
Fitness Survey. PloS One. 2016;11(1): 
e0148038.

10. Janssen I, Boyce WF, Pickett W. 
Screen time and physical violence in 
10 to 16-year-old Canadian youth. Int 
J Public Health. 2012;57(2):325-31

11. Mishna F, Khoury-Kassabri M, Gadalla 
T, Khoury-Kassabrib M, Gadallaa T, 
Daciuka J. Risk factors for involve-
ment in cyber bullying: victims, bul-
lies and bully-victims.  Child Youth 
Serv Rev. 2012;34(1):63-70. 

12. Mathers M, Canterford L, Olds T, 
Hesketh K, Ridley K, Wake M. 
Electronic media use and adolescent 
health and well-being: cross-sectional 
community study. Acad Pediatr. 2009; 
9(5):307-14.

13. Rosen LD, Lim AF, Felt J, Carrier LM, 
Cheever NA, Lara-Ruiz JM, et al. 
Media and technology use predicts 
ill-being among children, preteens 
and teenagers independent of the 
negative health impacts of exercise 
and eating habits. Comput  Human 
Behav. 2014;34:365-74. 

14. Ttofi MM, Farrington DP. Effective-
ness of school-based programs to 
reduce bullying: a systematic and 
meta-analytic review. J Exp Criminol. 
2011;7(1):27-56.

15. Due P, Holstein BE, Lynch J, 
Diderichsen F, Gabhain SN, Scheidt P, 
et al. Bullying and symptoms among 
school-aged children: international 
comparative cross sectional study in 
28 countries. Eur J P Health. 2015; 
15(2):128-32. 

16. Craig W, Harel-Fisch Y, Fogel-Grinvald 
H, Dostaler S, Hetland J, Simons-
Morton B, et al. A cross-national profile 
of bullying and victimization among 
adolescents in 40 countries. Int J 
Public Health. 2009:54(2):216-24.



378Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 38, No 10, October 2018

17. McDougall P, Vaillancourt T. Long-
term adult outcomes of peer victimi-
zation in childhood and adolescence: 
pathways to adjustment and malad-
justment. Am Psychol. 2015;70(4): 
300-10.

18. Lereya ST, Winsper C, Heron J, Lewis 
G, Gunnell D, Fisher HL, et al. Being 
bullied during childhood and the 
prospective pathways to self-harm in 
late adolescence. J Am Acad Child 
Adolesc Psychiatry. 2013;52(6):608-18.

19. Hertz MF, Everett Jones S, Barrios L, 
David-Ferdon C, Holt M. Association 
between bullying victimization and 
health risk behaviors among high 
school students in the United States. J 
Sch Health. 2015;5(12):833-42.

20. Antoniadou N, Kokkinos CM. Cyber 
and school bullying: same or diffe-
rent phenomena? Aggress Violent 
Behav. 2015;25:363-72. 

21. Låftman SB, Modin B, Östberg V. 
Cyberbullying and subjective health: 
a large-scale study of students in 
Stockholm, Sweden. Child Youth 
Serv. Rev. 2013;35(1):112-19. 

22. Pearce N, Cross D, Monks H, Waters 
S, Falconer S. Current evidence of 
best practice in whole-school bullying 
intervention and its potential to 
inform cyberbullying interventions. 
Aust. J. Guid. Couns. 2011;21(1):1-21.

23. Currie C, Zanotti C, Morgan A. Health 
behaviour in school-aged children 
(HBSC) study: international report 
from the 2009/2010 survey. Copenhagen: 
WHO Regional Office for Europe; 2012.

24. Richard JF, Schneider BH, Mallet P. 
Revisiting the whole-school approach 
to bullying: Really looking at the 
whole school. Sch Psychol Int. 2012; 
33(3):263-84.

25. Katapally TR, Laxer RE, Qian W, 
Leatherdale ST. Do school physical 
activity policies and programs have a 
role in decreasing multiple screen 
time behaviours among youth? Prev 
Med. 2018;110:106-113. doi: 10.1016/j 
.ypmed.2017.11.026.

26. Katapally TR, Muhajarine N. Capturing 
the interrelationship between objec-
tively measured physical activity and 
sedentary behaviour in children in 
the context of diverse environmental 
exposures. Int J Environ Res Public 
Health. 2015;12(9):10995-1011. 

27. Katapally TR, Rainham D, Muhajarine 
N. The influence of weather varia-
tion, urban design and built environ-
ment on objectively measured 
sedentary behaviour in children. 
AIMS Public Health. 2016;3(4):663-81.

28. Leatherdale ST, Brown KS, Carson V, 
Childs RA, Dubin JA, Elliott SJ, et al. 
The COMPASS study: a longitudinal 
hierarchical research platform for 
evaluating natural experiments related 
to changes in school-level programs, 
policies and built environment 
resources. BMC Public Health.  2014; 
8(14):331. 

29. Environment Canada. Climate Data-
base [Internet]. [Cited 15 August 
2017]. Available from:  http://climate 
.weather.gc.ca/

30. Leatherdale ST, Harvey A. Examining 
communication-and media-based rec-
reational sedentary behaviors among 
Canadian youth: results from the 
COMPASS study. Prev Med. 2015;74: 
74-80.

31. Leatherdale ST, Laxer RE, Faulkner G. 
Reliability and validity of the physical 
activity and sedentary behaviour 
measures in the COMPASS study. 
COMPASS Technical Report Series. 
2014;(2):1-16.

32. Leatherdale ST, Ahmed R. Screen-
based sedentary behaviours among a 
nationally representative sample of 
youth: are Canadian kids couch pota-
toes? Chronic Dis Inj Can. 2011; 
31(4):141-46.

33. Rideout V. The common sense cen-
sus: Media use by tweens and 
teens. San Francisco: Common Sense 
Media; 2015. Available from: https://
www.commonsensemedia.org.

34. Bickham DS, Rich M. Is television 
viewing associated with social isola-
tion? Roles of exposure time, viewing 
context, and violent content. Arch 
Pediatr Adolesc Med. 2006;160(4): 
387-92.

35. Primack BA, Swanier B, Georgiopoulos 
AM, Land SR, Fine MJ. Association 
between media use in adolescence 
and depression in young adulthood: a 
longitudinal study. Arch Gen Psychiatry. 
2009;66(2):181-88.

36. Skierkowski D, Wood RM. To text or 
not to text? The importance of text 
messaging among college-aged youth. 
Comput Human Behav. 2012;28(2): 
744-56. 

37. Walsh SP, White KM, Young RM. The 
phone connection: a qualitative 
exploration of how belongingness 
and social identification relate to 
mobile phone use amongst Australian 
youth. J Community Appl Soc Psychol. 
2009;19(3):225-40.

38. Nansel TR, Craig W, Overpeck MD, 
Saluja G, Ruan WJ, Health Behaviour 
in School-aged Children Bullying 
Analyses Working Group. Cross-
national consistency in the rela-
tionship between bullying behaviors 
and psychosocial adjustment. Arch 
Pediatr Adolesc Med. 2004;58(8): 
730-36.

39. Graham S. Victims of bullying in 
schools. Theor Pract. 2016;55(2):136-44.

40. Vandewater EA, Park SE,  Hébert ET, 
Cummings HM. Time with friends 
and physical activity as mechanisms 
linking obesity and television viewing 
among youth. Int J Behav Nutr Phys 
Act. 2015;12(1):S6. 

41. Borghese MM, Tremblay MS, Leduc 
G, Boyer C, Bélanger P, LeBlanc AG, 
et al. Television viewing and food 
intake during television viewing in 
normal-weight, overweight and obese 
9-to 11-year-old Canadian children: a 
cross-sectional analysis. J Nutr Sci. 
2015;4:e8.

42. Lich KH, Finexi EM, Osgood ND, 
Mabry PL. A call to address com-
plexity in prevention science research. 
Prev Sci. 2013;14:279-89.

43. Roux AV.  Complex systems thinking 
and current impasses in health dispa-
rities research.  Am J Pub Health. 
2011;101(9):1627-34.

44. Pearce N, Merletti F. Complexity, sim-
plicity, and epidemiology. Int J 
Epidemiol. 2006;35:515-19

45. Stone AA, Schwartz JE, Neale JM, 
Shiffman S, Marco CA, Hickcox M, et 
al. A comparison of coping assessed 
by ecological momentary assessment 
and retrospective recall. J Pers Soc 
Psychol. 1998;74(6);1670-80. 

https://doi.org/10.1016/j.ypmed.2017.11.026
https://doi.org/10.1016/j.ypmed.2017.11.026
http://climate.weather.gc.ca/
http://climate.weather.gc.ca/
https://www.commonsensemedia.or
https://www.commonsensemedia.or


379 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 38, No 10, October 2018

46. Biddle SJ, Gorely T, Marshall SJ, 
Cameron N. The prevalence of seden-
tary behavior and physical activity in 
leisure time: a study of Scottish ado-
lescents using ecological momentary 
assessment. Prev Med. 2009;48(2): 
151-55.



Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice 380 Vol 38, No 10, October 2018

Author references:

1. Public Health Agency of Canada, Ottawa, Ontario, Canada 
2. Project Management, Evaluation and Planning, Toronto, Ontario, Canada 
3. Health Canada, Ottawa, Ontario, Canada

Correspondence: Andrea Simpson; Tel: 902-566-8281; Email: Andrea.simpson@canada.ca

At-a-glance

Bringing equity into the fold: a review of interventions  
to improve mental health
Andrea Simpson, MSc (1); April Furlong, MA (2); Nina Jetha, MPH (3)

Tweet this article

https://doi.org/10.24095/hpcdp.38.10.04

death in children, youth and young adults 
aged 10-29 years.10 Boys account for 65% 
of suicides among 15-19 year olds, while 
girls account for over 80% of self-harm 
hospitalizations in that same age group.11,12 
Perhaps less known, girls aged 10-14 years 
account for 59% of suicides in that age 
cohort.11 These statistics reveal significant 
gender differences in levels of vulnerabil-
ity as girls, boys and gender-diverse chil-
dren transition to adolescence and early 
adulthood, reinforcing the need to apply 
sex- and gender-based analysis (SGBA) to 
mental health promotion / mental illness 
prevention initiatives.9,13 Moreover, exist-
ing research into transgender populations 
shows a worrisome relationship between 
individual life circumstances and risk of 
suicide and other self-harming behaviour.4  
It is, therefore, time that we contextual-
ized poor mental health by implementing 
policies, programs and interventions that 

Abstract

In Canada, it is challenging to find examples of positive population mental health inter-
ventions that meet scientific standards of evidence.  It is even more difficult to identify 
effective interventions that address health equity. The discrepancy between standards of 
evidence in the health sciences, and the evidence that can be gleaned from social exper-
iments, is not new. Efforts to reconcile these differences show a general tendency 
toward controlled interventions in public health. However, it is possible to extract find-
ings from quasi-experimental interventions that meet scientific standards while also 
showing promise of positive impacts on mental health equity. This article describes 
work undertaken in 2015 to begin to address this evidence gap.

Keywords: equity-focused, mental health, quality of evidence, external validity, intervention 
design, evidence for equity

Introduction

While many Canadians experience posi-
tive mental health, important inequities 
persist and, in some areas, are increasing.1 
Evidence shows that some population 
groups are at a higher risk of poor mental 
health due to social, material and eco-
nomic circumstances; such as experiences 
of everyday discrimination or food insecu-
rity.2 Indigenous youth, sexual and gender 
minority youth are among those who 
experience rates of high mental distress.3,4  
By targeting life conditions that can be 
harmful to mental health, it is possible to 
improve wellbeing for everyone, while 
benefiting the most vulnerable. This can 
be seen in the housing sector where 
investments to provide secure permanent 
shelter to low-income individuals can be 
life-changing for homeless youth, who 
suffer high rates of poor mental health.5 

Health equity in our context is defined as 
“the absence of avoidable or modifiable 
differences in health among populations 
or groups defined socially, economically, 

or geographically. These measurable health 
differences arise from underlying levels of 
social advantage/disadvantage, show a con-
sistent pattern across the population, and 
are considered to be unfair.”6  

Poor mental health can affect any individ-
ual or family. However, the path to recov-
ery is, in part, influenced by the life 
course; from early childhood through to 
the elder years.7 Exposure to trauma can 
lead to different outcomes, depending on 
an individual’s life skills and social sup-
ports.  These conditions shape one’s abil-
ity to cope with life’s stressful events.8 

According to the Canadian chronic disease 
surveillance statistics, more than one in 
ten individuals are affected by a mood or 
anxiety disorder in Canada, representing 
nearly three-quarters of the population 
that uses health services for a mental ill-
ness annually.9 Of the 4000 deaths by sui-
cide each year in Canada, more than 90 
percent of individuals were experiencing a 
mental illness or mental health problem.10  
Suicide is the second leading cause of 

Highlights

• The majority of equity-focused inter-
ventions identified in this review 
did not use validated methods to 
evaluate effectiveness.

• There appears to be a trade-off 
between social innovation to advance 
mental health equity and the qual-
ity of evidence produced. 

• Consequently, many examples of 
culturally- and contextually-relevant 
mental health interventions that 
aim to address equity continue to 
go unreported or undetected. 

• The authors propose three ways to 
rectify these evidence gaps.
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can reduce or remove systemic and struc-
tural barriers to mental health equity. 

Methods

As part of its efforts to promote evidence-
informed decision making, the Public 
Health Agency of Canada (PHAC) 
launched the Canadian Best Practices 
Portal (the Portal) in 2008, a searchable 
database of population health interven-
tions that have been assessed as meeting 
specific criteria for either “promising prac-
tices” or “best practices,” or “Aboriginal 
Ways Tried and True (WTT).”  

This article describes work undertaken in 
2015 to identify mental health interven-
tions on the Portal that were equity-
focused in both design and impact, 
building on earlier efforts that focused on 
healthy weights.14 

All mental health interventions that met 
the equity criteria were also rated using 
the detailed assessment tool developed for 
the Portal.14 This rating tool assesses inter-
ventions within three broad domains: 
impact, adaptability and quality of evi-
dence. Only those mental health interven-
tions that scored as a ‘promising practice’ 
or ‘best practice’ on the rating scale, or 
met the criteria for Aboriginal Ways Tried 
and True, qualified for inclusion in our 
review. Most interventions were excluded 
because they did not meet the minimum 
score for quality of evidence. 

In addition, specific criteria were used in 
order for interventions to be designated as 
equity-focussed. Interventions were required 
to: 1) report positive outcomes specifically 
for people living in conditions of disad-
vantage (these outcomes may or may not 
be compared to people living in more 
advantaged conditions); and either 2) explic-
itly target people living in conditions of 
disadvantage or 3) include activities that 
are focussed on specific health equity 
goals (e.g., that address the disproportion-
ate exposure to health-damaging factors).14 

Results

The review began with the 113 mental 
health interventions originally posted on 
the Portal. Of these, only 11 met the health 
equity criteria (after satisfying the new 
best practice or promising practice crite-
ria). An external search saw eight addi-
tional interventions pass basic screening 
criteria for mental health promotion. 

However, of these, only two met the crite-
ria for health equity focus, resulting in a 
combined total of 13 interventions. A sam-
ple of 5 interventions that met the mini-
mum evidence standards, as well as health 
equity criteria, is presented in Table 1.

Mental health interventions that qualified 
for inclusion often aimed at individual or 
family-level behaviour change. A few tar-
geted school culture, an area that has 
grown exponentially yet produced few rig-
orous studies.  One exception, a housing 
intervention (Housing, Insulation and 
Health Study), produced evidence of posi-
tive impacts on overall wellbeing, by 
targeting changes to the physical environ-
ment (Table 1). The same study found 
that better insulated homes produced sig-
nificant improvements to social and emo-
tional functioning, in addition to higher 
scores for physical health, compared to 
the control group.  People in the interven-
tion group also saw a significant improve-
ment in measures of vitality, happiness 
and general health scores compared with 
the control group. Such examples offer 
much-needed evidence of how changes to 
the physical environment (investing mid-
to upstream) can produce positive and 
lasting mental health impacts.  We might 
not have anticipated the psychosocial ben-
efits to improving indoor housing quality. 
However, this finding should not be over-
looked given the potential to impact 
mental health for Canadians living in sub-
standard housing, many of whom face 
multiple systemic barriers to experiencing 
positive mental health.  

These five examples may also serve to 
illustrate another important finding. Studies 
that aim to address equity as a primary 
objective tend to focus downstream, by 
aiming to improve the coping skills and 
social supports of vulnerable individuals. 
There would appear to be a trade-off 
between the equity focus of the interven-
tion and quality of evidence available.  
The housing study is a noteworthy excep-
tion.  While explicit in its aim to benefit 
people living in conditions of disadvan-
tage, the study also makes the link 
between substandard housing and psy-
chosocial wellbeing. This revelation was 
not an intended focus of the study, but 
rather a by-product of the strength of the 
instrument used to measure change.

Discussion

The purpose of this project was to identify 
interventions that showed strong evidence 

of positive impacts on population mental 
health in general, and on health equity in 
particular. We share some observations as 
to why so few mental health promotion 
interventions met the criteria for inclusion 
and propose ways to rectify these evi-
dence gaps.  

The first observation is that several inter-
ventions did not explicitly target health 
inequity in either their implementation 
activities, the measurement of their 
impacts, or both.  These interventions 
could not be considered equity-focused 
even though a number of them showed 
potential benefits to vulnerable popula-
tions. There is a need for interventions to 
make health equity explicit from the 
outset.

For example, one promising intervention 
targeted potential high-school dropouts to 
evaluate the efficacy of a suicide preven-
tion approach known as CAST (Coping 
and Support Training). The study reported 
positive outcomes for vulnerable adoles-
cents who received the intervention (com-
pared with usual-care), and included 
strategies to reduce disproportionate expo-
sure to health-damaging factors – such as 
suicide ideation and drug involvement.  
However, it did not qualify as equity- 
focussed.20  

The reasons for this are several. While 
explicitly aimed at vulnerable youth – 
using ‘potential high school dropout’ as a 
marker for suicide risk – the study did not 
directly address underlying conditions of 
dis/advantage. While data such as age, 
sex, and racial identity were collected (for 
the purpose of random sampling), the 
study could have explored the possible 
interactions and contextual factors related 
to risk of high school dropout or suicide.  
The study presented sex-associated differ-
ences in intervention outcomes as part of 
reporting on the results. However, these 
subanalyses were not part of an inten-
tional equity analysis objective.21

From a suicide prevention perspective, the 
CAST protocol showed good promise 
among high-school age youth.  From an 
equity perspective, the study may have 
also impacted the life chances of vulnera-
ble youth by increasing the probability of 
high school graduation. However, the 
intervention could have more explicitly 
recognized high-school dropout as a ‘con-
dition of disadvantage,’ given the option 
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to explore the (indirect) benefits of high-
school retention was available.  

This evaluation study may serve as a case 
example to demonstrate the difference 
that incorporating equity as an explicit 
consideration can make; not only to 
the field of implementation science, but 
also to the efficacy of mental health 
interventions.

The second observation is that while 
many interventions did include a specific 
focus on health equity, the methods used 
to evaluate their impacts failed to meet 
accepted standards of rigour and replica-
bility. For example, interventions received 

low “quality of evidence” scores when 
they did not report the actual size and 
demographic break-down of the sample 
participating in an intervention, or when a 
comparable ‘control group’ was left out.  
Low scores also resulted when interven-
tions did not include objective or vali-
dated outcome measures or did not follow 
an adequate number of participants over 
time.  Interventions must include descrip-
tive baseline data and consider the use of 
comparable control groups (where possi-
ble) to improve the validity of their 
findings.

The tension between standards of evi-
dence in the health sciences, and the 

evidence that can be gleaned from natural 
or social experiments, is not new.22 Efforts 
to reconcile this discrepancy show a gen-
eral tendency toward controlled interven-
tions.23 As a result, it was more difficult to 
include mental health interventions that 
were aimed at intervening at multiple lev-
els or at influencing health outcomes indi-
rectly (through changes in the built 
environment, for example). The further 
‘upstream’ the intervention, the more dif-
ficult to control for a single variable or to 
define and follow a ‘control group’.  
Human environments are fluid and multi-
dimensional, making it more challenging, 
though not impossible, to meet a standard 

TABLE 1 
Examples of mental health promotion interventions that met the health equity criteria

Intervention 
name

Type Country
Health equity content

Targeted population Health equity goal(s)/ strategy(ies) Key outcomes across major studies

Fast Track15 Promising 
Practice

United 
States

Children of families 
living in disadvantaged 
social-ecological contexts; 
students in high-risk 
schools

Classroom curriculum to develop children’s 
emotional concepts, social understanding, 
and self-control; parent training groups to 
develop positive family-school relationships 
and behavior management skills; home 
visits for fostering parents' problem-solving 
skills, self-efficacy, and life management; 
child social skill training groups; child 
tutoring; child friendship enhancement in 
the classroom.

Improvements in parenting behavior, 
child social-cognitive skills, peer 
relationships, academic skills, and 
classroom social ecology; reduction in 
aggressive and delinquent behavior, 
juvenile and adult arrests, substance 
use problems and risky sexual 
behaviours. 

Nurse Family 
Partnership16

Best 
Practices

Canada First-time, low-income, 
mothers (at time of 
pregnancy to two years 
post-partum)

Home visits to support women to: link with 
needed health and human services, make 
good decisions about personal develop-
ment, make healthy choices during 
pregnancy, provide competent care to 
improve the health and development of 
their children, build supportive relation-
ships with families and friends, and 
become economically self-sufficient. 

Improved maternal sense of mastery 
and self-sufficiency, fewer incidences 
of childhood injuries and maltreat-
ment, fewer subsequent pregnancies 
and increased intervals between 
children, improved prenatal health, 
less frequent smoking, improved 
academic indicators for child, and 
decreased use of alcohol and drugs 
among children at follow-up.

Infant Health and 
Development 
Program17

Best 
Practices

United 
States

Low-income, socially 
isolated women and 
adolescents with 
low-birth weight, 
premature infants

Reduce the developmental and health 
problems of infants by providing medical, 
developmental and social assessments, 
referrals for health and social services, 
home visits, enrollment in a child 
development center, and parent group 
meetings.

Positive impacts on infant’s cognitive, 
motor and behavioural skills and 
resilience, particularly for those 
infants born to the most at-risk 
families and who were at the 
“heavier” side of the low birth weight 
range. Positive impacts on mothers’ 
employment, maternal stress, and 
reported symptoms of depression.

Family Spirit18 Ways Tried 
and True

United 
States

American Indian teenage 
mothers and their 
children

Provision of culturally tailored, strengths-
based home visitation curricula to enhance 
parenting competence, reduce maternal 
psychosocial and behavioral risks, and 
promote healthy infant and toddler 
emotional and social adjustment. 

Improvements in parenting 
knowledge, locus of control, 
depression symptoms, and external-
izing behaviours; reduction in child 
externalizing, internalizing and 
dysregulation behaviours.

Housing, 
Insulation and 
Health Study19

Promising 
Practice

New 
Zealand

Occupants of uninsulated 
dwellings in low income 
communities

Installing insulation in existing homes. Improvements in self-rated health, 
reduced symptoms of asthma and 
self-reported wheezing, fewer days off 
school and work, and fewer visits to 
general practitioners.
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of evidence that is regarded as rigorous in 
the health sciences.

This evidence impasse need not continue.  
Innovative examples of ‘midstream’ inter-
ventions have the potential to sustain 
health benefits for those who are more 
vulnerable.14 Funding agencies and the 
recipients of funding are now experiment-
ing with appropriate ways to capture evi-
dence of impacts on equity so that we 
may learn from existing examples of 
innovation.

For example, contextual factors (such as 
leadership and readiness for change) are 
often integral to the effectiveness of popu-
lation-level mental health interventions. 
The need for fidelity requires intervention 
researchers to adopt validated scales to 
monitor and measure change. However, a 
diversity of validated instruments is 
needed to study the impacts of interven-
tions on complex phenomena such as 
mental health, so that the evidence pro-
duced is considered reliable and the asso-
ciated interventions, largely replicable. 

In 2016, PHAC published Toward Health 
Equity: A Practice Tool to more broadly 
encourage health equity in public health 
practice. This detailed diagram and com-
panion document provides guidance on 
how to think about health equity, both in 
the design and implementation of popula-
tion health interventions.24   

Conclusion

The purpose of this review was to provide 
examples of well-designed and imple-
mented population mental health inter-
ventions to improve health equity. 
Although few examples were found, we 
propose that by adopting three evidence-
based methods consistently, implementers 
of social experiments and other complex 
interventions can enhance the validity of 
their findings and, ultimately, their capac-
ity to contribute to this important field.
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forms of CVD. Approximately 2.2 million 
reported ever having been diagnosed with 
cancer. Furthermore, 2.1 million were liv-
ing with chronic obstructive pulmonary 
disease (COPD); one of the most common 
types of CRD, and 3.1 million Canadians 
were living with diabetes. Finally, 3.9 mil-
lion reported having been diagnosed with 
mood and/or anxiety disorders in 2016.§ 
In contrast to most chronic diseases which 
increase with age, mood and/or anxiety 
disorders are particularly prevalent in the 
working-age population (20-64-year-olds). 

The number of individuals living with 
these chronic diseases continues to 
increase due to the aging and growth of 
the Canadian population, and the fact that 
people are living longer with their disease 
due to advances in treatment and man-
agement (Figure 1). On the other hand, 
the rate of new cases every year for most 
diseases is decreasing slowly, except for 
diabetes where more variations in trends 
were observed.** Most chronic diseases 
affect males and females somewhat differ-
ently, with some definitively more com-
mon in males (such as ischemic heart 
disease) and some more common in 
females (such as mood and/or anxiety 
disorders). Overall, women tend to adopt 
better health behaviours than men except 
for physical activity where levels are 
equally low for all Canadians. On the 
other hand, women live longer with age 
being a major, non-modifiable chronic dis-
ease risk factor. 

Main findings

Mortality

While the mortality rate associated with 
the four major chronic diseases has 
decreased by a third over an 18-year 
period (from 663/100  000 in 1998 to 
441/100  000 in 2015; age-standardized 
mortality rates), the most dramatic decline 
was observed for CVD (nearly 50%). None-
theless, CVD is still the second leading 
cause of death in Canada (196/100  000; 
crude mortality rate) after cancer 
(215/100 000; crude mortality rate), repre-
senting 27% and 29% of all deaths in 
2015, respectively. Furthermore, the prob-
ability of dying between the ages of 30 
and 69 years (i.e., premature mortality) 
from one of the four major chronic dis-
eases decreased by nearly a third over the 
same  period (from 14.9% in 1998 to 
10.2% in 2015). While this is a positive 
finding, more still needs to be done since 
deaths due to these diseases among 
Canadians of this age group are often 
preventable.

Morbidity

One in three Canadian adults (33.7%) 
lives with at least one of the following 
chronic diseases: CVD; cancer; CRD; dia-
betes; mood and/or anxiety disorders. 
Specifically, in 2015/16, an estimated 2.4 
million Canadians had ischemic heart dis-
ease and about 800 000 were living with 
the effects of a stroke, both common 

Introduction

The purpose of this At-a-glance is to pro-
vide an update on a number of the key 
findings from the 2016 Report, “How 
Healthy are Canadians?”1 using results 
from the most recent edition (2018) of the 
Canadian Chronic Disease Indicators 
(CCDI; Table 1). The 2016 Report exam-
ined trends for the four major chronic dis-
eases (cardiovascular disease [CVD],† 
cancer, chronic respiratory disease [CRD]‡ 

and diabetes) and four associated cross-
cutting risk factors (tobacco smoking, 
physical inactivity, unhealthy eating and 
harmful use of alcohol) that formed the 
basis of the World Health Organization 
(WHO) Global Action Plan for the 
Prevention and Control of Noncommunicable 
Diseases (NCDs) 2013-2020.2 In addition, 
the 2016 Report included mood and/or 
anxiety disorders because of their major 
impact on the health of Canadians. There-
fore, this update does not focus on all 
results from the 2018 CCDI in Table 1 but 
highlights specific aspects of interest, 
namely the mortality and morbidity expe-
riences of Canadians living with these 
major chronic diseases, as well as the 
associated risk factors. The reported 
results are based on the following four 
data sources: Canadian Chronic Disease 
Surveillance System (CCDSS); Canadian 
Community Health Survey (CCHS); 
Canadian Health Measure Survey; and, 
Canadian Vital Statistics–Death Database. 

http://twitter.com/share?text=%23HPCDP Journal – At-a-glance: How Healthy are Canadians? A brief update&hashtags=PHAC,CCDI,CDIIF&url=https://doi.org/10.24095/hpcdp.38.10.05
https://doi.org/10.24095/hpcdp.38.10.05
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†† The new 2016 physical activity guidelines recommend that children and youth accumulate at least 60 minutes of moderate to vigorous physical activity (MVPA) per day on average per week 
(though not necessarily on each day), while the previous guidelines recommended 60 minutes of MVPA occur at least 6 days of the week. This modification to the guidelines resulted in a higher 
proportion of children and youth meeting the recommended level of physical activity (37.6% versus the previously reported 9.1%).

FIGURE 1 
Age-standardized prevalence (%) in major chronic diseases among Canadians aged 20+, Canada, 2000–2015

Sources: Canadian Community Health Survey - Annual Component, 2005 to 2015; Canadian Chronic Disease Surveillance System, 2000-01 to 2015-16.

Note: Cancer (ever had) and mood and/or anxiety disorders are based on self-reported data and presented by calendar year; all other diseases and conditions are based on administrative data and 
are presented by fiscal year.
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Behavioural risk factors

Similar to what the 2016 Report indicated, 
except for tobacco smoking, Canada con-
tinues to have high prevalence of modifi-
able risk factors associated with chronic 
diseases [physical inactivity (62.4% for 
children and youth and 82.5% for adults), 
unhealthy eating (70.0% for Canadians 
12+ years) and harmful use of alcohol 
(15.2% of Canadians 15+ years)]. In 
2016, 84.9% of Canadian adults reported 
having at least one of these behavioural 
risk factors. 

Chronic diseases usually develop over 
many years or decades. Therefore, it is 
extremely important that Canadian chil-
dren and youth adopt healthy behaviours 
from an early age. Unfortunately, only one 
in ten (9.5%) children aged 5 to 17 meet 
the recent 24-hour movement guidelines 
for children and youth for physical activ-
ity, sedentary behaviour and sleep.3 
Furthermore, only one in three children 
and youth (37.6%) meet the physical 
activity guidelines†† suggesting more work 
needs to be done to increase activity in 

and commitment to sports and recreation, 
active transportation and physical activity 
at school.

Conclusion

Since the publication of the 2016 Report, 
overall and premature mortality trends 
have continued to decrease at a variable 
rate for the four major chronic diseases. 
However, the number of Canadians living 
with one or more of these chronic dis-
eases continues to increase imposing a 
major burden on the health of Canadians 
and on the health care system. The 
chronic diseases included in this update 
represent the leading causes of death and 
disease burden in Canada and could be 
largely prevented by tackling a few com-
mon risk factors. Healthy living, preven-
tion and adequate management of chronic 
diseases are all necessary to ensure that 
Canadians live a long, healthy and disease- 
free life. 
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INDICATOR GROUP INDICATOR MEASURE(S) LATEST DATAa DATA SOURCE (YEAR)

SOCIAL AND ENVIRONMENTAL DETERMINANTS

Education % of population that reports having less than a high school education, 
population aged 20+ years

12.2% CCHS (2016)

Income % of population living below low-income cut-offs, after tax, total population 8.1% CIS (2016)

Childhood poverty % of children living below low-income cut-offs, after tax, population aged 
< 18 yearsb 7.3% CIS (2016)

Employment Average annual unemployment rate (% of labour force that was unemployed 
during reference period), population aged 15+ years

6.3% LFS (2017)

Community belonging % of population that reports a “very strong” or “somewhat strong” sense of 
belonging to their local community, population aged 12+ years

68.8% CCHS (2016)

MATERNAL AND CHILD HEALTH RISK AND PROTECTIVE FACTORS

Diabetes during pregnancy Rate of pregnant women with diagnosed diabetes (pre-existing and 
gestational diabetes)

90.5 per 1000 total birthsc DAD (2016)

Hypertension during 
pregnancy 

Rate of pregnant women with diagnosed hypertension (pre-existing and 
gestational hypertension)

68.2 per 1000 total birthsc DAD (2016)

Maternal weight during 
pregnancy 

% of women who report gestational weight gain above recommended Health 
Canada guidelines

42.8%d CCHS (2016)

Preterm birth % of live births with a gestational age at birth of less than 37 completed weeks 8.2 per 100 live births DAD (2016)

Breastfeeding % of women who report exclusive breastfeeding of their child for at least the 
first 6 months of life, women aged 15+ years

30.9% CCHS (2016)

Exposure to  
second-hand smoke

% of households with children aged < 15 years that report regular child 
exposure to environmental tobacco smoke at home 

2.8% CTADS (2015)

Family violence % of population that reports experiencing at least once before the age of 15 
any type of physical or sexual assault and/or exposure to violence by an 
adult (18+ years),e population aged 15+ years

34.1%e GSS (2014)

BEHAVIOURAL RISK AND PROTECTIVE FACTORS

24-hour movement % of children and youth who meet the Canadian 24-Hour Movement 
Guidelines for Children and Youth, population aged 5 to 17 years

9.5% CHMS (2014 to 2015)

Physical activity % of children and youth who meet physical activity recommendations by 
accumulating at least 60 minutes of moderate to vigorous physical activity 
per day (measured data), population aged 5 to 17 years  

37.6%d CHMS (2014 to 2015)

% of adults who meet physical activity guidelines by accumulating at least 
150 minutes of moderate to vigorous physical activity each week, in bouts of 
10 minutes or more (measured data), population aged 18+ years 

17.5% CHMS (2014 to 2015)

Sedentary behaviour % children and youth who report meeting sedentary behaviour recommen-
dations by spending 2 hours or less per day watching television or using 
computers during leisure-time, population aged 5 to 17 years

28.5%d CHMS (2014 to 2015)

Sleep % of population that reports obtaining the recommended amount of daily 
sleep, population aged 5+ years

65.5% CHMS (2014 to 2015)

Nutrition % of population that reports consuming fruit and vegetables at least 5 times/
day, population aged 12+ years

30.0% CCHS (2016)

% of children and youth who report drinking sugar-sweetened beverages 
daily, population aged 5 to 17 years

16.0% CHMS (2014 to 2015)

Chronic stress % of population that reports life to be “quite a bit” or “extremely” stressful 
most days in the last 12 months, population aged 12+ years

21.5% CCHS (2016) 

Alcohol use % of population that reports exceeding low risk alcohol drinking guidelines 
for chronic drinking, population aged 15+ years

15.2% CTADS (2015)

Smoking % of population that reports being current smokers (daily or occasional), 
population aged 15+ years 

13.0% CTADS (2015)

Drug use % of population that reported using cannabis at least once a week in the last 
3 months, population aged 15+ years

5.2% CTADS (2015)

Main chronic disease risk 
factors prevalence

% of population that reports having at least one of four main chronic 
disease risk factors (tobacco smoking, physical inactivity, unhealthy eating 
and harmful use of alcohol), population aged 20+ years

84.9% CCHS (2016)

RISK CONDITIONS

Obesity % of children and youth that are obese (measured data),  
population aged 5 to 17 years 

13.1% CHMS (2014 to 2015)

% of adults that are obese (measured data), population aged 18+ years 28.1% CHMS (2014 to 2015)

Elevated blood glucose % of population with elevatedf blood glucose (measured data),  
population aged 18+ years

4.1% CHMS (2014 to 2015)

Elevated blood cholesterol % of population with elevatedf blood cholesterol [TC:HDL-C ratio]  
(measured data), population aged 18+ years

18.7% CHMS (2014 to 2015)

Hypertension % of population with diagnosed hypertension, population aged 20+ years 25.4% CCDSS (2015–16)g

TABLE 1

CANADIAN CHRONIC DISEASE INDICATORS 
QUICK STATS, 2018 EDITION 
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INDICATOR GROUP INDICATOR MEASURE(S) LATEST DATAa DATA SOURCE (YEAR)

DISEASE PREVENTION PRACTICES

Contact with health care 
professional

% of population that reports having a regular healthcare provider,  
population aged 12+ years

84.2% CCHS (2016)

% of population that reported consulting a dentist, dental hygienist or 
orthodontist at least once in the past 12 months, population aged 12+ years

69.3% CCHS (2016)

Disease screening % of women who report having had a mammogram at least once in the past 
5 years, population aged 50 to 74 years

83.5% CCHS (2012)

% of women who report having had at least one Pap smear test in the past 3 
years, population aged 25 to 69 years

79.7% CCHS (2012)

% of population that reports having had at least one fecal occult blood test, 
colonoscopy and/or sigmoidoscopy in the recommended time period, 
population aged 50 to 74 years

51.1% CCHS (2012)

Vaccination (influenza) % of population living with a chronic diseaseh that reported having a 
seasonal flu shot in the past 12 months, population aged 12+ years

47.0% CCHS (2016)

HEALTH OUTCOMES/STATUS

General health % of population that reports their health is “very good” or “excellent,” 
population aged 12+ years

60.9% CCHS (2016)

% of population that reports their mental health is “very good” or 
“excellent,” population aged 12+ years

68.5% CCHS (2016)

Life expectancy at birth  83.3 years
CCDSS  

(2013–14 to 2015–16) 

Life expectancy at age 65  21.8 years
CCDSS  

(2013–14 to 2015–16) 

Health-adjusted life expectancy at birth  71.9 years
CCDSS  

(2013–14 to 2015–16)

Health-adjusted life expectancy at age 65 16.6 years
CCDSS  

(2013–14 to 2015–16)

Morbidity—prevalence % of population with diagnosed diabetes, population aged 1+ years 8.6% CCDSS (2015–16)

% of population that reports having diagnosed cardiovascular diseases (heart 
disease or stroke), population aged 20+ years 

6.2% CCHS (2016)

% of population with diagnosed ischemic heart disease,  
population aged 20+ years 

8.5% CCDSS (2015–16)

% of population with diagnosed heart failure, population aged 40+ years 3.7% CCDSS (2015–16)

% of population with diagnosed stroke, population aged 20+ years 2.8% CCDSS (2015–16)

% of population with diagnosed asthma, population aged 1+ years 11.4% CCDSS (2015–16)

% of population with diagnosed chronic obstructive pulmonary disease, 
population aged 35+ years

10.2% CCDSS (2015–16)

% of population that reports ever being diagnosed with cancer,  
population aged 12+ years

7.2% CCHS (2016)

% of population that reports ever having symptoms consistent with at least 1 
of 6 mental or substance use disorders,i population aged 15+ years 

33.3% CCHS-MH (2012) 

% of population that reports having diagnosed mood and/or anxiety 
disorders, population aged 12+ years 

12.9% CCHS (2016)

% of population with diagnosed dementia, including Alzheimer’s disease, 
population aged 65+ years

6.9% CCDSS (2015–16)

% of population with diagnosed osteoarthritis, population aged 20+ years 13.7% CCDSS (2015–16)

% of population with diagnosed osteoporosis, population aged 40+ years 11.9% CCDSS (2015–16)

% of population that reports having been diagnosed with at least 1 of the 5 
major chronic diseases,j population aged 20+ years

33.7% CCHS (2016)

% of population that reports having been diagnosed with at least 1 of the 10 
major chronic diseases,k population aged 20+ years (NEW)

44.2% CCHS (2016)

Multimorbidity % of population that reports having been diagnosed with at least 2 of the 5 
major chronic diseases,j population aged 20+ years

8.9% CCHS (2016)

% of population that reports having been diagnosed with at least 2 of the 10 
common chronic diseases,k population aged 20+ years

18.3% CCHS (2016)
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INDICATOR GROUP INDICATOR MEASURE(S) LATEST DATAa DATA SOURCE (YEAR)

Morbidity—incidence Rate of newly diagnosed diabetes cases, population aged 1+ years 595.4 per 100 000 CCDSS (2015–16)

Rate of newly diagnosed ischemic heart disease cases, population aged 20+ 
years 

591.8 per 100 000 CCDSS (2015–16)

Rate of newly diagnosed acute myocardial infarction cases,  
population aged 20+ years 

216.8 per 100 000 CCDSS (2015–16)

Rate of newly diagnosed heart failure cases, population aged 40+ years 541.0 per 100 000 CCDSS (2015–16)

Rate of newly diagnosed asthma cases, population aged 1+ years 464.8 per 100 000 CCDSS (2015–16)

Rate of newly diagnosed chronic obstructive pulmonary disease cases,  
population aged 35+ years

818.2 per 100 000 CCDSS (2015–16)

Rate of all newly diagnosed cancer cases, total population 563.6 per 100 000l CCR/NCIRS (2017)

Rate of newly diagnosed dementia cases, including Alzheimer’s disease, 
population aged 65+ years

1372.6 per 100 000 CCDSS (2015–16)

Rate of newly diagnosed osteoarthritis cases, population aged 20+ years 872.7 per 100 000 CCDSS (2015–16)

Rate of newly diagnosed hip fracture, population aged 40+ years 146.6 per 100 000 CCDSS (2015–16)

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

32.7% CCHS (2014)

Mortality Death rate due to a major chronic disease (diabetes, cancer, cardiovascular 
diseases, chronic respiratory diseases), total population

478.0 per 100 000 CVSD (2015) 

Death rate due to diabetes, total population 20.0 per 100 000 CVSD (2015)

Death rate due to cardiovascular diseases, total population 196.4 per 100 000 CVSD (2015)

Death rate due to chronic respiratory diseases, total population 46.5 per 100 000 CVSD (2015)

Death rate due to cancer, total population 215.0 per 100 000 CVSD (2015)

Death rate due to suicide, total population 12.3 per 100 000 CVSD (2015)

Death rate due to dementia, including Alzheimer’s disease, total population 67.4 per 100 000 CVSD (2015)

Death rate within one year of hip fracture, population aged 40+ years  
that had a hip fracture

227.5 per 1 000 CCDSS (2014–15)

Premature mortality Probability of dying between ages 30 and 69 years from one of the major 
chronic diseases (cardiovascular diseases, cancer, chronic respiratory 
diseases, diabetes)

10.2% CVSD (2015)

Probability of dying between ages 30 and 69 years from cardiovascular 
disease

3.0% CVSD (2015)

Probability of dying between ages 30 and 69 years from cancer 6.1% CVSD (2015)

Probability of dying between ages 30 and 69 years from chronic  
respiratory disease

0.7% CVSD (2015)

Probability of dying between ages 30 and 69 years from diabetes 0.4% CVSD (2015)

Abbreviations: CCDSS, Canadian Chronic Disease Surveillance System; CCHS, Canadian Community Health Survey; CCHS-MH, Canadian Community Health Survey – Mental Health; CCR, 
Canadian Cancer Registry; CHMS, Canadian Health Measures Survey; CIS, Canadian Income Survey; CTADS, Canadian Tobacco, Alcohol and Drugs Survey; CVSD, Canadian Vital Statistics–Death 
Database; DAD, Discharge Abstract Database; GSS, General Social Survey; HDL-C, high-density lipoprotein cholesterol; LFS, Labour Force Survey; NCIRS, National Cancer Incidence Reporting 
System; TC, total cholesterol.

Note: Indicators/measures identified as data gaps: Prenatal smoking, prenatal alcohol drinking, developmental disorders (including autism spectrum disorder [ASD] and fetal alcohol spectrum 
disorder [FASD]), social support, resilience, discrimination and stigma and built environment.
a All rates in this table are crude and based on actual data, unless otherwise stated.
b Includes all children aged 0–17 years both living in and not living in economic families. 
c Total births include live births and stillbirths.
d This indicator has changed from previous editions; estimates are not directly comparable. 
e Physical assault includes being slapped/hit/pushed/grabbed/shoved/thrown at/physically attacked at least once by an adult (18+ years); sexual assault includes forced/attempted forced sexual 
activity/touching at least once by an adult (18+ years); and exposure to violence includes having seen/heard parents or guardians hit each other or another adult (18+ years). The definition for this 
indicator changed; estimates are not directly comparable to previously reported estimates.
f This indicator captures individuals (excluding pregnant women) found to have elevated levels of the risk condition measured in a single fasting sample regardless of diagnosis status.
g CHMS data exist for this indicator to present pan-Canadian rates of blood pressure status by diagnosis.
h Chronic diseases include: cancer (ever had), diabetes, cardiovascular diseases (heart disease and/or stroke), chronic respiratory diseases (asthma and/or chronic obstructive pulmonary disease).
i The six mental or substance use disorders include: major depressive episode, bipolar disorder, generalized anxiety disorder and abuse of/dependence on alcohol, cannabis or other drugs. 
j The five main groups of chronic diseases include: cancer (ever had), diabetes, cardiovascular diseases (heart disease and stroke), chronic respiratory diseases (asthma and chronic obstructive pul-
monary disease) and mood and/or anxiety disorders.
k The 10 chronic diseases included are heart disease, stroke, cancer (ever had), asthma, chronic obstructive pulmonary disease, diabetes, arthritis, Alzheimer’s disease or other dementia, mood 
disorders and/or anxiety disorders.
l These numbers are projected estimates for 2017 that are based on the August 2015 CCR tabulation master file (1992–2013) and the NCIRS (1969–1991).

Suggested citation: Public Health Agency of Canada. Canadian Chronic Disease Indicators, Quick Stats, 2018 Edition. Ottawa (ON): Public Health Agency of Canada; 2018. #CCDI 

For questions or comments, please contact us at: Infobase@phac-aspc.gc.ca

Visit the Canadian Chronic Disease Indicators “online tool” to view additional data breakdowns (e.g. by sex, trends over time, etc.): http://infobase.phac-aspc.gc.ca.

mailto:Infobase@phac-aspc.gc.ca
http://infobase.phac-aspc.gc.ca/ccdi
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Release notice

The Canadian Paediatric Surveillance Program 2017 Results

https://doi.org/10.24095/hpcdp.38.10.06

The Canadian Paediatric Society (CPS) and the Public Health Agency of Canada are pleased to announce the release of The Canadian 
Paediatric Surveillance Program 2017 Results.

The Canadian Paediatric Surveillance Program (CPSP) is a national child health surveillance program that monitors rare or emerging 
childhood diseases and conditions that are of public health importance. 

This annual report summarizes the program’s studies and one-time surveys carried out in 2017. Full studies examined: severe micro-
cephaly, congenital Zika syndrome in infants, medically serious self-harm in youth requiring intensive care unit admission, acute 
flaccid paralysis (polio), adverse drug reactions, avoidant/restrictive food intake disorder, childhood Lyme disease, Listeria in the 
newborn and early infancy, non-type 1 diabetes, Pompe disease, complex regional pain syndrome and Rh sensitization. 

One-time surveys conducted in 2017 covered: cannabis for medical purposes among Canadian children and youth, vaccine hesitancy 
and vaccine-preventable diseases, antiseptics causing chemical skin injuries/burns in newborns, and paediatric care of children from 
military families.

The report also contains an update on 
international developments in the surveil-
lance, research and knowledge translation 
of rare paediatric diseases/conditions, as 
well as a list of recent presentations and 
publications on current and previous 
CPSP studies.

The CPSP provides an innovative means 
of identifying and obtaining data on rare 
diseases and conditions from over 2500 
participants. The process for applying to 
launch a new study or survey is detailed 
at: https://www.cpsp.cps.ca/apply-proposez.

The CPSP Results have been published 
annually since 1999 and can be accessed 
at: https://www.cpsp.cps.ca/publications.

Tweet this article

https://doi.org/10.24095/hpcdp.38.10.06
https://www.cpsp.cps.ca/uploads/publications/CPSP-2017-Results_1.pdf
https://www.cpsp.cps.ca/uploads/publications/CPSP-2017-Results_1.pdf
https://www.cpsp.cps.ca/apply-proposez
https://www.cpsp.cps.ca/publications
http://twitter.com/share?text=%23HPCDP Journal – Release notice: The Canadian Paediatric Surveillance Program 2017 Results %40CanPaedSociety&hashtags=PHAC,CanadianPaediatricSociety&url=https://doi.org/10.24095/hpcdp.38.10.06
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Other PHAC publications

https://doi.org/10.24095/hpcdp.38.10.07

Researchers from the Public Health Agency of Canada also contribute to work published in other journals. Look for the follow-
ing articles published in 2018:

Chernesky M, Jang D, Schweizer J, […] Severini A, et al. HPV E6 oncoproteins and nucleic acids in neck lymph node fine needle 
aspirates and oral samples from patients with oropharyngeal squamous cell carcinoma. Papillomavirus Res. 2018;6:1-5. doi: 10.1016/j 
.pvr.2018.05.003.

Dai L, Chen Y, Sun W, Liu S. Association between hypertensive disorders during pregnancy and the subsequent risk of end-stage 
renal disease: a population-based follow-up study. J Obstet Gynaecol Can. 2018. doi: 10.1016/j.jogc.2018.01.022.

GBD 2016 Healthcare Access and Quality Collaborators (including Badawi A and Lang JJ). Measuring performance on the Healthcare 
Access and Quality Index for 195 countries and territories and selected subnational locations: a systematic analysis from the Global 
Burden of Disease Study 2016. Lancet. 2018;391(10136):2236-71. doi: 10.1016/S0140-6736(18)30994-2.

Rao DP, Abramovici H, Crain J, Do MT, McFaull S, Thompson W. The lows of getting high: sentinel surveillance of injuries associ-
ated with cannabis and other substance use. Can J Public Health. 2018;109(2):155-163. doi: 10.17269/s41997-018-0027-8.

Smith LK, Morisaki N, Morken NH, Gissler M, Deb-Rinker P, Rouleau J, et al. An international comparison of death classification at 
22 to 25 weeks' gestational age. Pediatrics. 2018;142(1): e20173324. doi: 10.1542/peds.2017-3324.

Zakaria D, Shaw A. The impact of multiple primary rules on cancer statistics in Canada, 1992 to 2012. J Registry Manag. 2018; 
45(1):8-20.

https://doi.org/10.24095/hpcdp.38.10.07
https://dx.doi.org/10.1016%2Fj.pvr.2018.05.003
https://dx.doi.org/10.1016%2Fj.pvr.2018.05.003
https://doi.org/10.1016/j.jogc.2018.01.022
https://doi.org/10.1016/S0140-6736(18)30994-2
https://doi.org/10.17269/s41997-018-0027-8
https://doi.org/10.1542/peds.2017-3324
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