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Highlights

• Primary care practices present an 
opportunity to identify nutrition 
risk in children using the NutriSTEP 
screening tool. 

• Successful implementation of an 
EMR-integrated NutriSTEP screen 
varied by primary care practice site. 

• Extraction of NutriSTEP data from 
EMRs is feasible; extracted data 
were of good quality.

• Implementation of an EMR-integrated 
NutriSTEP screen presents an oppor-
tunity to improve the care and 
management of children and their 
families, as well as support popula-
tion health outcomes and health sys-
tem quality improvement. 

Abstract

Introduction: Primary care providers have a role to play in supporting the development 
of healthy eating habits, particularly in a child’s early years. This study examined the 
feasibility of implementing the NutriSTEP® screen—a 17-item nutrition risk screening 
tool validated for use with both toddler and preschooler populations—integrated with 
an electronic medical record (EMR) in primary care practices in Ontario, Canada, to 
inform primary care decision-making and public health surveillance.

Methods: Five primary care practices implemented the NutriSTEP screen as a standard-
ized form into their EMRs. To understand practitioners’ experiences with delivery and 
assess factors associated with successful implementation, we conducted semi- structured 
qualitative interviews with primary care providers who were most knowledgeable about 
NutriSTEP implementation at their site. We assessed the quality of the extracted patient 
EMR data by determining the number of fully completed NutriSTEP screens and docu-
mented growth measurements of children.

Results: Primary care practices implemented the NutriSTEP screen as part of a variety 
of routine clinical contacts; specific data collection processes varied by site. Valid 
NutriSTEP screen data were captured in the EMRs of 80% of primary care practices. 
Approximately 90% of records had valid NutriSTEP screen completions and 70% of 
records had both valid NutriSTEP screen completions and valid growth measurements. 

Conclusion: Integration of NutriSTEP as a standardized EMR form is feasible in pri-
mary care practices, although implementation varied in our study. The application of 
EMR-integrated NutriSTEP screening as part of a comprehensive childhood healthy 
weights surveillance system warrants further exploration.

Keywords: child, obesity, electronic medical records, protective factors, NutriSTEP, 
surveillance system, feasibility, intervention research

overweight and obesity start early in life,4,5 it 
is important to intervene early.3 Given the 
complexity of childhood obesity, effective 
public health interventions require an 
approach that considers multiple factors 
that influence a child’s weight, including 
family, peer and environmental influences;3 
these factors often lie outside the mandate 

Introduction

Roughly one-third of Canadian children and 
adolescents aged 5 to 17 years are living 
with excess weight or obesity.1,2 Because 
weight-related behaviours established in 
early childhood persist into adolescence and 
beyond,3 and consequences associated with 

of the health sector.6 Recognizing the 
important role nutrition plays in weight 
and well-being, Ontario’s Food and Nutrition 
Strategy7 recommends that children be 
screened using the NutriSTEP® screening 
tool. NutriSTEP is also recommended as a 
tool for primary care providers’ use in the 
routine assessment of children’s healthy 
eating behaviours as noted in the Primary 
Prevention of Childhood Obesity clinical 
practice guidelines.8 The NutriSTEP ques-
tionnaire is a validated screening tool used 
to identify nutritional risk and protective 
factors in both toddler (18–35  months) 
and preschooler (3–5 years) populations,9,10 
and parent completion of NutriSTEP has 
been shown to increase parental knowl-
edge of healthy eating.11 In addition to the 
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screening tool, NutriSTEP implementation 
involves the provision of parent resource 
materials and community referrals for ser-
vices to support parents of children identi-
fied as being at risk.12

Although it is traditionally implemented 
in community and public health settings 
by a variety of health and non-health 
practitioners, one Canadian study found 
that parents were interested in completing 
the NutriSTEP screen in health care set-
tings.13 Implementation in this manner 
would facilitate early intervention through 
the early identification of toddlers and 
preschoolers identified as being at risk. 
Collaborations between public health and 
primary care are becoming increasingly 
common and contribute to strengthened 
programs and services.14 Previous research 
evaluating the implementation of the 
paper-based NutriSTEP screen in a variety 
of primary care settings demonstrated use 
by primary care providers, primarily dur-
ing their enhanced well-baby visits.15 This 
research also identified an interest on the 
part of participating primary care prac-
tices to have the NutriSTEP screen inte-
grated into their EMRs to facilitate patient 
care and management and a willingness 
to centralize patient data to support a 
comprehensive childhood healthy weights 
surveillance system.15

The establishment of a comprehensive sur-
veillance system has been identified as an 
essential component to primary preven-
tion8 and evidence of an effective public 
health system.16,17 Enhanced collaborations 
and partnerships have the potential to 
inform primary prevention efforts of the 
public health system through sharing of 
relevant primary health care data. How-
ever, there is limited alignment between 
current public health surveillance sys-
tems’ objectives and corresponding data 
collected. For example, due to lack of 
data, the estimation of rates of overweight 
and obesity in children aged 5 years and 
younger is a critical information gap for 
public health in Canada.16,18,19 Public health 
professionals could potentially overcome 
this obstacle by accessing EMR data, such 
as measured height and weight data, col-
lected during routine primary health care 
visits.

There is limited literature about the use of 
an EMR-integrated NutriSTEP screen in 
primary care practices and the necessary 
supports and processes for successful 

implementation. In an effort to address 
this gap, our study aimed to understand 
the experiences of primary care providers 
implementing an EMR-integrated NutriSTEP 
screen; identify factors associated with 
successful implementation; and assess 
data completeness. This study builds upon 
previous research20 that investigated the 
feasibility of accessing EMR data transmit-
ted to a provincial registry21 and examined 
the implementation of the paper-based 
NutriSTEP screen in 10 primary care prac-
tices in Ontario.15

Methods 

This feasibility study used both qualitative 
and quantitative methods.

Participants and settings

We recruited a convenience sample of 
family health teams and nurse practitioner 
practices through family health team, 
dietitian and professional networks through 
the promotion of a one-page advertise-
ment shared using a variety of communi-
cation channels. Primary care practices 
were eligible for inclusion if they were 
current users of the Accuro® digital EMR 
software (QHR Technologies, Kelowna, 
BC, Canada) and were willing to imple-
ment the EMR-integrated version of the 
NutriSTEP screen. 

Implementation of the EMR-integrated 
NutriSTEP screening tool

The development of a standardized NutriSTEP 
form was led by staff at QHR Technologies, 
in consultation with the leads for the 
NutriSTEP screening tool. Functional ele-
ments of the standardized NutriSTEP form 
included automatic scoring of individual 
questions and overall total score, which 
was tested by members of the research 
team. A flag function was built into the 
standardized form as an option to remind 
primary care practices of children eligible 
for a NutriSTEP screen based on their age 
at the time of their visit. A purpose-built 
query function was also created for the 
extraction of discrete data elements of the 
patient EMR and was determined in col-
laboration with the research team. As a 
result of a licensing agreement between 
QHR Technologies and the University of 
Guelph, owner of the NutriSTEP screen, 
the EMR-integrated NutriSTEP screen was 
made available to all primary care practices 
using the Accuro EMR.  

Research team members provided a 1-hour 
NutriSTEP training session to interested 
staff at participating primary care prac-
tices via webinar. The research team also 
developed a key message primer booklet 
for primary care providers, outlining 
detailed recommendations and follow-up 
responses corresponding to each of the 
17  NutriSTEP questions. In addition, a 
variety of educational resources were pro-
vided for primary care providers to dis-
tribute (at their discretion) to parents 
based on their child’s NutriSTEP score 
and risk profile. Participating sites imple-
mented the EMR-integrated NutriSTEP 
screen in a manner that best fit their prac-
tice. For primary care practices new to 
NutriSTEP, implementation began at a 
time that was convenient for them, once 
their training was completed. 

Data collection and analysis

To understand the experiences of primary 
care providers implementing the EMR-
integrated NutriSTEP screen, we conducted 
semi-structured interviews with key indi-
viduals identified (by their employer) as 
the person most knowledgeable about 
NutriSTEP implementation at their site. 
The implementation science framework 
developed by Durlak and DuPre,22 which 
was used as a theoretical basis for this 
research, informed the development of the 
interview guide. One author conducted a 
one-on-one, audio-recorded telephone inter-
view with the person most knowledgeable 
about the current use of NutriSTEP at each 
site. An experienced transcriber transcribed 
all interviews verbatim. One author then 
checked the transcript of one interview 
against the audio recording for verification, 
and the remaining transcripts were consid-
ered accurate. Transcripts were analyzed 
thematically by one author with support of 
NVivo 10 qualitative software version 10 
(QSR International Pty Ltd. 2012), with the 
coding structure established a priori based 
on a modified Durlak and DuPre22 frame-
work and the research questions. This 
same author then analyzed each transcript 
according to the established coding struc-
ture. An iterative process was used to 
develop codes, whereby initial analyses 
informed the development of additional 
new codes; all transcripts were analyzed a 
second time using the newly revised cod-
ing structure. 

Using the purpose-built query, discrete 
EMR data were extracted from the EMRs of 
the participating primary care practices 
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TABLE 1 
Characteristics of participating primary care practice sites implementing the EMR-integrated NutriSTEP screen, Ontario, Canada, 2016–2017

Practice site Tool(s) implemented Context of use
Administering 
practitioner

Administration

A Toddler 18-month EWBV Registered nurse 
(RN)

Screen completed during the appointment. Both parent(s) and 
practitioner look at the monitor and complete together.

B Toddler, Preschooler 18-month EWBV and 
36-month checkup

Registered nurse 
(RN)

Parent completes screen on paper in waiting room. RN reviews paper 
version with parent. RN enters data into EMR after the visit. 

C Toddler, Preschooler 18-month EWBV and 
36-month checkup

Registered dietitian 
(RD)

EMR prompts appropriate screen to complete based on age. Parent 
completes screen on paper in the waiting room. Front office staff enter 
data into EMR after the visit. RD follows up by phone after appointment 
and will schedule an appointment if child screens high risk.

D Preschooler 4-year routine 
immunizations

Registered nurse 
(RN)

Screen completed during the appointment. Both parent(s) and 
practitioner look at the monitor and complete together.

E Limited number of 
either screen 
completed

As needed, if 
concerns raised 
during appointment

Nurse practitioner 
(NP)

Limited number of screens completed.

Abbreviations: EMR, electronic medical record; EWBV, enhanced well-baby visit.

between 20 June, 2016, and 7 July, 2017, 
by primary care practice staff and trans-
ferred to the agency of one member of the 
research team using a secure file transfer 
site. Descriptive statistics were generated 
using SAS version 9.3 (SAS Institute Inc., 
Cary, NC, USA). The NutriSTEP screen is a 
17-item questionnaire that covers four attri-
butes of nutritional status, including food 
and fluid intake, physical activity and sed-
entary behaviour, physical growth and 
development and factors affecting dietary 
intake and eating behaviours;12 variables of 
interest included individual NutriSTEP 
question score and overall total NutriSTEP 
score. Each NutriSTEP question has between 
two and five response options, and each 
response option is coded with a value rang-
ing between zero and four.12 The sum of all 
individual NutriSTEP questions provides 
an indication of nutritional risk for the 
child, with a score of 20 or less indicating 
low risk, a score of 21 to 25 indicating 
moderate risk and a score of 26 or greater 
indicating high nutritional risk.12 The 
research team considered NutriSTEP data 
to be valid if primary care providers com-
pleted the appropriate screen for the child’s 
age (i.e. providers used a toddler screen for 
children aged 18–35 months and a pre-
schooler screen for children aged 3–5 years). 
Furthermore, in this study, we allowed for 
a one-month buffer, whereby NutriSTEP 
data were considered valid if the respective 
screen for a child’s age group was within 
one month of the designated age range (i.e. 
17–36 months for the toddler screen and 
35–72 months for the preschooler screen). 

Other variables of interest extracted from 
the EMRs included primary care practice 

site where the screen was completed; 
child’s date of birth; gender; postal code; 
date (of both NutriSTEP screen comple-
tion and height/length and weight mea-
surements); and measured height/length 
and weight. We established weight-for-
age, weight-for-length and BMI-for-age 
z-scores for children up to 60 months 
using the World Health Organization’s 
(WHO) Child Growth Standards.23 We 
defined weight-for-age and BMI-for-age 
z-scores using the WHO’s Growth Reference 
Data for 5–19 Years24 for children 61 to 
72  months of age. Growth status was 
determined using the Dietitians of Canada 
and Canadian Paediatric Society guide-
lines.25 Growth status was determined to 
be invalid if height/length or weight vari-
ables were missing; height/length or weight 
measurements were deemed implausible; 
or measurement of height/length or weight 
was not timely. (After consultation with 
experts from the field, we decided that 
growth status calculations would be con-
sidered valid from records that collected a 
child’s height/length and weight measure-
ments no more than 30 days apart). 

Ethics approval process

Participating public health units with 
research ethics committees received their 
respective research ethics approval for this 
study. Further details of the research eth-
ics process can be found in a report pub-
lished on Public Health Ontario’s website.26 

Results

Five primary care practices were recruited 
to implement the EMR-integrated NutriSTEP 

screen. Two of the sites had prior experience 
implementing the paper-based screen in 
their practices and declined to participate 
in the training webinar provided by the 
research team. Implementation of NutriSTEP 
varied by practice site (Table 1). The most 
common context for administration of 
the NutriSTEP screen was the 18-month 
enhanced well-baby visit (n = 3), though 
some practices also administered it at the 
36-month visit (n = 2) and at the 4-year 
immunization appointment (n = 1); one pri-
mary care site administered the NutriSTEP 
screen only when nutritional risk was sus-
pected (n = 1). Two practices completed 
the NutriSTEP screen directly into the 
EMR during their appointments, two prac-
tices had an EMR flag prompt front office 
administrative staff to provide parents 
with a paper-based NutriSTEP screen for 
their completion in the waiting room 
before their appointment, and one prac-
tice had parents complete the paper-based 
NutriSTEP screen during their appoint-
ment (when risk was suspected) and 
responses were entered into the EMR after 
the visit. Of the two practices that rou-
tinely requested that parents complete the 
paper-based screen before their appoint-
ment, one had the registered nurse review 
the screen with parents during their 
appointment and enter the NutriSTEP 
responses into the EMR after the visit, 
while the other had front office staff enter 
the NutriSTEP responses into the EMR, 
with a follow-up phone consult by their 
registered dietitian to discuss results. In 
our study, the NutriSTEP screen was 
administered or reviewed by a registered 
nurse (n = 3), a nurse practitioner (n = 1) 
or a registered dietitian (n = 1). 
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TABLE 2 
Factors associated with the implementation of the NutriSTEP screen 

in participating primary care practice sites, Ontario, Canada, 2016–2017

I. Provider characteristics

A. Perceived need [or lack of need] for NutriSTEP

Need for nutrition information

NutriSTEP scores

B. Perceived benefits [and drawbacks] of NutriSTEP

Validated and reliable tool

Starts the conversation 

Targeting programming

Time commitment

C. Self-efficacy

Personal comfort with nutrition discussions

D. Skill proficiency

II. Characteristics of the innovation

A. Compatibility

Easy to use

Accessible literacy level

Validity and social desirability 

B. Adaptability

III. Organizational capacity to implement NutriSTEP

A. General organizational factors

Organizational strategy 

Internal committee decision making

Supports within the practice

Value for innovation and leadership

B. Specific practices and processes

Incorporation of NutriSTEP into existing well-baby or well-child visits

Integration of reminders into EMRs

Referral capacity and systems

Prioritizing and making time to implement 

C. Specific staffing considerations

Administrative staff roles

Registered dietitian roles

IV. Systems to support NutriSTEP implementation

A. Training and technical assistance

Source: Based on the framework presented in Durlak and DuPre.22

Experiences of primary care practices 
implementing the EMR-integrated 
NutriSTEP screen 

Using the modified Durlak and DuPre22 
framework (Table 2), we identified critical 
factors for successful implementation of 
the EMR-integrated NutriSTEP screen in 
participating primary care practices; they 
are described below.  

Provider characteristics
According to Durlak and DuPre,22 provider 
characteristics include perceptions of a 
need for the innovation, perceived bene-
fits or draw backs of the innovation, self-
efficacy and skill proficiency to implement 
the innovation as intended, and are impor-
tant factors associated with successful 
implementation of a health promotion 
innovation. Overall, providers valued the 
NutriSTEP screen and felt it enhanced the 
traditional patient visit. This sentiment is 
described below by one participant.

I think it’s a huge value. I’m a big EMR 
user, [using] pathways and reminders. I 
think the Rourke and the well-baby visits 
are good, but they’re very generalized. 
We don’t look at how people eat, you 
know, we look at what they eat some-
times, but not how they eat, and promot-
ing healthy habits. We have lots of obese 
children here, so I think it’s a good tool 
to actually get the conversation started 
about better nutrition and healthy eating 
habits. It’s nice to have. I like objective 
data…. it’s nice to have the scores, and 
say oh, hey, maybe this patient should 
go to a pediatrician, or whatever.

Having a staff member advocating for 
NutriSTEP use and incorporating the 
screen into appointments were identified 
as important factors by some practitioners. 
However, widespread implementation of 
NutriSTEP screening by all primary care 
providers did not always occur. As one 
respondent described, “For the other two 
physicians [who complete the well-baby 
visits but did not implement NutriSTEP], 
they have a nurse to assist, so they go 
through the Rourke, and the Nipissing, 
and all of those sort of things, and they 
didn’t really push or promote the NutriSTEP 
portion of it.” Some practitioners noted 
the voluntary nature of NutriSTEP as an 
influence on their decision not to adminis-
ter the screen, instead choosing to use 
other, required screens, despite their lim-
ited nutritional scope.

Practitioners’ responses varied when a 
concern or a higher level of risk was iden-
tified, and included the provision of edu-
cational resources for parents, providing 
advice and detailing current guidelines 
and recommendations, referring families 
to a registered dietitian on staff for follow-
up, or to another service provider in the 
community. In addition, primary care pro-
viders indicated that parents appreciated 
the opportunity to discuss nutrition-
related issues with practitioners at their 
scheduled appointments, regardless of 
their child’s nutritional risk score. The 

additional time required to complete the 
NutriSTEP screen in an existing visit was 
a challenge for some practices; while 
some practitioners were able to extend the 
visit time, others opted to have parents 
complete the screen on paper in the wait-
ing room before their visit. 

Characteristics of the EMR-integrated 
NutriSTEP screen
Durlak and DuPre22 highlight compatibil-
ity and adaptability of a health promotion 
innovation as important features associ-
ated with successful implementation. The 
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NutriSTEP screen was easily adapted and 
integrated into the current EMR; however, 
we did not consistently see the adaptation 
of the EMR-integrated NutriSTEP screen 
into existing workflows of primary care 
providers throughout all participating 
sites. Though having NutriSTEP in the 
patient EMR facilitated efficient storing 
and extraction of data, it was not impor-
tant for all participating sites to have the 
screen completed electronically: two pri-
mary care practices chose to complete the 
NutriSTEP screen in paper format and 
later transfer the responses into the 
patient EMR. One of the practices found 
the direct completion of the screen in the 
EMR to be helpful, as illustrated below.

It’s easy to use. It even does the math for 
you, which I love, it’s kind of cool, it’s 
already in there, so nobody had to scan 
it and make text boxes, which might not 
sound like a big deal, but when the med-
ical secretaries have to load a PDF that 
way, they hate it, and put 400 little text 
boxes, so it really, it made it easy to put 
it into play. The metrics were already set 
up, which is also equally as awesome, 
we didn’t have to figure out how to do 
that, again, it took some of that work-
load off everybody here. 

Some providers noted the compatibility of 
the NutriSTEP screen to their health care 
appointments and found the screen facili-
tated the provider–patient conversations 
about healthy eating and healthy weights 
and provided an opportunity to discuss 
recommendations. As noted by one respon-
dent, “I think that the NutriSTEP, in how it 
has been developed in the conversation 
style that you have it set as, is an easy 
approach for parents, and it’s a neutral 
approach. You’re getting them to just rate 
on average what they think from a day-to-
day, and it opens up that conversation.”

Organizational capacity and community-level 
supports
Durlak and DuPre22 describe organizational 
capacity to support delivery and commu-
nity-level supports such as administrative 
and referral supports as important consid-
erations for successful implementation. 
Participants in this study identified admin-
istrative support as a critical factor for the 
implementation of the EMR-integrated 
NutriSTEP screen. Though administration 
varied across the five participating sites 
(Table 1), participants noted the value of 
the NutriSTEP screen in the clinical care 

and management of patients, as noted below 
by one participant.

The good part of it was it addressed 
some of the feeding issues that some 
people have, and so then I was able to 
refer to a dietitian with that. The dieti-
tian loved getting NutriSTEP. They 
really like it, because otherwise they 
just get a script with your few notes, 
right…so [with NutriSTEP] they have 
something to go by.

For one participating site already imple-
menting the NutriSTEP screen, interview-
ees identified a pre-existing partnership 
with public health unit staff and their 
ongoing support as an important factor 
for their implementation of this new 
innovation.

Systems supports for implementing the 
EMR-integrated NutriSTEP screen
Durlak and DuPre22 also describe systems 
supports, including training and technical 
support, as important factors for success-
ful implementation of a health promotion 
innovation. In our findings, participants 
appreciated the training and educational 
resources provided by the research team; 
specifically, the educational resources and 
the key message primer booklet for pri-
mary care providers were well received 
and helpful in building provider confi-
dence with nutrition-related conversa-
tions. As noted by one respondent, “I 
have some of your resources that I always 
carry with me. …I like that little book too, 
that’s a really nice little booklet that has 
each question, I really like that. I read that 
cover to cover, so I knew what I was 
doing, I thought I did, but making sure I 
knew everything.”

The EMR itself was also identified as an 
important factor for the implementation 
of the EMR-integrated NutriSTEP screen. 

Participating sites identified various func-
tional aspects of the EMR that enhanced 
the clinical care and management of patients, 
including the use of flags and reminders 
in the patient EMR.

Quality of NutriSTEP data extracted from 
the EMR-integrated screen

In total, 282  patient records were suc-
cessfully extracted from the EMRs of the 
five participating primary care practices; 
two records were identified as duplicates 
and excluded, resulting in 280 unique 
patient records available for analysis. The 
majority of records (74%, n = 206) were 
generated from one primary care prac-
tice, and one participating primary care 
practice did not yield any valid NutriSTEP 
completions (Table 3). 

Figure 1 illustrates the data processing 
flow of data extracted via the purpose-
built data query. Overall, 92% (n = 258) 
of records had valid NutriSTEP comple-
tions. Reasons for invalid NutriSTEP screens 
included age not within range at time of 
completion (n  =  3), errors in using the 
appropriate NutriSTEP screen (i.e. incor-
rect screen for child’s age) (n = 5), miss-
ing date of birth (n  =  1), and incorrect 
totalling of individual question scores 
(n = 13). Growth status was determined 
for approximately 81% of records (n = 228). 
Reasons for not being able to calculate 
growth status included missing height/
length or weight measurements (n = 5), 
invalid date of birth (n = 1), unbelievabil-
ity of recorded height/length (n = 1), and 
the lack of recency or timeliness of height/
length and weight measurements (i.e. 
taken more than 30 days apart) (n = 45). 
Approximately 70% of records (n = 197) 
had both valid NutriSTEP completions 
and valid growth measurements. Addi-
tional details regarding data extraction 
findings are listed in Table 4. The dates for 

TABLE 3 
Number of valid NutriSTEP screen and growth measurement records produced  
by five participating primary care practice sites, Ontario, Canada, 2016–2017

Practice site # Unique records
# Valid NutriSTEP 

completions
Valid NutriSTEP and child growth 

measurements

A 21 15 13

B 206 200 146

C 31 28 25

D 19 15 13

E 3 0 0

Total 280 258 197
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FIGURE 1 
Flow chart showing the processing of NutriSTEP implementation feasibility study data collected 

through EMRs of participating primary care practice sites, Ontario, Canada, 2016–2017

Full dataset (n = 282)

Unique record dataset
(n = 280)

NutriSTEP invalid where child
not within age range plus one-

month buffer (n = 3) or birth date
missing (n = 1)

Growth status not calculable
where birth date missing (n = 1)

NutriSTEP invalid where wrong
questionnaire was done for age

of child at time of screen (n = 5)

Growth status not calculable
where height/weight unavailable
(n = 5) or out of range (n = 1)

NutriSTEP invalid where total
score not equal to sum of
questions 1–17 (n = 13)

Growth status not calculable
where height and weight

measured more than 30 days
apart (n = 45)

Valid NutriSTEP completions
(n = 258) Valid growth status (n = 228)

Invalid where height/weight
not measured within

appropriate age range for
tool used (n = 11)

Valid NutriSTEP and growth
status (n = 197)
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visit, followed by manual entry by staff 
into the patient EMR afterwards. Previous 
research documented similar practices15,27 
and found that additional provider time 
was required to scan paper-based screen-
ing results into patient EMRs. In the study 
conducted by Saviñon et al.,27 authors rec-
ommended the development of a software 
program to eliminate the administrative 
screening step and allow for linking dis-
crete risk and protective factor data to 
other weight-related variables for a more 
comprehensive health assessment. Findings 
from our study demonstrated the feasibil-
ity of integrating such a tool as a stan-
dardized form and the ability to link 
NutriSTEP data with measured height/
length and weight data. In addition to 
facilitating appropriate referrals and care, 
integrating the NutriSTEP screen as an 
EMR form has the potential to streamline 
workflow and contribute to possible health 
care savings.28 

NutriSTEP screening at one site was only 
conducted when a nutritional concern was 
identified or suspected. This non-routine 
implementation likely contributed to the 
limited number of screens completed. 
Given the low prevalence of nutrition risk 
in young children,9,10 it is not surprising to 
see so few screen completions when 
NutriSTEP is implemented in this manner. 
Furthermore, none of the three completed 
screens at this site were valid because the 
wrong screen was used for the patients’ 
age. The greatest number of valid screens 
was completed when NutriSTEP was rou-
tinely integrated into existing visits such 
as the 18-month enhanced well-baby vis-
its. In our study, approximately 70% of 
screens were completed during this visit. 
Yet, time constraints remained an impor-
tant consideration because participating 
practitioners faced challenges completing 
multiple tasks during this busy appoint-
ment. For two sites, this challenge was 
mitigated by asking parents to complete 

NutriSTEP screening, height/length mea-
surement and weight measurement did 
not always coincide. It was later identified 
that the purpose-built query extracted 
records with a completed NutriSTEP screen 
and the most recent height/length and 
weight for the patient. The date for the 
most recent height/length and weight col-
lected was not always the same date as 
the NutriSTEP screen completion date 
(Table 5); fewer than 50% of records had 
the same date for height/length, weight 
and NutriSTEP screen. Due to the small 
number of records, the research team did 
not examine the association between 
nutritional risk and growth status.

Discussion

Overall, primary care providers valued the 
NutriSTEP screen and felt it positively 
contributed to the health care visit experi-
ence. Though the EMR proved useful for 
storing and extracting NutriSTEP data, 
additional work with the purpose-built 

query function is required to ensure 
extraction of appropriate data, particularly 
if EMR data are used to inform a child 
healthy weight surveillance system. 

Implementation varied across participat-
ing sites. Having the NutriSTEP screen 
integrated into the EMR was not essential 
for its completion, as evidenced by some 
practices requiring parents to complete 
the screen in paper format prior to their 

TABLE 4 
Data extraction findings from the EMR-integrated NutriSTEP 

screen in five participating primary care practice sites, Ontario, Canada, 2016–2017

Unique records
n (%)

280 (100)

Age

< 17 months 3 (1)

17–23 months 177 (63)

24–35 months 10 (4)

36–47 months 67 (24)

48–59 months 17 (6)

60–72 months 5 (2)

Missing 1 (0.4)

Sex

Male 131 (47)

Female 149 (53)

Screens used

Toddler (18–35 months) 190 (68)

Preschooler (36–60 months) 90 (32)

NutriSTEP risk score classification

Low risk (≤ 20) 245 (88)

Moderate risk (21–25) 9 (3)

High risk (≥ 26) 4 (1)

Indeterminate 22 (8)

Growth status classification

Underweight/healthy weight 143 (51)

Risk of overweight 49 (18)

Overweight/obese/severely obese 36 (13)

Missing 52 (19)

TABLE 5 
Difference in dates of EMR-collected height and weight and NutriSTEP 

screen among participating primary care practice sites, Ontario, Canada, 2016–2017

n (%)

Dates of height and weight measurement and screening are all the same 135 (48)

Weight and height measurements collected on the same date; screening date is different 87 (31)

Screening and collection of height measurement taken on the same date; date of weight 
measurement is different

29 (10)

Screening and collection of weight measurement taken on the same date; date of height 
measurement is different

7 (3)

Dates of height and weight measurement collection and screening are all different 22 (8)
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NutriSTEP in paper format in the waiting 
room before their appointment, resulting 
in the greatest number of screens com-
pleted. For one site, this manner of 
im plementation proved very successful, 
contributing approximately three-quarters 
of all screen completions. 

The low number of screens completed by 
the other participating practices could be 
due, in part, to the limited number of pri-
mary care providers integrating NutriSTEP 
into routine visits. While all sites had an 
individual who advocated for NutriSTEP 
implementation, other practitioners did 
not always use the screen, sometimes due 
to its voluntary nature. Currently, in 
Ontario, completion of the NutriSTEP 
screen as part of routine child health visits 
is not required; yet there remains the 
opportunity for NutriSTEP implementa-
tion during the enhanced 18-month well-
baby visit. Province-level support and 
direction requiring the completion of a 
comprehensive nutritional risk screen, 
such as NutriSTEP, would aid in greater 
uptake and use by primary care providers. 
Such support would present an opportu-
nity to leverage existing province-level 
infrastructure and processes16 that would 
enhance access to relevant and timely sur-
veillance data. Access to such data would 
improve the quality of care and manage-
ment in primary care practices as well as 
population health assessment and surveil-
lance efforts.

While our study did assess the quality of 
individual data variables captured through 
primary care practices’ EMRs, a data qual-
ity assessment of EMR data collected 
between sites, as recommended by Kahn 
et al.,29 was not conducted. Future research 
examining the use of EMR data for sur-
veillance purposes should ensure the col-
lection of consistent, accurate and reliable 
data across multiple sites and EMR plat-
forms.29 Future research might also con-
sider the use of other frameworks to guide 
the assessment of widespread adoption and 
use. The Human–Organization–Technology 
(HOT–fit) framework proposed by Yusof 
et al.,30 for example, considers multiple 
factors that influence implementation cat-
egorized into four domains (i.e. Human, 
Organization, Technology and net bene-
fits). This framework shares many com-
mon elements with the Durlak and 
DuPre22 framework; however, the HOT–fit 
framework30 provides additional detail for 
evaluating the technological aspects of an 
innovation. While our study demonstrated 

the ability to extract both NutriSTEP and 
height/length and weight data elements 
from the EMRs, the query extracted the 
most recent measured height/length and 
weight, which were not always measured 
on the same date of NutriSTEP comple-
tion, thereby limiting the ability to link 
NutriSTEP data with the child’s growth 
status. When considering the develop-
ment of a provincial or national surveil-
lance system informed by EMR data, 
technological aspects such as data quality 
are critical; therefore, it would be ideal if 
the query extracted these data based on 
the same visit date. 

Strengths and limitations

This small-scale study provides an impor-
tant contribution to the literature by 
providing insight into the varying imple-
mentation styles of an EMR-integrated 
NutriSTEP screen in primary care prac-
tices and potential factors that influence 
these workflows. Because this was a feasi-
bility study, we used a convenience sam-
pling method. As a result, our samples 
were small and nonrepresentative, and 
though in line with evidence of feasibility 
studies,31 the findings cannot be assumed 
to be generalizable to all primary care 
practices. In addition, the majority of quan-
titative data extracted were from one site, 
further limiting generalizability. Some par-
ticipating primary care practices were cur-
rent users of the (paper-based) NutriSTEP 
screening tool and therefore it is possible 
that their interest and willingness to 
implement the EMR-integrated NutriSTEP 
screen into their practices was different 
from those practices that were not current 
users. In addition, participating primary 
care practices implementing the EMR-
integrated NutriSTEP screen were users of 
one EMR in particular and the experi-
ences, barriers and enablers of participat-
ing sites may be different from those of 
sites using a different EMR. 

Conclusion

Many interconnections exist between nutri-
tion behaviour and growth status of chil-
dren, and consideration of risk and 
protective factor data by primary care 
practitioners provides an opportunity for 
early identification, management and refer-
ral for individual support. There are still 
many challenges to consistent and accu-
rate EMR use in primary care that must be 
addressed. Critical to population health 
intervention research is an understanding 

of factors that may influence outcomes.6 Our 
study identified several factors associated 
with the implementation of an EMR-
integrated NutriSTEP screen in the pri-
mary care setting. While findings should 
be interpreted in the context of a small-
scale study, they can inform further efforts 
to broaden its implementation to other 
primary care practices. Taken together, 
findings from our research suggest that it 
is feasible to integrate a validated nutri-
tion screening tool into primary care 
EMRs, store the resulting data as discrete 
data elements for later extraction, and link 
them with other weight-related measures, 
allowing for comprehensive child health 
and weight assessments. 

EMRs also present an opportunity to 
address the current gap in childhood 
healthy weights surveillance data for use 
in public health. This study highlighted 
the value of key partnerships with stake-
holders such as EMR vendors, local public 
health units and primary care practices as 
important factors in such a screening pro-
gram. Such collaborations should be con-
sidered if EMR data are to be used to 
inform a surveillance system that moves 
beyond BMI to improve population health.32 
EMRs provide an opportunity for enhanced 
integration of preventive public health 
action and primary care provision, and bi-
directional sharing of information30 through 
the development of a centralized surveil-
lance system. The benefits of this system 
would extend beyond supporting clinical 
decision-making to include monitoring of 
population health outcomes and support 
quality improvement for an evidence-
informed health system; however, addi-
tional work is required to determine if the 
widespread collection of data from EMRs 
would result in accurate and representa-
tive estimates.33 
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Highlights

• A municipal bylaw requiring cyclists 
under the age of 18 years to wear a 
bicycle helmet has not been associ-
ated with a decrease in cycling 
among youth aged 12 to 17 years. 

• These results are not necessarily 
generalizable to a province or 
country because it is not certain 
that the promotional activities that 
accompanied the bylaw can be car-
ried out with the same intensity in 
those regions as at the municipal 
level.

Labrador and British Columbia) or for 
minors only (Ontario, Manitoba and 
Alberta).9 In Quebec, the use of bicycle 
helmets is voluntary, except in the City of 
Sherbrooke, where a municipal bylaw has 
required cyclists under the age of 18 to 
wear helmets since March 2011. Three 
parliamentary committees in Quebec had 
heated debates on whether bicycle hel-
mets should be mandatory throughout 
Quebec (in 1996, 2000 and 2010) but this 
measure was rejected each time. The main 
argument used by opponents was that this 
measure could have an overall negative 
health impact, by reducing cycling rates.10,11

Around 10 studies have been carried out 
in Australia,11-14 New Zealand,15 the United 
States16 and Canada9,17-19 to assess the 
impact of mandatory bicycle helmet mea-
sures on cycling rates. The results observed 
in the majority of these studies show that 
this type of measure is associated with 

Abstract

Introduction: Bicycle helmet use is recognized as an effective way to prevent head inju-
ries in cyclists. A number of countries have introduced legislation to make helmets 
mandatory, but many object to this type of measure for fear that it could discourage 
people, particularly teenagers, from cycling. In 2011, the City of Sherbrooke adopted a 
bylaw requiring minors to wear a bicycle helmet. The objective of this study was to 
assess the impact of this bylaw on cycling and bicycle helmet use.

Methods: The impact of the bylaw was measured by comparing the evolution of bicycle 
helmet use among youth aged 12 to 17 years in the Sherbrooke area (n = 248) and in 
three control regions (n = 767), through the use of logistic regression analyses.

Results: Cycling rates remained stable in the Sherbrooke area (going from 49.9% to 
53.8%) but decreased in the control regions (going from 59.1% to 46.3%). This differ-
ence in evolution shows that cycling rates increased in the Sherbrooke area after the 
adoption of the bylaw, compared to the control regions (odds ratio [OR] of the interac-
tion term: 2.32; 95% confidence interval [CI]: 1.01–5.35). With respect to helmet use, a 
non–statistically significant upward trend was observed in the Sherbrooke area (going 
from 43.5% to 60.6%). This figure remained stable in the control regions (going from 
41.5% to 41.9%). No significant difference was observed in the evolution of helmet use 
between the two groups (OR of the interaction term of 2.70; 95% CI: 0.67–10.83).

Conclusion: After the bylaw was adopted, bicycle use among youth aged 12 to 17 years 
in the Sherbrooke area remained stable and helmet used increased, though not 
significantly.

Keywords: legislation, helmet use, cycling, youth

Introduction

Cycling is encouraged for its health bene-
fits.1 However, cycling is also associated 
with a risk of serious injury, in particular 
to the head.2-4 Bicycle helmets are known 
to be effective in preventing head injuries, 
especially among young people, both in 
the event of a fall and in the event of a 
collision with a motor vehicle.5-7 In Quebec, 
in 2014, just 34.5% of cyclists over the age 

of 12 reported having always worn a bicy-
cle helmet in the previous 12 months.8 

A few countries, including Australia and New 
Zealand, some American states and sev-
eral Canadian provinces have made bicy-
cle helmets mandatory in order to increase 
helmet use. In Canada, bicycle helmets 
are mandatory in eight provinces, either 
for all cyclists (Nova Scotia, New Brunswick, 
Prince Edward Island, Newfoundland and 

https://doi.org/10.24095/hpcdp.40.1.02
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reduced cycling rates, particularly among 
youth.11-14,16 However, most of these stud-
ies have significant methodological limita-
tions (e.g. lack of a control group; a single 
measure before or after the law; or failure 
to control the effect of confounding vari-
ables, such as weather or changes in 
cycling infrastructure), which make it 
more difficult to interpret the observed 
results. Although it is not certain that leg-
islation requiring cyclists to wear helmets 
would reduce cycling rates, this risk 
remains a public health concern, particu-
larly for youth. In addition, a lack of hel-
met use is worrisome, considering that 
helmets can prevent between 50% and 
69% of head injuries among cyclists.6  

The objective of this study was to assess 
how a City of Sherbrooke bylaw legislat-
ing mandatory helmet use for cyclists 
under the age of 18 has affected cycling 
rates and bicycle helmet use. This article 
is based on the results of a Master of 
Public Health degree thesis on this topic.20

Methods

Intervention description 

The City of Sherbrooke, with a population 
of around 140 000,21 adopted a bylaw 
requiring cyclists under the age of 18 to 
wear a bicycle helmet. This bylaw has 
been in effect since March 1, 2011. 
Violations come with a $30 fine, but a 
non-punitive approach has been the pre-
ferred choice. Instead of issuing the fine, 
patrol officers inform cyclists who are not 
wearing a helmet that it is important to 
wear a helmet. Officers may even provide 
a helmet to cyclists who do not have one. 
Other types of activities were carried out 
in the community, particularly in schools, 
businesses and the health sector, before 
and after this bylaw came into force, to 
promote cycling and helmet use among 
youth (e.g. helmet donations, low-cost 
bicycles, expansion of cycling network, 
media campaign).

Study specifications and parameters 

This study compared the evolution of 
cycling and helmet use (after the imple-
mentation of the bylaw vs. before) among 
young people subject to this bylaw, com-
pared to a control group of young people 
who were not subject to this bylaw. 

Data source
Data on cycling and helmet use are from 
the Canadian Community Health Survey 

(CCHS), a cross-sectional survey adminis-
tered by Statistics Canada and conducted 
on an ongoing basis. Data for this survey 
are collected using surveys administered 
in person or by telephone to a representa-
tive sample of the Canadian population 
aged 12 years and over. This sample var-
ies from one cycle to the next.22 The use of 
random sample selection and survey 
weights allows the sample results to be 
inferred from regional populations. The 
data on cycling come from four survey 
cycles: two cycles before (2007–08 and 
2009–10) and two cycles after (2011–12 
and 2013–14) the adoption of the bylaws. 
For helmet use, only one survey cycle was 
used before (2009–10) and one after 
(2013–14) the adoption of these bylaws, 
since the data were not available prior to 
2009–10 and were collected only every 
other cycle. 

Exposed group 
The exposed group consisted of the 
248  youth aged 12 to 17 years who par-
ticipated in one of the four CCHS cycles 
conducted in the Sherbrooke Census 
Metropolitan Area (CMA). The age limit 
of 12 years was determined based on the 
minimum age of the CCHS participants, 
and the age limit of 17 years was deter-
mined based on the maximum age of the 
persons covered by the bylaw. The 
Sherbrooke CMA encompasses a number 
of census subdivisions, and 77% of youth 
aged 12 to 17 residing in the CMA live in 
the City of Sherbrooke.

Unexposed group
The unexposed group consisted of the 
767 youth aged 12 to 17 years who par-
ticipated in one of the four CCHS cycles 
conducted in the Gatineau (n  =  335), 
Trois-Rivières (n  =  192) and Saguenay 
(n = 240) CMAs between 2009 and 2014. 
These three CMAs were selected because 
of their similarities to the Sherbrooke 
CMA in terms of the main factors influ-
encing cycling, namely, the size of the 
population,23 the topography of the 
land,24 the climate and the size of the 
cycling network.25

Cycling
Cycling rates were measured using CCHS 
data on recreational and utility cycling. In 
this survey, recreational cycling was mea-
sured by the question, “In the past three 
months…have you done any of the follow-
ing activities [including cycling]?” Utility 
cycling was measured by the question, “In 

the past three months…[did you bicycle] 
to and from work or school?” Anyone 
who answered yes to at least one of these 
two questions was considered to be a 
cyclist, and anyone who answered no to 
these questions was considered a non-
cyclist. We chose to use a dichotomous 
variable to maintain statistical power and 
to reduce the risk of recall bias, which is 
more likely with a frequency variable.

Helmet use 
Helmet use was measured based on data 
collected from CCHS participants who 
reported riding a recreational or utility 
bicycle at least once in the previous three 
months. In this survey, helmet use was 
measured by the question, “When riding a 
bicycle, how often do you wear a helmet?” 
Respondents who reported wearing a hel-
met most of the time or always were con-
sidered helmet users, and those who 
reported wearing a helmet rarely or never 
were considered non-users.

Adjustment variables
The following variables were considered 
as adjustment variables in the statistical 
models: age, gender, season, level of 
material deprivation (proportion of people 
with less than high school graduation, 
employment/population ratio and average 
personal income) and level of social depri-
vation (proportion of people who are sep-
arated, divorced or widowed; proportion 
of people living alone; and proportion of 
single-parent families).26 The “season” 
variable was created to ensure that the 
regions were balanced with respect to the 
seasons. The season was determined based 
on the month of the study, considering the 
fact that the respondent was providing 
answers corresponding to the three months 
prior to the study. Respondents who 
answered the survey from August to 
October were assigned the summer vari-
able, fall was assigned to November to 
January, winter was assigned to February 
to April and spring was assigned to May 
to July.

Statistical analyses

The 1015 participants in the study were 
divided based on the survey cycles con-
ducted before and after the bylaw came 
into force and compared for each of the 
adjustment variables using a Chi-square 
test at a 5% significance level. Analyses 
were then conducted to calculate the prev-
alence of cycling and helmet use in the 
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Sherbrooke CMA and the control CMAs, 
before and after the adoption of the bylaw, 
with 95% confidence intervals (CI). The 
prevalence of cycling was calculated by 
adjusting for the season. Logistic regres-
sion analyses were conducted to compare 
the evolution of cycling and helmet use 
before and after the adoption of the regu-
lation in the Sherbrooke CMA and the 
control CMAs by transforming the results 
obtained into an odds ratio (OR). The 
impact of the bylaw on cycling and helmet 
use in the Sherbrooke CMA was measured 
by adding to the regression model a term 
of interaction between the Time variable 
(before vs. after the bylaw) and the CMA 
variable (Sherbrooke CMA vs. control 
CMAs). The presence of interaction signi-
fies that the change observed before ver-
sus after the implementation of the bylaw 
differs in the two groups of CMAs, which 
shows the impact of the bylaw. The 
regression analyses were all done by con-
trolling for the effect of potentially con-
founding variables present in the 
databases.

Table 1 shows the OR calculation of the 
dependent variable before and after the 
adoption of the bylaw in the Sherbrooke 
CMA and in the other CMAs, the gap 
observed between these two periods in 
the Sherbrooke CMA and the other CMAs 
(“difference”), and the gap observed between 
these two groups (“difference in the differ-
ence”). The OR is calculated by taking the 
exponential of β calculated by the regres-
sion model (e.g. eβ1 = OR of the depen-
dent variable in the Sherbrooke CMA 
before the adoption of the bylaw). The 
reference group corresponds to the other 
CMAs before the bylaw, which is why the 
OR equals 1 (e0 = 1) for this group in the 
regression model. The other ORs refer to 
this value. The value of an OR may be 
equal to 1 (probability unchanged), less 
than 1 (decreased probability) or greater 
than 1 (increased probability). We calcu-
lated a 95% CI for the ORs and set the 
statistical significance threshold at .05 
(p-value of β coefficients). The OR is 

therefore statistically significant when the 
CI does not include the value 1 for a sig-
nificance threshold at .05.

In addition, in order to ensure that the 
results of the analyses are representative 
of the population of each CMA and not of 
the sample used in this study, a weighting 
factor adapted to the scale of the CMAs 
was included in the statistical analyses.22 
Lastly, in accordance with Statistics Canada 
recommendations,22 bootstrapping was 
used to estimate the variance of the model 
parameters. The statistical analyses were 
performed using SAS 9.4 (SAS Institute 
Inc., Cary, NC, USA) and SPSS 22.0 (IBM, 
Chicago, IL, USA). 

Results

The results presented in Table 2 show that 
the sample is equally distributed before 
and after the coming into force of the 
bylaw for gender, season, material depri-
vation and social deprivation. However, 
the sample distribution differs for the 
CMAs, likely due to the decrease in the 
number of participants in the Trois-
Rivières CMA after the coming into force 
of the regulation compared to before. A 
difference was observed for the age distri-
bution of the sample, but this result is not 
statistically significant.

Cycling

Before the bylaw came into force, the 
prevalence of cycling among youth aged 
12 to 17 years was 49.9% (95% CI: 40.7–
59.1) in the Sherbrooke CMA and 59.1% 
(95% CI: 53.9–64.3) in the control CMAs 
(Table 3). After the adoption of the bylaw, 
the prevalence of cycling increased to 
53.8% in the Sherbrooke CMA, but this 
increase was not statistically significant 
(OR: 1.25; 95% CI: 0.58–2.59). Conversely, 
there was a marked decrease to 46.3% in 
the prevalence of cycling in the control 
CMAs (OR: 0.54; 95% CI: 0.36–0.80). The 
value of the OR associated with the 
CMA*Time interaction term shows that 

the decline in cycling observed in the con-
trol CMAs was not observed in the 
Sherbrooke CMA, despite the adoption of 
the bylaw (OR interaction: 2.32; 95% CI: 
1.01–5.35).

Helmet use

Before the bylaw came into force, the 
prevalence of bicycle helmet use among 
youth aged 12 to 17 years was 43.5% 
(95% CI: 24.6–64.0) in the Sherbrooke 
CMA and 41.5 % (95% CI: 32.8–50.2) in 
the control CMAs (Table 3). After the 
bylaw came into force, helmet use 
increased to 60.6% in the Sherbrooke 
CMA, but the impact measured by the 
OR was not statistically significant (OR: 
2.61; 95% CI: 0.75–9.04). In the control 
CMAs, helmet use remained stable at 
41.9% (OR: 0.97; 95% CI: 0.52–1.80). 
Analysis of the interaction results sug-
gests an increase in helmet use in the 
Sherbrooke CMA compared to the control 
CMAs after the adoption of the bylaw 
versus before (OR interaction: 2.70; 95% 
CI: 0.67–10.83). The CI is high because of 
a lack of statistical power. 

Discussion

Cycling

Cycling among youth aged 12 to 17 years 
remained stable in the Sherbrooke CMA in 
the period before and after the coming 
into force of the City of Sherbrooke bylaw, 
while cycling decreased in the control 
CMAs. This decrease is consistent with 
the results observed in Quebec as a whole 
as well as in the Estrie region, which 
includes the Sherbrooke CMA, for both 
youth aged 12 to 17 and adults aged 18 to 
24.20 As a result of this different evolution, 
cycling rates among youth aged 12 to 17 
were higher in the Sherbrooke CMA than 
in the control CMAs after the coming into 
force of the bylaw compared to before.

This different evolution could be the result 
of two factors likely to have had a positive 

TABLE 1 
Probability of occurrence of the dependent variable (OR) before and after 

the coming into force of the mandatory helmet-use bylaw, based on place of residence

Before After Difference Difference in the differencea

Sherbrooke CMA eβ1 eβ1 + β2 + β3 eβ2 + β3

eβ3

Other CMAs 1 eβ2 eβ2

Abbreviations: CMA, census metropolitan area; OR, odds ratio.
Note: eβ = OR.
a The difference in the difference corresponds to the net impact of the bylaw or to the term CMA*Time of the regression model.
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TABLE 2 
Sample distribution (n = 1015) before and after the bylaw came into force for the adjustment variables studied

Before After

Variables Percentage (%) Respondents (n) Percentage (%) Respondents (n) p-valuea

Gender .660

Boy 50.9 278 49.6 232

Girl 49.1 268 50.5 237

Age (years) .052

12–14 50.0 272 43.9 205

15–17 50.0 274 56.1 264

Seasons .606

Summer 27.8 152 27.2 127

Fall 27.7 151 24.5 115

Winter 21.9 119 24.4 114

Spring 22.6 124 23.9 113

Material deprivation .379

Very privileged 27.5 150 31.5 147

Privileged 25.1 137 21.0 98

Neither privileged nor 
underprivileged

20.4 111 20.1 94

Underprivilegedb 27.1 148 27.4 130

Social deprivation .175

Very privileged 20.1 109 20.5 96

Privileged 23.3 132 18.7 88

Neither privileged nor 
underprivileged

24.8 135 23.2 109

Underprivilegedb 31.9 170 37.6 176

CMA < .001

Sherbrooke 23.6 129 25.4 119

Trois-Rivières 23.3 127 13.9 65

Gatineau 33.0 180 33.1 155

Saguenay 20.2 110 27.7 130

Abbreviation: CMA, census metropolitan area.
Note: Bolded values are statistically significant.
a The p-value is that of the likelihood ratio test of the Chi-square test.
b The “Underprivileged” category is a grouping of quintiles 4 and 5 of disadvantage.

TABLE 3 
Prevalence (%) and odds ratios (OR) for cycling and helmet use among 

youth aged 12 to 17 years before and after the bylaw came into force, by place of residence

Prevalence (%)  
Before the bylaw (95% CI)

Prevalence (%)  
After the bylaw (95% CI)

Adjusted OR 
(95% CI)b

OR interaction 
(95% CI)c

Cyclinga 2.32 (1.01–5.35)

Sherbrooke CMA 49.9 (40.7–59.1) 53.8 (43.4–64.2) 1.25 (0.58–2.59)

Other CMAs 59.1 (53.9–64.3) 46.3 (40.1–52.6) 0.54 (0.36–0.80)

Helmet use 2.70 (0.67–10.83)

Sherbrooke CMA 43.5 (24.6–64.0) 60.6 (37.5–80.7) 2.61 (0.75–9.04)

Other CMAs 41.5 (32.8–50.2) 41.9 (30.2–53.6) 0.97 (0.52–1.80)

Abbreviations: CI, confidence interval; CMA, census metropolitan area; OR, odds ratio.
Note: Bolded values are statistically significant.
a The prevalence of cycling is adjusted for the season.
b This value corresponds to the difference in the measurement of the dependent variable (cycling or helmet use) after compared to before the coming into force of the bylaw. These ORs are 
adjusted for potentially confounding variables: age, sex, season and level of material and social deprivation.
c The interaction term (CMA*Time) is the net impact of bylaw. The latter corresponds to the difference in the difference in the measurement of the dependent variable (cycling or helmet use) after 
the bylaw came into force compared to before, in the Sherbrooke CMA versus the other CMAs.
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aged 12 to 17  years in the Sherbrooke 
CMA after the bylaw came into effect, 
while it remained stable in the control 
CMAs. Although helmet use increased 
from 43.5% to 60.6% among young 
cyclists aged 12 to 17 in Sherbrooke after 
the bylaw came into effect, this increase is 
not significant, likely as a result of the 
small sample sizes available for the two 
cycles of the CCHS in question (50 and 
39 respondents, respectively). The sample 
was small because just one measure was 
available both before and after the coming 
into force of the bylaw, and also because 
this measure applied only to those who 
reported having cycled in the previous 
three months. In our study, an OR of 2.6 
can be detected with a statistical power of 
just 30%. For an OR of 2.6 to have been 
detected with a statistical power of 80%, 
the regression model would have to have 
been adjusted based on a sample of at 
least 280 respondents in total over the two 
cycles (before and after), which was not 
possible. That said, assuming that this 
increase in helmet use was real, this type 
of before-and-after change would be of 
clinical importance, given that helmet use 
is an effective way to prevent head inju-
ries.5-7 Furthermore, the measurement of 
bicycle helmet use may be overestimated 
in the Sherbrooke CMA, as it is possible 
that young Sherbrooke residents were 
more reluctant to report not always wear-
ing a bike helmet, knowing that the use of 
this equipment was then mandatory in 
their municipality. However, the fact that 
the CCHS ensures the anonymity of 
respondents likely reduced the extent of 
this bias. Finally, we cannot exclude the 
possibility that helmet use increased inde-
pendently of the regulations, as a result of 
the numerous promotional activities that 
were carried out. 

The results of this study are consistent 
with those observed in the study by Cyr 
and Ouedrago,28 which showed a signifi-
cant increase in bike helmet use among 
young Sherbrooke residents after the 
bylaw came into force. According to this 
observational study, the extensive bicycle-
safety awareness campaign (including the 
coming into force of the bylaw) helped 
increase helmet use. The results of this 
study showed that helmet use increased 
from 38% in 2006 to 92.9% in 2011 in 
cyclists aged 10 to 15, and from 12% to 
57% for cyclists aged 16 to 18. A number 
of studies observed an increase in helmet 
use after it was made mandatory.29-35 How-
ever, some authors attribute the proportional 

increase in helmet use to the decrease in 
the number of cyclists who do not use hel-
mets (which leads to an artificial increase 
of the proportion of helmet users) instead 
of an increase in the number of helmet 
users (which involves a real increase in 
the proportion of helmet use).36,37 In this 
study, the increase in the use of bicycle 
helmets cannot be attributed to a decrease 
in the number of cyclists not wearing a 
helmet, since cycling remained stable 
after the bylaw came into force in the 
Sherbrooke CMA. 

Strengths and limitations

This study has several methodological 
characteristics that ensure the internal 
validity of the observed results: a before-
and-after research design with an exposed 
group and a control group; the availability 
of two measures of cycling before and 
after the coming into force of the bylaw; 
documentation on the type of activities 
carried out to implement the bylaw; 
knowledge of the type of activities carried 
out in Sherbrooke and the three control 
CMAs to promote cycling and helmet use 
during this period; and knowledge of 
weather data in the regions concerned. 

However, the research design of this study 
has some limitations. Our study does not 
make it possible to separate the specific 
impact that the bylaw had on cycling and 
helmet use from the impact of the aware-
ness campaigns. To do so, it would have 
been necessary to have a control group 
from a region that had the same aware-
ness campaigns as in Sherbrooke, which 
did not exist in Quebec. Also, in order to 
obtain sufficient statistical power, all 
youth in the Sherbrooke CMA were 
included in the exposed group, even 
though the bylaw applied only to the terri-
tory of the City of Sherbrooke. We 
obtained high ORs, but these figures 
remained insignificant. A larger sample 
size would have allowed us to verify the 
trends observed, especially for bicycle hel-
met use. Furthermore, we did not use the 
more sensitive variable of cycling fre-
quency, but by using a dichotomous vari-
able we observed an increase in cycling 
rates in the Sherbrooke CMA compared to 
the control CMAs (Table 3; interaction OR: 
2.32; 95% CI: 1.01–5.35). Lastly, the 
results of this study are valid in an area in 
which a non-punitive approach was taken 
to enforce the bylaw.

Conclusion

The results of this study suggest that a 
municipal bylaw legislating mandatory 

influence on cycling in Sherbrooke. Infor-
mation from key informants showed that, 
on the one hand, there was more, and 
more varied, promotion of cycling and 
helmet use before and after the adoption 
of the bylaw in the Sherbrooke CMA than 
in the control CMAs. On the other hand, 
the non- punitive approach used by City of 
Sherbrooke police officers to enforce the 
bylaw (e.g. giving a bicycle helmet to 
cyclists who did not have one instead of 
issuing a fine) had a positive impact. 
Analysis of the weather data shows that, 
during the period studied, the number of 
days with low temperatures (below 15°C) 
or high temperatures (above 28°C) and 
the number of days of rain (1  mm or 
more) were comparable in the three con-
trol CMAs and in the Sherbrooke CMA.27

The results of studies conducted in 
Australia,11-14 New Zealand15 and the United 
States16 show that cycling rates decreased 
after bicycle helmets were made manda-
tory, in particular among young people. 
However, the results of the studies con-
ducted in Australia and New Zealand 
should be interpreted with caution, given 
the presence of significant methodological 
limitations (lack of a control group; a sin-
gle measure before or after the law; or 
failure to control the effect of confounding 
variables, such as weather or changes in 
cycling infrastructure). On the other hand, 
the results of the study conducted in the 
United States are of concern since it was 
much more methodologically rigorous than 
those conducted in Australia and New 
Zealand. The results observed in the three 
studies conducted in Canada are contra-
dictory. The Karkaneh study17,18 observed 
a reduction in cycling rates among youth 
in Alberta after the law, while those con-
ducted by Macpherson et al.19 in Ontario 
and by Dennis et al.9 in Alberta and Prince 
Edward Island show no change in cycling. 
All of these studies were conducted at the 
territorial level of country or province, 
which may have masked the smaller-scale 
changes, for example, at the regional level. 
Moreover, none of the studies allow the 
results observed to be interpreted in the 
context of the implementation and enforce-
ment of the law, due to the lack of infor-
mation on the nature and type of activities 
carried out to strengthen bylaw enforcement 
or to promote cycling and helmet use. 

Helmet use

The results of our study suggest that bicy-
cle helmet use increased among youth 
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helmet use for cyclists under the age of 18 
can be implemented without being associ-
ated with a decrease in cycling rates 
among youth aged 12 to 17, if the bylaw is 
implemented in a non-punitive manner 
and if cycling and helmet use are pro-
moted. However, the study specifications 
and parameters do not exclude the pos-
sibility that such a bylaw could have 
reduced the impact of cycling promotional 
activities. Furthermore, these results can-
not necessarily be applied at a provincial 
or national level because there is no guar-
antee that the awareness campaigns for 
the bylaw can be carried out to the same 
degree as at the municipal level. 
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Highlights

• An understanding of living arrange-
ments may help those who develop 
intervention programs better target 
seniors at higher risk for negative 
health outcomes in older age.

• We found that seniors who were 
female, older, lower-income, divorced 
or separated, living in a population 
centre, renters and less educated 
were most likely to live alone.

• Seniors who were living alone were 
also more likely to report poor per-
ceived health and social well-being.

• These results may be useful in tar-
geting policies and programs aimed 
to improve health outcomes among 
seniors.

by sociodemographics and health and 
social well-being, stratified by sex.

Methods

The CCHS is an annual, cross-sectional 
survey that collects representative data on 
the health status and determinants of the 
noninstitutionalized Canadian population 
in all provinces.15 Those living in the ter-
ritories were excluded from the annual 
component due to small samples and non-
representativeness.15 We employed data 
from the 2018 CCHS cycle on individuals 
aged 65 and over living in private dwell-
ings who responded to the living arrange-
ment question. Information on living 
arrange ments, sociodemographics (age 
group, race, health region–level household 
income ratio [quintiles], marital group, 
region of residence, classification of region 

Abstract

Currently, 1 in 3 Canadian seniors meet the criteria for successful aging, which include 
low probability of disease and disability, high cognitive and physical ability and active 
engagement in life. The sociodemographic characteristic of living alone can identify 
high-risk seniors, due to its association with lower social support and interactions, thus 
increasing susceptibility to negative health outcomes in older age. However, limited 
data exists on the living arrangements of Canadian seniors. In this analysis, we present 
sociodemographic characteristics and measures of health and social well-being of 
seniors by living arrangement. This information should be used to identify and support 
vulnerable seniors and increase the prevalence of healthy aging among Canadians.

Keywords: living arrangements, seniors, healthy aging

Introduction

Due to increasing life expectancy1 and 
decreasing fertility rates,2 the proportion 
of seniors in Canada is growing faster 
than ever. In 2011, this trend began to 
accelerate as the first baby boomers 
turned 65 years old. Seniors now total 
over 6 million (1 in 6) persons in Canada,3 
and outnumber children aged 0 to 14 years 
for the first time.4 Moreover, current trends 
suggest that this age group will continue 
to grow, with the proportion of seniors set 
to rise to 1 in 5 by 2024 and 1 in 4 by 
2055.3 Implementing policies and pro-
grams to promote health in older age will 
be of increasing importance, as only about 
1 in 3 seniors currently meet the criteria 
for successful aging,5 defined by Rowe 
and Kahn6 as low probability of disease 
and disability, high cognitive and physical 
capacity and active engagement in life.

Recent international studies have shown 
that living arrangements of seniors are an 
important determinant of healthy aging, as 
they predict social support and interac-
tions. Seniors living with a spouse or 

partner were more likely to have lower 
incidence rates of dementia,7 better mental 
health, and  fewer limitations due to multi-
morbidity on their involvement in all 
aspects of life (including social life, house-
work and leisure-time activities)8; those liv-
ing with family demonstrated lower rates 
of chronic and acute diseases9; and those 
living with others reported better mental 
health, social support and engagement in 
more physical activities, compared to those 
living alone.10 However, there are only a 
few studies that have assessed the living 
arrangements of Canadian seniors,11-14 and 
none aimed to identify the subpopulations 
of seniors who are more likely to live alone, 
putting them at higher risk for negative 
health outcomes in older age. As well, half 
of those studies focussed on Asian-Canadian 
seniors alone.13,14 Recent and complete data 
on this topic are necessary to identify and 
address gaps in the promotion of healthy 
aging among seniors.

The purpose of this brief analysis was to 
examine the living arrangements of 
Canadian seniors in the most recent (2018) 
Canadian Community Health Survey (CCHS) 
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[population centre vs. rural area], dwell-
ing ownership, participant education and 
household size) and self-reported well-
being (perceived health, perceived mental 
health, life satisfaction and sense of com-
munity belonging) were used for this 
analysis. The household income ratio meas-
ures a participant’s household income rela-
tive to other residents in their health 
region, adjusting for household and com-
munity size.15 A population centre is 
defined as an area with a population of 
at least 1000 and a density of at least 
400  persons per km2; all other areas are 
considered rural.15 Descriptive statistics 
were stratified by sex and weighted using 
bootstrap methods to produce data repre-
sentative of the Canadian senior popula-
tion living in the provinces. Please note 
that in 2016, the CCHS asked respondents 
whether they were male or female; we 
recognize that perceptions and behaviours 
are influenced by a person’s gender and 
should be taken into consideration when 
interpreting our results. Data are shown as 
row percent with bootstrapped 95% confi-
dence intervals (95% CI) and compared 
using the Rao-Scott 𝜒2 test. All analyses 
were run on SAS Enterprise Guide version 
5.1 (SAS Institute Inc., Cary, NC, USA).

Results

In total, 8261 female and 6532 male seniors 
in the 2018 CCHS were included in the 
analyses. Data on the living arrangements 
of females and males were weighted and 
stratified by selected characteristics in 
Table 1 and Table 2, respectively. Females 
were almost twice as likely to live alone 
(35.7% vs. 19.1%) and 1.5-fold less likely 
to live with a partner (48.9% vs. 71.3%) 
compared to males. Among both sexes, 
the prevalence of living alone was highest 
for participants who were older, lower-
income, divorced or separated, living in a 
population centre, renters, and less edu-
cated. The opposite set of characteristics 
were associated with living with a partner 
(younger, higher-income, married or com-
mon-law, living in a rural area, owners 
and more educated). Asians were most 
likely to live with children, relatives or 
nonrelatives and least likely to live alone 
(for both sexes). For seniors of both sexes, 
living arrangement did not differ by 
region. However, some sex differences were 
noted. Among females, White participants 
were more likely to live with a partner 
than Asians and those of “other” ethnicity 
(e.g. Black, Latin American and Arab), 
though no racial differences were found 

TABLE 1 
Living arrangements of 8261 female seniors in the 2018 CCHS, 

weighted and stratified by selected characteristics

Characteristics
Living alone 
(n = 4313)

Living with partnera 
(n = 3214)

Otherb (n = 734) p-value

Weighted N (%) 1 170 194 (35.7) 1 604 305 (48.9) 507 312 (15.5)

Age group < .001

65–74 28.4 (26.3–30.4) 57.1 (54.8–59.5) 14.5 (12.3–16.7)

75–84 42.6 (39.5–45.7) 43.0 (39.7–46.3) 14.5 (11.5–17.4)

85 or over 58.4 (53.1–63.6) 18.3 (13.7–22.9) 23.3 (18.3–28.4)

Race < .001

White 36.8 (35.0–38.6) 50.9 (49.1–52.7) 12.3 (10.8–13.9)

Indigenous 34.1 (25.6–42.6) 51.3 (41.0–61.7) 14.6 (7.6–21.6)

Asianc 16.0 (10.6–21.4) 38.7 (30.1–47.2) 45.3 (35.9–54.8)

Otherd 38.6 (28.2–49.0) 34.3 (24.3–44.3) 27.1 (16.3–37.8)

Health region–level household income ratio (quintiles)e < .001

1 54.2 (50.9–57.5) 32.1 (29.0–35.2) 13.7 (11.0–16.4)

2 35.7 (32.5–38.9) 48.0 (44.6–51.4) 16.3 (13.1–19.4)

3 29.1 (25.8–32.5) 55.9 (51.9–60.0) 14.9 (10.9–18.9)

4 22.6 (19.3–26.0) 58.9 (53.7–64.1) 18.5 (13.1–23.9)

5 20.6 (16.8–24.5) 64.9 (59.8–70.1) 14.4 (10.6–18.3)

Marital group N/Af

Married or common-law 1.6 (1.2–1.9) 92.6 (91.2–94.0) 5.8 (4.4–7.2)

Widowed 73.7 (70.3–77.2) 0 26.3 (22.8–29.7)

Divorced or separated 76.9 (71.1–82.8) 0 23.1 (17.2–28.9)

Single 66.9 (58.2–75.6) 0 33.1 (24.4–41.8)

Region of residenceg 0.2

Atlantic 34.4 (31.0–37.9) 53.3 (49.6–57.0) 12.3 (9.5–15.1)

Central 35.8 (33.5–38.0) 48.0 (45.5–50.5) 16.2 (14.0–18.5)

Prairies 37.6 (33.9–41.3) 49.5 (45.7–53.2) 12.9 (9.0–16.8)

West 33.8 (30.3–37.3) 50.0 (45.5–54.5) 16.2 (12.5–19.9)

Classification of regionh < .001

Population centre 37.7 (35.7–39.7) 46.2 (44.0–48.4) 16.1 (14.1–18.1)

Rural area 26.7 (24.5–28.8) 60.6 (57.8–63.3) 12.7 (10.4–15.0)

Dwelling ownership < .001

Owned 26.9 (25.3–28.6) 56.7 (54.7–58.7) 16.4 (14.5–18.2)

Rented 62.4 (58.4–66.4) 25.0 (21.7–28.3) 12.6 (9.1–16.2)

Personal education < .001

Less than HS 41.0 (37.5–44.4) 38.6 (35.1–42.1) 20.4 (16.9–23.9)

HS grad 35.3 (32.0–38.5) 52.7 (49.0–56.4) 12.0 (9.4–14.6)

Postsecondary grad 33.3 (30.9–35.7) 52.5 (49.7–55.2) 14.2 (11.5–16.9)

Abbreviations: CCHS, Canadian Community Health Survey; CI, confidence interval; HS, high school. 
Note: Data are row % (95% CI), unless otherwise stated. 
a Includes living with or without children.
b Includes living with children, relatives and nonrelatives.
c Includes South Asian, West Asian, Southeast Asian, Chinese, Korean, Japanese and Filipino.
d Includes Black, Latin American, Arab, other racial background and multiple ethnicities.
e Distribution of participants in each health region based on the adjusted ratio of total household income over the low-income 
cut-off corresponding to household and community size.
f No tests can be computed for the table since at least one cell has 0 frequency.
g Atlantic includes Prince Edward Island, New Brunswick, Nova Scotia and Newfoundland and Labrador; Central includes Quebec  
and Ontario; Prairies includes Alberta, Manitoba and Saskatchewan; and West includes British Columbia.
h A population centre is defined as an area with a population of at least 1000 and a density of at least 400 persons per km2; 
all other areas are considered rural.
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among males living with a partner. Female 
renters were much more likely to live 
alone than with a partner (62.4% vs. 
25.0%), though no such tendency was 
displayed among male renters (45.5% vs. 
47.9%). Finally, the prevalence of living 
with a partner increased with higher edu-
cation for both sexes, though the largest 
increase was between females with less 
than a high school education and females 
who graduated from high school (females: 
38.6% vs. 52.7; males: 64.9% vs. 74.1%). 

Measures of perceived health and social 
well-being were also stratified by sex and 
living arrangement (Table 3). Across all 
four measures, seniors living with a part-
ner were less likely to report poor health 
and social well-being. Compared to those 
living with a partner, females living alone 
or living with children, relatives or non-
relatives reported poorer general health 
and mental health; further, females living 
alone reported lower life satisfaction, while 
those living with children, relatives or non-
relatives had a weaker sense of community 
belonging. Among males, those living alone 
reported poorer mental health, life satisfac-
tion and sense of community belonging 
compared to those living with a partner. 
Perceived general health did not differ 
between males in the three living arrange-
ments. Further, males living with children, 
relatives or nonrelatives were no more 
likely than those living with partners to 
report poor health and social well-being 
across the four measures.

Discussion

Using the 2018 Canadian Community Health 
Survey data, we found that nearly half of 
seniors were living with a partner (49.2% 
in total). Other studies have identified that 
living with others may be especially bene-
ficial for healthy aging, and living alone 
may be detrimental.7–10 Still, the preva-
lence of living alone may be rising among 
this age group. In an analysis of the 2011 
census, other researchers found that 
31.5% of females and 16.0% of males 
aged 65 or over lived alone11; those num-
bers increased to 33.0% and 17.4% in the 
2016 census,12 further rising to 35.7% and 
19.1% in our 2018 analysis of the CCHS.

Seniors who were female, older, lower-
income, divorced or separated, living in a 
population centre, renters, and less edu-
cated were most likely to live alone. 
Similar results have been demonstrated 
elsewhere. Female seniors have consistently 

TABLE 2 
Living arrangements of 6532 male seniors in the 2018 CCHS, 

weighted and stratified by selected characteristics

Living alone 
(n = 2105)

Living with partnera 
(n = 4065)

Otherb (n = 362) p-value

Weighted N (%) 540 770 (19.1) 2 022 160 (71.3) 273 833 (9.7)

Age group < .001

65–74 17.5 (15.9–19.0) 73.4 (71.2–75.6) 9.1 (7.3–10.9)

75–84 20.0 (17.6–22.4) 71.1 (68.1–74.1) 8.9 (6.6–11.1)

85 or over 28.3 (23.3–33.4) 54.5 (48.0–61.0) 17.1 (10.9–23.4)

Race < .001

White 20.6 (19.1–22.0) 72.0 (70.3–73.8) 7.4 (6.1–8.7)

Indigenous 20.0 (11.4–28.6) 63.8 (52.8–74.8) 16.2 (7.0–25.4)

Asianc 8.5 (3.8–13.2) 67.8 (58.7–76.9) 23.7 (15.2–32.2)

Otherd 13.7 (7.4–20.1) 69.6 (60.0–79.2) 16.7 (8.6–24.8)

Health region–level household income ratio (quintiles)e < .001

1 30.7 (27.4–34.0) 57.8 (54.0–61.7) 11.5 (8.6–14.3)

2 18.0 (15.5–20.4) 71.0 (67.5–74.6) 11.0 (7.8–14.2)

3 15.8 (13.6–18.0) 74.4 (70.8–77.9) 9.9 (6.5–13.2)

4 12.5 (10.0–15.0) 80.9 (77.6–84.3) 6.6 (4.1–9.1)

5 14.6 (11.6–17.5) 78.2 (74.2–82.1) 7.3 (4.4–10.2)

Marital group N/Af

Married or common-law 1.3 (0.9–1.6) 92.1 (90.7–93.5) 6.6 (5.2–8.0)

Widowed 78.4 (73.7–83.2) 0 21.6 (16.8–26.3)

Divorced or separated 83.0 (77.3–88.6) 0 17.0 (11.4–22.7)

Single 78.0 (69.7–86.2) 0 22.0 (13.8–30.3)

Region of residenceg .07

Atlantic 18.5 (15.5–21.6) 75.1 (71.8–78.5) 6.3 (4.2–8.4)

Central 19.6 (17.9–21.3) 71.2 (68.9–73.5) 9.2 (7.3–11.1)

Prairies 16.1 (13.6–18.5) 73.2 (69.5–76.9) 10.7 (7.3–14.0)

West 20.0 (16.7–23.2) 67.8 (63.3–72.3) 12.2 (8.3–16.2)

Classification of regionh .02

Population centre 19.6 (18.0–21.2) 70.2 (68.1–72.2) 10.2 (8.5–11.9)

Rural area 17.2 (15.3–19.0) 75.1 (72.6–77.6) 7.7 (5.7–9.8)

Dwelling ownership < .001

Owned 13.6 (12.4–14.7) 76.3 (74.6–78.1) 10.1 (8.5–11.7)

Rented 45.5 (40.8–50.1) 47.9 (42.9–52.9) 6.7 (4.0–9.3)

Personal education < .001

Less than HS 23.2 (20.5–25.9) 64.9 (61.2–68.5) 12.0 (8.8–15.1)

HS grad 22.8 (19.2–26.3) 69.2 (65.2–73.1) 8.1 (5.3–10.8)

Postsecondary grad 17.0 (15.3–18.6) 74.1 (71.8–76.3) 9.0 (7.1–10.8)

Abbreviations: CCHS, Canadian Community Health Survey; CI, confidence interval; HS, high school. 
Note: Data are row % (95% CI), unless otherwise stated. 
a Includes living with or without children.
b Includes living with children, relatives and nonrelatives.
c Includes South Asian, West Asian, Southeast Asian, Chinese, Korean, Japanese and Filipino.
d Includes Black, Latin American, Arab, other racial background and multiple ethnicities.
e Distribution of participants in each health region based on the adjusted ratio of total household income over the low-income 
cut-off corresponding to household and community size.
f No tests can be computed for the table since at least one cell has 0 frequency.
g Atlantic includes Prince Edward Island, New Brunswick, Nova Scotia and Newfoundland and Labrador; Central includes Quebec  
and Ontario; Prairies includes Alberta, Manitoba and Saskatchewan; and West includes British Columbia.
h A population centre is defined as an area with a population of at least 1000 and a density of at least 400 persons per km2; 
all other areas are considered rural.
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been found to have a greater likelihood of 
living alone, both in Canada11,12 and in 
other countries,16,17 in part because of 
their greater life expectancy compared to 
opposite-sex partners.11 Seniors with low 
income17,18 or low education16 have been 
reported in other studies to be more likely 
to live alone, which may be a conse-
quence of their inability to afford the high 
cost of assisted living facilities.19 Moreover, 
seniors living in urban areas were more 
likely to live alone, which may be due to 
the disparity in supports and services 
available to seniors in rural areas20; in 
fact, the most-used services for seniors are 
senior centres, homemaker services and 
transportation services,21 all of which are 
more likely to be available in urban areas. 
Finally, we replicated the result that living 
alone was associated with poorer per-
ceived health and social well-being among 
seniors, though the temporality of this 
association and the others mentioned 
cannot be determined from this cross- 
sectional analysis. Still, identifying this 
vulnerable senior subpopulation will help 
us more effectively develop policies and 
programs to promote healthy aging. Of 
course, other factors, such as desire to live 
alone, loneliness (vs. solitude) and social 
capital, should all be taken into consideration 
to focus more specifically on those at 
highest risk. 

Strengths and limitations

This analysis is based on cross-sectional 
questionnaire data, making causal infer-
ences problematic. Moreover, data on 
seniors residing in the territories or in 
institutions were not included, meaning 
that these data cannot be used to infer liv-
ing arrangements of seniors in those areas 
or circumstances. Nevertheless, the sam-
ple size used is large and has been 
weighted in an attempt to be representa-
tive of the Canadian, provincial, noninsti-
tutionalized population. Further, this analysis 
uses the most recent data available on 
seniors in Canada.

Conclusion

Our analysis found that seniors who were 
female, older, lower-income, divorced or 
separated, living in a population centre, 
renters, less educated and who demon-
strated poor perceived health and social 
well-being were most likely to live alone 
and potentially most vulnerable to nega-
tive health outcomes in aging. This infor-
mation could help programs and policies 
identify and target older adults at higher 
risk of negative health outcomes due to 
their living arrangements, with the aim of 
increasing the prevalence of healthy aging 

among Canadian seniors. As an example, 
health policy makers could promote the 
development of community programs that 
increase the social participation and inclu-
sion of older females who live alone, for 
the purpose of increasing their sense of 
community belonging.
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TABLE 3 
Measures of perceived health and social well-being among participants of the 2018 CCHS, weighted and stratified by sex and living arrangement

Perceived general health Perceived mental health Life satisfaction Sense of community belonging

Less than 
very good

Very good or 
excellent

Less than 
very good

Very good or 
excellent

Less than 
satisfied

Satisfied or 
very satisfied

Somewhat or 
very weak

Somewhat or 
very strong

Females p < .001 p = .001 p < .001 p < .001

Living arrangement

Living alone 53.4 46.6 31.2 68.8 11.9 88.1 24.8 75.2 

(51.1–55.7) (44.3–48.9) (28.9–33.6) (66.4–71.1)  (10.3–13.6)  (86.4–89.7) (22.7–26.9) (73.1–77.3)

Living with partnera 46.9 53.1 25.9 74.1 7.1 92.9 21.7 78.3 

(44.3–49.6) (50.4–55.7)  (23.6–28.1)  (71.9–76.4)  (5.7–8.4)  (91.6–94.3) (19.4–24.1) (75.9–80.6)

Otherb 61.7 38.3 35.2 64.8 11.7 88.3 35.7 64.3

(55.2–68.3) (31.7–44.8)  (28.8–41.7)  (58.3–71.2)  (8.1–15.2) (84.8–91.9)  (29.1–42.2)  (57.8–70.8)

Males p = .01 p = .007 p < .001 p = .003

Living arrangement

Living alone 56.5 43.5 31.7 68.3 13.0 87.0 29.7 70.3

 (53.2–59.8)  (40.2–46.8)  (28.9–34.6)  (65.4–71.1)  (11.1–15.0)  (85.0–88.9)  (26.7–32.7)  (67.3–73.3)

Living with partnera 51.6 48.4 25.0 75.0 6.2 93.8 22.0 78.0

 (49.2–54.0)  (46.0–50.8)  (22.8–27.2)  (72.8–77.2)  (4.9–7.4)  (92.6–95.1)  (19.9–24.1)  (75.9–80.1)

Otherb 61.1 38.9 30.2 69.8 8.7 91.3 27.6 72.4

 (53.1–69.1)  (30.9–46.9)  (22.3–38.1)  (61.9–77.7)  (4.9–12.5)  (87.5–95.1)  (19.1–36.1)  (63.9–80.9)

Abbreviations: CCHS, Canadian Community Health Survey; CI, confidence interval. 
Note: Data are row % (95% CI), unless otherwise stated. 
a Includes living with or without children.
b Includes living with children, relatives and nonrelatives.
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