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Highlights

•	 Data on child maltreatment can be 
collected responsibly and ethically 
from youth in a way that protects 
their health and well-being.

•	 Youth rarely expressed concerns 
about answering child maltreatment 
questions on self-report surveys.

•	 No nationally representative self-
report survey focussed on Canadian 
youth that includes child maltreat-
ment variables was identified from 
our database search.

•	 Few reliable and valid self-reported 
measures of child maltreatment cur-
rently exist.

respondents call for measures to protect 
confidentiality, administer questions with 
appropriate sensitivity, obtain informed 
consent, and potentially provide follow-up 
interventions.10 Procedures to address such 
matters should be clearly delineated, and 
included as an elemental component of 
any survey or research report.

Quality of data is an important consider-
ation and should be evaluated in any sur-
vey-based research on child maltreatment. 
Various factors influence the quality of 
information a respondent provides, such 
as age and developmental stage. Surveying 
young people about experiences of child 
maltreatment has the advantage of being 
relatively recent to the exposure, so recall 
bias is likely lower than it would be in a 
survey of adults. The reliability of self-
reported information from adolescents is 
greater than that from younger children, 
by virtue of their more advanced cognitive 
development.11 Specifically, research sug-
gests that children under the age of  
10 years may not be reliable respondents 

Abstract

Introduction: This systematic review identified population-representative youth surveys 
containing questions on self-reported child maltreatment. Data quality and ethical 
issues pertinent to maltreatment data collection were also examined. 

Methods: A search was conducted of relevant online databases for articles published 
from January 2000 through March 2016 reporting on population-representative data 
measuring child maltreatment. Inclusion criteria were established a priori; two review-
ers independently assessed articles to ensure that the criteria were met and to verify the 
accuracy of extracted information.

Results: A total of 73 articles reporting on 71 surveys met the inclusion criteria. A vari-
ety of strategies to ensure accurate information and to mitigate survey participants’ dis-
tress were reported.

Conclusion: The extent to which efforts have been undertaken to measure the preva-
lence of child maltreatment reflects its perceived importance across the world. Data on 
child maltreatment can be effectively collected from youth, although our knowledge of 
best practices related to ethics and data quality is incomplete. 

Keywords: abuse, neglect, violence, data quality, ethics, adolescence, teenager, systematic 
review 

assess its risk in relation to other health-
related and social conditions. Of course, in 
surveys that address a broad range of 
health-related content, space limitations 
and competing interests challenge the 
inclusion of child maltreatment measures. 
However, the potential contribution of 
such surveys in improving our under-
standing of the prevalence, risk factors 
and impact of child maltreatment is 
becoming increasingly appreciated—both 
in Canada and elsewhere.7 Population-
based data from other countries provide 
the basis for international comparisons, 
from which the influence of cultural, 
social and policy practices on any differ-
ences observed can be considered.8,9 

The ethical aspects of child maltreatment 
survey research are crucial. The sensitive 
nature of the subject matter and the con-
sequential risk of emotional distress to 

Introduction

The consequences of child maltreatment—
a public health issue that poses unique 
challenges to quantify and study—extend 
well beyond the immediate harm inflicted. 
For example, a history of child maltreat-
ment has been shown to interfere with 
adolescent development and to raise the 
risk of some of the leading causes of 
morbidity and mortality.1 These include 
alcohol-related injury, drug use, self-
harming behaviour, suicide and exposure 
to violence.2-5 

A growing body of research is aimed at 
estimating the extent of child maltreat-
ment, and understanding the dynamics 
and mechanics of its association with 
health outcomes.6 Population-representative 
surveys provide the opportunity to quan-
tify child maltreatment prevalence and to 

Tel:(613)
mailto:Lil.Tonmyr@canada.ca
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for a survey on experiences of maltreat-
ment.12 Other potential impediments to 
the disclosure of accurate information 
include distress, discomfort and embar-
rassment generated by the memory of 
events.13-16 

A review article published in 2000 
addressed methodological and ethical 
considerations in asking children about 
their exposure to physical and sexual 
abuse.17 The authors identified 14 self-
report studies that garnered information 
directly from children; the approaches 
used to elicit information varied greatly.17 
While the review provides much worth-
while information, it was limited to sur-
veys conducted before 1999; the surveys 
focussed on physical and sexual abuse 
and were not representative of the general 
population. The authors noted consider-
able variation in data collection methods, 
wording and number of maltreatment 
questions as well as consent procedures. 
Consequently, the estimates of physical 
and sexual abuse varied considerably.

This systematic review is aimed at increas-
ing our understanding of child maltreat-
ment data captured in self-reported surveys 
with youth. The specific objectives are to 
(1)  identify representative surveys that 
have collected data from youth on child 
maltreatment and factors influencing 
prevalence (thus not clinical samples); 
(2) examine the quality of methods used 
to measure child maltreatment; and 
(3) assess practices and procedures under-
taken to address ethical issues. 

Methods

This systematic review was done accord-
ing to the PRISMA guidelines.18 (Protocol 
is available upon request from the corre-
sponding author).

Identification (search strategy)

A search for peer-reviewed articles pub-
lished from January 2000 through March 
2016 was conducted in the following 
online databases: Embase, Medline, 
PsycINFO, Global Health, Social Policy 
and Practice, ERIC, Social Services 
Abstracts, Sociological Abstracts, and 
ProQuest Public Health. Search terms 
used included: youth, adolescent, young 
adult, child, abuse, maltreatment, vio-
lence, neglect, assault, rape, representa-
tive, national, and school surveys. The 
complete search strings employed are 

available upon request from the corre-
sponding author. In addition, the refer-
ence lists of included articles were 
examined to identify additional articles for 
potential inclusion as well as discussions 
with experts.

The following were the criteria for inclu-
sion of articles in the review: 

•	 published in English; 

•	 primary study (i.e. not review or 
editorial); 

•	 data collected after 1999; 

•	 data sources limited to school or repre-
sentative population-based surveys 
(the latter defined as those which were 
described that way by the authors of 
the articles and/or had been sampled 
and weighted in order to accurately 
reflect the members of the entire 
population);

•	 cross-sectional design;

•	 age range of respondents was 10 to 
18  years (core age group); in some 
cases, age ranged up to 24 years;

•	 victim’s age at time of exposure to 
maltreatment was under 18 years; 

•	 reported perpetrator of maltreatment 
was a parent or other caregiver (except 
for sexual abuse, for which the perpe-
trator could be anyone, however articles 
were still not included if they focused 
on peer or online victimization);

•	 analysis was conducted using the 
entire sample of the specified age 
group (ages 10 to 18). 

It should be noted that we limited the 
inclusion to cross-sectional studies to 
ensure the inclusion of the largest num-
bers of surveys. In addition, since the pri-
mary purpose of this article is not to 
determine associations but instead the 
feasibility of collecting child maltreatment 
data from youth to estimate prevalence, 
cross-sectional studies are appropriate. 
The benefit of including longitudinal stud-
ies would be limited, considering that 
child maltreatment questions are rarely 
asked in the first wave of a longitudinal 
study but rather in the later waves where 
attrition may be an issue.19,20

Screening/eligibility (selection process)

Figure 1 shows the process of selecting 
the articles included in this study. The 
database search identified 4383 articles; 

expert consultation and search of refer-
ence lists identified another 31  articles. 
Removing duplicates yielded 3885 articles, 
and screening by titles and abstracts led to 
220 articles to be fully assessed. To these 
articles, the inclusion criteria noted above 
were applied by two reviewers indepen-
dently (J.L., L.T.). The percentage agree-
ment between the coder pairs was 97.9% 
for titles and abstracts. Articles were 
excluded when the articles addressed 
adults’ retrospective reports of childhood 
maltreatment, substance abuse, non-rep-
resentative samples, newspaper articles, 
conference abstracts, commentaries, and 
letters to the editor. Each reviewer also 
catalogued the reported prevalence of 
maltreatment by type. Although specific 
definitions of child maltreatment varied 
somewhat among the articles, they were 
conceptually similar enough that the 
Public Health Agency of Canada’s (PHAC) 
classifications could be applied such as 
emotional maltreatment (EM), neglect 
(NG), exposure to intimate partner vio-
lence (EIPV), physical and sexual abuse 
(PA and SA)21 (Table 1).  

We modified a coding key previously used 
in assessing adults’ retrospective exposure 
to childhood maltreatment.6 Reliability 
and validity of the maltreatment measures 
were noted when reported. Documentation 
of procedures related to ethics focused on 
any steps taken to protect confidentiality, 
offer respondents support, or ease their 
distress during/following the survey (see 
Table 2). Information related to survey 
administration and measures to evaluate 
data quality were collected from the arti-
cles. As well, external sources (e.g. arti-
cles or websites) cited in the articles were 
consulted for information regarding valid-
ity and reliability of child maltreatment 
measures; in some cases, these sources 
also provided insights into how maltreat-
ment was conceptualized for a survey, or 
clarified survey procedures. When infor-
mation in an article included in the review 
was inconsistent with that provided in an 
external source, the former took prece-
dence; if information in articles selected 
for review and pertaining to the same sur-
vey conflicted, the article more closely 
addressing the objectives of the study was 
used.

As a final step, to verify that the selected 
articles met the inclusion criteria and to 
ensure the accuracy of all extracted infor-
mation, the articles were assessed by two 
additional reviewers (C.W., S.A., or J.D.); 
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FIGURE 1 
Flow of information through the different phases of the review
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Total number of articles identified 
through database search 

4383

Total number of articles after 
duplicates removed 

3885

Total number of articles screened  
3885

Total number of articles assessed for 
eligibility by title and abstract 

220

Total number of articles meeting 
inclusion criteria 

73

Total number of surveys used in 
articles 

71

Total number of articles excluded by 
title and abstract 

3665

Total number of full-text articles 
excluded with reason documented  

147

Total number of articles identified 
from other sources  

31

any disagreements were discussed until 
consensus was reached.

Results

From the 3885 articles identified in the 
online search, 220 were screened in 
according to the abstract and title. Of 
these, 73 met the inclusion criteria, repre-
senting 71 surveys. Table 3 describes the 
characteristics of each sample, survey 
methodology, measures of child maltreat-
ment, reliability and validity, response 
rates and any steps taken to enhance the 
response rate, approaches and protocols 
designed to comfort or reduce the distress 
of participants, and types of child mal-
treatment. Schools were most often the 
place of data collection. Most data were 
collected via self-administered question-
naire, data were also provided by face-to-
face and telephone interviews independent 
of location. Eleven measures were used 

and often modified from the original itera-
tion. The Juvenile Victimisation Ques
tionnaire (JVQ) was used most often 
(eight times), followed by different ver-
sions of the Conflict Tactics Scale (CTS) 
(six times) and the International Society 
for the Prevention of Child Abuse and 
Neglect child abuse screening tool—Child 
(ICAST-CH) (four times). Thirty-seven arti-
cles did not provide any information on 
the specific measures used. In addition, 
few articles provided information regard-
ing the reliability and validity of measures 
used. Respondents’ response rates ranged 
from 40.4% to 99.9%. The majority of 
articles mentioned approaches taken to 
comfort respondents, although specific 
information on procedures to reduce dis-
tress was scarce.  

The most commonly mentioned proce-
dures in place for reducing or dealing 
with participant distress were as follows: 

(1)  providing respondents with informa-
tion and telephone numbers of appropri-
ate support services; (2) following up with 
respondents who disclosed threatening 
situations; (3)  giving focused, sensitivity 
training to interviewers; (4) alerting appro-
priate authorities when intervention was 
deemed necessary. Of course, disclosure 
to participants of the possibility of alerting 
authorities could negatively influence 
participation. 

Of the maltreatment types, sexual abuse 
was captured most frequently in the sur-
vey questions (see Table 3). The majority 
of maltreatment measures specified behav-
iours, rather than being self-defined; 
sexual abuse was stipulated with the most 
detail. Child maltreatment prevalence esti-
mates varied by measure and were not 
always reported. The heterogeneity of 
measures and variation in time periods 
covered precluded meaningful comparisons 
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TABLE 1  
Definition of child maltreatment

Types of  
maltreatment

Forms of child maltreatment Questions used to measure child maltreatment

Sexual abuse Kissing, caressing, fondling and  
oral sex

How many times has another person touched, grabbed, pinched or brushed against you in a sexual 
way (which you did not want)?22

Students were asked by their parents to touch the latter's sex organs, or if their own sex organs have 
been touched by their parents.23

Episodes of unwanted oral sex.4

Attempted rape and rape Attempts intercourse, completed intercourse and attempts at anal intercourse. 24

We define [rape]  as someone either  having sexual intercourse with you or penetrating your body 
with a finger or object when you did not want them to, either whether by threatening you, by using 
force or when you were so small that you didn’t know what was happening.25

Somebody tried to undress you in order to have sex with you, had vaginal intercourse  
[against your will].26

Exposure to pornography, 
masturbation, flashing

Did anyone show you pornographic material?27

Somebody exposed himself/herself indecently to you [against your will].26

Did anyone make you look at their private parts by using force or surprise, or by "flashing" you?12

Verbal sexual abuse How many times have you had unwanted sexual comments or jokes directed at you?22

Did anyone hurt your feelings by saying or writing something sexual about your body?12

Online victimization Did anyone on the Internet ever ask you sexual questions about (himself/herself/yourself) or try to 
get you to talk online about sex when you did not want to talk about those things?28

Nude photograph(s)/video(s) being uploaded on the Internet against your will.29

Commercial sex Have you ever experienced that the person/s you met [online] gave you money or a gift in order to 
have sex with you?26

To be engaged in transactional sex.30

Self-defined Have you ever been sexually abused?1

Physical abuse Corporal punishment/physical 
punishment

Your parents spank you on the bottom with their bare hands, hit you on the bottom with 
something like a belt, ruler, a tick, sweeper or some other hard object, slap you on the hand, arm or 
leg,  pinch you or shake/push you?31

Severe physical punishment resulting in bruises or other forms of injuries.32

Acts traditionally seen as forms of corporal punishment: hair pulling, whipping, smacking.33

Slapped/hit with hand or hard 
object, punched, beaten

Physical maltreatment and severe physical maltreatment like slapping, hitting  […] and  […] beating.34

Being beaten […] by a family member.35

Thrown, pushed, knocked down, 
shaken, kicked

Has any adult ever […] thrown something at you? (followed by question to specify the caregiver).36 

Being thrown across the room or against the wall,  car, floor or other hard surface by an adult in 
charge, so that [you] were hurt pretty badly.4

Burned, scalded, choked, head held 
under water, tied up

“Severe physical maltreatment such as […] burning.”34

Being grabbed around the neck or choked by an adult in charge.4

Your parents grab you around the neck and choke you, burn or scald you on purpose.31

Used weapon against Has any adult […]threatened you with a weapon, such as a knife, stick, a gun?36

Attacked or threatened with a  gun, knife, other weapon or other object?4

Self-defined Having experienced physical violence or having experienced severe physical violence.15

Emotional 
maltreatment 

Verbal abuse, belittling An adult made child scared or feel really bad by name calling, saying mean things.13

Did you get scared or feel really bad because grown-ups in your life called you names, said mean 
things to you?37

Terrorized, threatened Threatening to use a gun or knife.38

Your parents threaten to spank or hit you but did not actually do it.23

Inadequate nurturing/affection Not talking to the child.39

Did you get scared or feel really bad because grown-ups in your life […] say they didn't want you?37

Isolated/confinement Isolated, confined in a dark room.32

Continued on the following page
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of prevalence estimates. Summary esti-
mates for lifetime prevalence ranged from 
0.3% to 44.3% for sexual abuse, 4.2% to 
58.3% for physical abuse, 3.1% to 78.3% 
for emotional maltreatment, 0.9% to 38.3% 
for neglect, and 0.6% to 30.9% for expo-
sure to intimate partner violence.

Discussion

The findings of this systematic review 
reflect the extensive effort that has been 
made to measure child maltreatment at 
the population level and thus the per-
ceived importance of this problem across 
the world. The review identified a variety 
of strategies employed to enhance data 

accuracy and mitigate participants’ dis-
tress. Our findings were similar to those 
found in the review from 2000.17 However, 
both our findings and theirs demonstrate 
that information on child maltreatment 
can be collected, albeit the issue of incon-
sistent definitions remains. 

Identifying surveys and factors influencing 
prevalence estimates

Prevalence estimates of child maltreat-
ment varied widely among the studies 
examined. In assessing findings across 
surveys, it is important to consider factors 
intrinsic to self-reporting that can compro-
mise comparability.24 Barriers include 

self-blame, cognitive development and 
age, stigma, fear of retaliation by the per-
petrator, and failure to recognize behav-
iour as abusive.16 Regarding the latter, 
differing perceptions of what constitutes 
discipline versus abuse can contribute to 
inconsistencies in response.8 In some cul-
tures, the use of physical punishment is 
commonplace and even legally accepted,31,39 
while in others it is considered to be 
abuse.109 In some studies, behaviours 
related to sexual abuse were not assessed 
because the topic was deemed too cultur-
ally sensitive.50,60 

Variations in prevalence estimates of child 
maltreatment across studies might also be 

Types of  
maltreatment

Forms of child maltreatment Questions used to measure child maltreatment

Neglect Supervisory Having inadequate supervision and being required to do age-inappropriate chores.40

Physical When someone is neglected it means that the grown-up in their life did not take care of them the 
way they should […] [by] make[ing] sure they have a safe place to stay.37

Not receiving adequate food or clothing.40

Medical When someone is neglected it means that the grown-up in their life did not take care of them the 
way they should […] [by] taking them to the doctor when they are sick.37

Exposure to 
intimate partner 
violence 

Physical abuse The young person witnessed his/her parents physically abusing each other.41

Adolescent observed parents punched, hit or beat up one another, choked one another, hit one 
another with an object.

Emotional maltreatment Asked whether if they had ever […] witnessed severe arguments between their parents.2

Adolescent observed parents […] threatening one another with gun, knife or other weapon.4

TABLE 1 (continued)  
Definition of child maltreatment

TABLE 2 
Approaches to increase respondent's comfort and response rate

Definitions
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Assent: Participants who are legally too young to give informed consent, express willingness to participate in research, since they are old enough to 
understand the purpose of the research.

Consent: Voluntary agreement of an individual, or his or her authorized representative, who has legal capacity to give consent.

Active consent: Parent or legal guardian is required to sign and return a form if they approve their child's participation.

Passive consent: Parent or legal guardian is required to notify the school or researchers if they refuse to allow their child's participation in the 
research.

Confidentiality: Measures undertaken to protect secrecy after the data were collected. 

Privacy: Measures taken to ensure respondent privacy during data collection. 

Anonymity: No identifying information was collected.

Safe settings: The presence of reassuring figures such as teachers and nurses, and also environmental features to maximize the participant's comfort.

Voluntary: The choice of participating in the study was left to the participant.

Withdraw: Participants were notified they could terminate the survey at any time during data collection.

A
pp

ro
ac

he
s 

to
 

in
cr

ea
se

 
re

sp
on

se
 r

at
e Incentive: Material reward offered to participate in the study.

Time to complete questionnaire: Time needed to finish survey was recorded.

Call-backs: Participants unavailable at the time of data collection were contacted later and given a chance to participate. 
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attributable to differences in measures. 
For example, with the objective of encour-
aging disclosure of sexual abuse, some 
surveys stipulate specific behaviours,3 
while others use more generally-worded 
questions.101 Some measures of maltreat-
ment are dichotomous (yes-no), in con-
trast to others that ask for details on 
severity and frequency. 

Dissimilarities in conceptual scope can 
also influence prevalence estimates. For 
example, some but not all surveys explic-
itly include online victimization as a com-
ponent of sexual abuse. Finally, the 
particular vocabulary used to describe 
specific behaviours may also impact com-
parability. For example, the expression, 
“forced sex without consent,” might be 
interpreted more broadly than “rape,” and 
thus be more apt to elicit a positive 
response (and increase apparent preva-
lence). Neglect was measured in only a 
few surveys—perhaps reflecting the chal-
lenges inherent to capturing it in popula-
tion surveys. In some communities, 
relatively lower estimates of neglect were 
attributable to close social networks and 
living arrangements.65 Efforts to improve 
the collection of data on neglect in popu-
lation-based surveys and from young 
respondents are currently under way.110,111 

Quality of data

The majority of the articles examined pro-
vided no detailed information on the reli-
ability or validity of measures used within 
surveys. Statements such as “the reliabil-
ity of the scale has been well-docu-
mented,” or indicating that validity had 
been determined by the authors, were 
common but not fully informative. 
Unfortunately, only three articles reported 
validity.80,84,87 In terms of reliability, inter-
nal consistency assessed by Cronbach 
alpha was documented most often fol-
lowed by interrater reliability assessed as 
percentage agreement. 

Internal consistency may have limited use 
given that some maltreatment behaviours 
may not be related. For example, some 
forms of neglect may not relate to other 
forms of neglect nor with other types of 
child maltreatment. Due to these complex-
ities of internal consistency, this measure 
must be interpreted with caution.84,112 In 
general, surveying youth yields data that 
are only minimally affected by recall 
bias.113 Of course, validity may still be 

compromised by social desirability bias, 
due to the delicate nature of maltreatment 
questions. However, research revealed few 
difficulties arising from the sensitivity of 
the questions.24,53,61 The different develop-
mental stage of the reviewed measures 
may partially explain why few psychomet-
ric properties of child maltreatment mea-
sures were reported. Newer measures 
were often adjusted for cultural and lan-
guage adaptations; continued testing 
should lead to improvements in data 
accuracy. 

Data quality and response rate are also 
affected by technical aspects of data col-
lection and the setting in which it takes 
place. Most of the studies reviewed were 
based on surveys conducted within 
schools—where all students were respond-
ing to the same survey at the same time—
and thus obtained high response rates. 
However, willingness to participate was 
not universal among schools, for reasons 
unrelated to child maltreatment ques-
tions.33,53,57 Research suggests that among 
students, maximizing privacy and guaran-
teeing anonymity are effective in ensuring 
high response rates.45 The importance of 
privacy was also underscored in a study in 
which younger participants (age 10 years) 
found responding to a survey more upset-
ting in the presence of the caregiver than 
when they were alone.114 

The means by which consent for survey 
participation is obtained can also affect 
the response rate; the requirement for 
consent from parents may discourage par-
ticipation, especially among youth who 
have experienced child maltreatment.47,51,115 
Parental passive consent was used in mul-
tiple surveys to increase response rate and 
avoid sampling bias potentially related to 
active parental consent.65,80,106 In one 
study, researchers designed and used a 
modified consent procedure in case any of 
the participants were being maltreated by 
a primary caregiver.58

Ethical considerations

Eliciting information about experience 
with child maltreatment is a delicate mat-
ter; the manner in which questions are 
worded is an important consideration. 
Even a survey’s name can potentially 
evoke anxiety and may lead to unwilling-
ness to participate (e.g. stronger emotions 
may be triggered by reference to a survey 
on “child maltreatment” than to one on 
“child health”). Similarly, the language 

used in questions about experience with 
child maltreatment can affect the respon-
dent. Sensitivity to the potential for 
adverse reactions is critical, as is a clear 
statement assuring the anonymity and 
confidentiality of the survey. However, the 
review found that some researchers 
included a confidentiality breach proce-
dure in the consent form if a youth was in 
need of protection, which allowed auto-
matic referral of participants to appropri-
ate authorities.50,75,81 This strategy did not 
negatively affect response rate.75,81 

This review suggests that youth are gener-
ally comfortable in answering questions 
about their experience with child mal-
treatment.12,14,71,116 One study showed that 
4.6% of youth reported being upset when 
answering a child maltreatment survey, 
but of these, 95.3% said they would none-
theless participate in a similar survey.116 
Interestingly, from the 17.3% of partici-
pants who had reported experiences clas-
sified as high-risk, only 2% were referred 
for counselling services116. In addition, 
one article mentioned that sexual abuse 
questions were not answered by 11% of 
respondents, but did not offer adequate 
information to assess if non-responses 
were higher for sexual abuse questions 
than for others.2 However, several research-
ers concluded that the potential benefits 
from the information obtained from child 
maltreatment questions exceed the poten-
tial respondent distress.7,116,117 An earlier 
study in adolescents comparing stress pro-
duced by child maltreatment questions 
with that arising from questions about 
school marks found no differences.118 

Limitations

Several limitations affect this review. First, 
inconsistencies in child maltreatment 
measures across surveys—and sometimes 
even within different cycles of the same 
survey—made classification challenging. 
Second, some articles that otherwise met 
the criteria for inclusion in the review 
were excluded on the basis of insufficient 
methodological information. For instance, 
papers failing to identify the relationship 
of the perpetrator to the victim or to dis-
tinguish between exposure to family vio-
lence and community violence were not 
included. Third, prevalence estimates were 
not provided in a standardised way. Fourth, 
steps taken to increase the response rate 
could often not be distinguished from those 
taken to increase the comfort of the 
respondent, so they were considered in 
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combination. Fifth, measures had often 
been modified from their original version, 
and results of validity and reliability testing 
of the modified versions were not usually 
provided. Sixth, certain segments of the 
population were excluded either because 
they do not attend school or were absent 
the day of data collection. Seventh, the 
exclusion of articles in languages other 
than English limited the international 
scope of the review. Eighth, only peer-
reviewed articles have been included in the 
review, which may introduce publication 
bias. Finally, limiting the review to the arti-
cles without examining the underlying sur-
veys likely resulted in the exclusion of 
some relevant information. 

Implications

This review shows that child maltreatment 
is a common concern across a range of 
societies and cultures although Canadian 
national data were missing. As evidenced 
by the large number of self-report surveys 
and studies asking youth about their level 
of comfort, data on child maltreatment can 
be collected responsibly and ethically from 
youth in a way that protects their health 
and well-being.14,116 Surveillance and 
research on child maltreatment would ben-
efit greatly from the routine inclusion of 
questions on the subject in population-
based self-report health surveys. Hovdestad 
and Tonmyr119 stressed the importance of 
setting the stage for inclusion of child mal-
treatment questions in surveys by a)  pre-
paring for early resistance, b)  building a 
broad base of support, c)  having knowl-
edge of the current literature (including 
issues addressed in this article), and 
d) being willing to compromise and show-
ing determination. Data collected on a reg-
ular basis would provide the opportunity 
for enhancing our understanding of the 
burden and the factors that are correlated 
with child maltreatment.120 Schools could 
be an excellent venue for data collection 
due to high participation in these surveys 
and high enrolment among youth. After 
required discussions and agreements with 
the appropriate school authorities, it is 
easy to have procedures in place to obtain 
youth consent to participate and parents/
caregivers passive consent. To maximize 
the quality of the data, measures used in 
collection should undergo reliability and 
validity testing, and all aspects of the survey 
methodology should be sound. Behaviour-
based questions with response options 
capturing severity and frequency are also 
recommended. 

Protocols to address potential participant 
distress should be established, and inter-
viewers should be trained to conduct 
research sensitively and appropriately. 
Effective means of evaluating participant 
distress should be refined and applied, and 
the results of such evaluations should 
inform questionnaire design and language. 
Surveys should be conducted according to 
a strict code of ethics, the overarching 
goals of which should be the protection of 
privacy and confidentiality, and respect for 
respondents.
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Highlights

•	 Data from First Nations and Métis 
participants aged 18 and older in 
the CANRISK studies were analyzed; 
69% of participants were under 
40 years old, and 15% had either 
prediabetes or diabetes.

•	 Though the standard CANRISK 
score cut-off point of 33 points 
achieved expected accuracy in this 
First Nations and Métis sample 
aged 40 or over, a lower cut-off 
point of 21 was shown to be more 
sensitive for individuals under 40.

•	 Alternative ethnicity-specific BMI/
WC cut-off points did not improve 
the predictive ability of a logistic 
regression model using the CANRISK 
variables.

Over the past century, the Canadian 
Aboriginal population has been affected 
by westernized nutritional and lifestyle 
changes.3 Traditional foods (game, fish, 
seafood, edible wild plants) which are 
high in animal protein and low in fat4 
have been replaced by store-bought foods, 
which are higher in refined carbohydrates 
and fat with less protective fiber; all of 
which have been implicated as major fac-
tors in increased diabetes rates in First 
Nations.5 Moreover, procurement of store-
bought foods reduces physical activity, as 
it results in less fishing, hunting, trapping 
and growing of foods.4,6 

These are all in addition to environmental 
factors which include less access to 

Abstract  

Introduction: First Nations/Métis populations develop diabetes earlier and at higher 
rates than other Canadians. The Canadian diabetes risk questionnaire (CANRISK) was 
developed as a diabetes screening tool for Canadians aged 40 years or over. The primary 
aim of this paper is to assess the effectiveness of the existing CANRISK tool and risk 
scores in detecting dysglycemia in First Nations/Métis participants, including among 
those under the age of 40. A secondary aim was to determine whether alternative waist 
circumference (WC) and body mass index (BMI) cut-off points improved the predictive 
ability of logistic regression models using CANRISK variables to predict dysglycemia. 

Methods: Information from a self-administered CANRISK questionnaire, anthropomet-
ric measurements, and results of a standard oral glucose tolerance test (OGTT) were 
collected from First Nations and Métis participants (n = 1479). Sensitivity and specific-
ity of CANRISK scores using published risk score cut-off points were calculated. Logistic 
regression was conducted with alternative ethnicity-specific BMI and WC cut-off points 
to predict dysglycemia using CANRISK variables. 

Results: Compared with OGTT results, using a CANRISK score cut-off point of 33, the 
sensitivity and specificity of CANRISK was 68% and 63% among individuals aged 40 or 
over; it was 27% and 87%, respectively among those under 40. Using a lower cut-off 
point of 21, the sensitivity for individuals under 40 improved to 77% with a specificity 
of 44%. Though specificity at this threshold was low, the higher level of sensitivity 
reflects the importance of the identification of high risk individuals in this population. 
Despite altered cut-off points of BMI and WC, logistic regression models demonstrated 
similar predictive ability.

Conclusion: CANRISK functioned well as a preliminary step for diabetes screening in a 
broad age range of First Nations and Métis in Canada, with an adjusted CANRISK cut-
off point for individuals under 40, and with no incremental improvement from using 
alternative BMI/WC cut-off points. 

Keywords: CANRISK, Type 2 Diabetes, First Nations and Métis, screening, sensitivity, 
specificity 

Introduction

From the 2011 National Household Survey, 
4.3% of the Canadian population identi-
fied themselves as Aboriginal (First 
Nations, Inuit, or Métis), with 28% aged 

14 years or under and 18.2% aged 15 to 
24 years1. Studies have demonstrated that 
the Canadian Aboriginal population is at a 
higher risk for developing diabetes due to 
many factors including lifestyle, environ-
mental and genetic.2 

http://twitter.com/share?text=%23HPCDP Journal – Effectiveness of the %23CANRISK tool in the identification of dysglycemia in %23FirstNations and %23Métis in Canada&hashtags=PHAC&url=https://doi.org/10.24095/hpcdp.38.2.02
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healthcare7 and healthy food8 in many 
First Nations communities that may con-
tribute to the development of diabetes and 
its complications, in addition to a delay in 
diagnosis and preventative treatment.2 
Researchers have suggested that some 
Indigenous peoples may have genes that 
promote caloric conservation during times 
of food shortage.9 Particular polymor-
phisms linking obesity and diabetes in 
small groups of First Nations people have 
been found to support this hypothesis.10-12

The cumulative effects of these factors 
have resulted in an increased prevalence 
of diabetes in a variety of First Nations 
and Métis communities, with an average 
age standardized prevalence of 21% in 
individuals 25 years or older in 2012.13 
Diabetes is also becoming more prevalent 
among younger individuals in First 
Nations populations compared to the gen-
eral Canadian population.2,14 Higher com-
plication rates among First Nations, 
particularly nephropathy and neuropathy, 
are also exacerbated by the earlier onset 
of diabetes compared to other Canadians.15,16 
These factors highlight the importance of 
developing a low-cost and simple screen-
ing tool for dysglycemia to address First 
Nation and Métis populations who are at 
high risk for type 2 diabetes at an earlier 
age.17 

In Canada, a Canadian Diabetes Risk 
Questionnaire (CANRISK) was developed 
from a similar tool developed in Finland 
(FINDRISC).17 To take into account Canada’s 
multi-ethnic population and other corre-
lates of diabetes, CANRISK included ques-
tions about parental ethnicity, education, 
sex and large birth-weight babies (macro-
somia). The published CANRISK tool 
presents three risk groups: low risk (scores 
lower than 21), moderate risk (scores 21 to 
32), and high risk (scores 33 and higher). 
CANRISK was developed and validated in 
a study of 6223 Canadians, the majority of 
whom were 40 years or older, and 12% of 
whom were Aboriginal people based on 
the mother’s ethnicity.17 

While Aboriginal people were overrepre-
sented in this initial sample, the effective-
ness of CANRISK in identifying dysglycemia 
(prediabetes and diabetes) has not been 
ascertained specifically for the First 
Nations and Métis population. Further
more, data from several studies indicate 
that body mass index (BMI) and waist cir-
cumference (WC) are important predictors 

of diabetes15,18,19, and First Nations and 
Métis people in Canada have high rates of 
obesity15 and similar distributions of 
serum glucose at significantly lower body 
mass index (BMI) values compared with 
Europeans.20 A similar serum glucose level 
is associated with a BMI level of 30 kg/m2 

for a European and as low as 21.8 kg/m2 
for a First Nations person.20 Since CANRISK 
was developed using the World Health 
Organization (WHO) standard cut-off 
points for WC and BMI, it is prudent to 
examine whether lower BMI and/or WC 
cut-off points may provide a more accu-
rate risk assessment specific to First 
Nations and Métis. Interestingly, the 
Australian diabetes risk assessment tool 
(AUSDRISK) includes alternative WC cut-
offs points validated for the Australian 
Aboriginal population.21 Additionally, alter
native BMI cut-offs recommended by the 
WHO for Asians were found to have bet-
ter accuracy in identifying obesity within 
this population.22,23 

Primary and secondary aims

The primary aim of this paper was to 
assess the effectiveness of the current 
CANRISK tool and cut-off points in detect-
ing dysglycemia in both older (40 years 
and older) and younger (under 40 years 
old) First Nations and Métis participants. 
A secondary aim was to compare the pre-
dictive ability of logistic models using 
CANRISK variables, with alternative WC 
and BMI cut-off points, for assessing the 
odds of dysglycemia in a First Nations and 
Métis sample.

Methods

As part of the validation of CANRISK, the 
Public Health Agency of Canada (PHAC) 
collected data from a large sample of 
Canadians across Canada over two phases 
of data collection. The current study com-
prises a sub-sample from this data set, 
pooled over both phases of data collec-
tion, by specifically including only First 
Nations and Métis participants (n = 1469). 

In Phase 1 (2007 to 2011) and Phase 2 (2013 
to 2014) of the CANRISK study, residents 
aged 18 and over, from seven provinces 
(British Columbia, Saskatchewan, Manitoba, 
Ontario, New Brunswick, Nova Scotia and 
Prince Edward Island) and two territories 
(Yukon and Nunavut) in Canada, of 
unknown diabetes status, were invited to 
participate in a dysglycemia risk assess-
ment study. In Phase 1, most participants 

were over 40 years and recruited during 
their visits at community health centres, 
although some were recruited via mailouts 
from community health centres and 
regional health authorities.17 Phase 2 of 
recruitment was specifically aimed at 
younger participants aged 20 to 39 among 
some high-risk ethnic populations includ-
ing First Nations and Métis. In Phase 2, 
radio announcements, social media, post-
ers, brochures and pamphlets were added 
to advertise participant recruitment. Local 
public health nurses could be contacted 
for recruitment questions. Those who 
already had a diagnosis of diabetes or 
were pregnant, or were unable to com-
plete the CANRISK questionnaire in 
English or French were excluded. Partic
ipants in Phase 2 received a $50 food 
voucher for local grocery stores as com-
pensation in Nunavut, Yukon, and 
Saskatoon data collection sites, and $50 
cash compensation at the Vancouver site.

In order to ensure participants of First 
Nations and Métis heritage, data were col-
lected in several communities with a high 
proportion of First Nations and Métis resi-
dents in conjunction with local health 
authorities. The highest numbers of First 
Nations and Métis participants were 
recruited through collaboration with the 
Yukon Department of Health and Social 
Services and the Saskatoon Health Region. 
In accordance with the Tri-Council require
ments of conducting research in Aboriginal 
communities, ethics approvals were granted 
by the Health Canada/PHAC Research 
Ethics Board and by each local research 
ethics office or board. The First Nations 
and Métis subgroup of the CANRISK study 
population was used for this analysis. 
Participants who identified one or more 
parents of First Nations or Métis origin 
were retained in the analysis. In Phase 1, 
the data collection grouped those of First 
Nations, Métis and Inuit heritage into a 
single variable of Aboriginal heritage, 
which we were unable to separate. We 
ascribed First Nations and Métis ethnicity 
to all participants from Phase 1 who were 
recruited from the Saskatoon site and who 
self-identified as having Aboriginal heri-
tage. As less than 1% of the Aboriginal 
population identifies as Inuit in Saskatoon24, 
we are confident that the number of Inuit 
participants that misclassified as First 
Nations and Métis is minimal.

Risk assessment and data gathering 
procedures 

There were two different data gathering 
procedures, depending on the data collection 
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phase (first or second). During the first 
phase, data gathering began at the time of 
recruitment with informed consent and 
instructions to arrive at the data collection 
site on a different day in a fasting state. 
Once at the data collection site, CANRISK 
was self-administered, and anthropomet-
ric measurements and two venous blood 
samples were collected on-site to deter-
mine glycemic status (see details below, 
the oral glucose tolerance test or OGTT); 
both of which were performed by nurses 
or health professionals. During the second 
data collection phase, however, informed 
consent was collected, as well as CANRISK 
scores and anthropometric measurements, 
all during the initial visit. Participants 
were then instructed to arrive at the blood 
collection site on a different day in a fast-
ing state in order to collect the same two 
venous blood samples (to determine gly-
cemic status by OGTT). Anthropometric 
measurements were taken in a standard-
ized way after all project staff had received 
training. Participants were weighed using 
a digital standing scale without shoes and 
dressed in indoor clothing. A standardized 
tape measure attached to the wall was uti-
lized for height and the minimum circum-
ference between the umbilicus and xiphoid 
provided the WC measurements. 

The CANRISK tool collected information 
on sex, age, mother and father’s ethnicity, 
self-reported physical activity (such as 
brisk walking for at least 30 minutes each 
day), self-reported daily fruit and vegeta-
ble consumption, history of high blood 
pressure, history of high blood glucose, 
family history of diabetes, and educa-
tion.17 The full CANRISK tool can be 
found here: http://healthycanadians.gc.ca 
/en/canrisk?utm_source=VanityURL 
&utm_medium=URL&utm_campaign 
=publichealth.gc.ca/canrisk. Individual 
CANRISK scores were generated for each 
participant according to the publicly avail-
able CANRISK tool.25 Since the CANRISK 
tool was intended for participants over the 
age of 40, the reference group (zero 
points) for age was 40 to 44 years. As 
such, the participants in the present study 
under the age of 40 were also assigned 
zero points for age-related risk.

Participants’ glycemic status was deter-
mined using a standard oral glucose toler-
ance test (OGTT) procedure, which includes 
fasting plasma glucose (FPG) and a 
plasma glucose 2 hours after a 75-g glu-
cose challenge (2hPG), as recommended 
by the WHO and Canadian Diabetes 

Association (CDA) 2013 guidelines.26,27 An 
individual was classified as having pre-
diabetes if they had a FPG level of 6.1 to 
< 7.0 mmol/L, and/or a 2hPG of 7.8 to 
11.0 mmol/L. An individual was classified 
as having diabetes if they had a FPG level 
of 7.0 mmol/L or higher, and/or a 2hPG of 
higher than 11.0 mmol/L. Dysglycemia, a 
positive OGTT, referred to an individual 
having a FPG level ≥ 6.1mmol/L and/or a 
2hPG of ≥ 7.8 mmol/L. 

Data analysis

Descriptive analyses were conducted in 
order to describe participant characteris-
tics. Glycemic status according to their 
OGTT results was also described. Logistic 
regression with all covariates from CANRISK 
was performed using SAS 9.3, with pres-
ence or absence of dysglycemia as the 
outcome variable. Reference categories 
were based on the previously validated 
CANRISK model which best represented 
good health.27 Four logistic regression 
models were conducted using CANRISK 
standard and alternative 28-30 WC and BMI 
cut-off points as described below. Models 
were then compared for model fit using a 
Receiver Operator Characteristic (ROC) 
Curve measuring the area under the curve 
(AUC) and the Hosmer Lemeshow Goodness 
of Fit test.31

In the CANRISK tool, standard BMI cut-off 
points were < 25 kg/m2 (underweight and 
normal weight; reference), 25 to 29.9 kg/m2 
(overweight), 30 to 34.9 kg/m2 (obesity 
class 1) and 35+ kg/m2 (obesity classes 2 
and 3)17; standard WC cut-off points were 
small (male < 94 cm and female < 80 cm; 
reference), medium (male 94 to 102 cm 
and female 80 to 88 cm) and large (male 
> 102 cm and female > 88 cm).17 The alter
native Aboriginal cut-off points for BMI 
from AUSDRISK17 were: < 23 kg/m2 (under-
weight and normal weight; reference), 23 to 
< 27.5 kg/m2 (overweight) and 27.5 kg/m2 
or higher (obese). Alternative WC cut-off 
points recommended for Asians by the 
WHO22,23 were: small (male < 90 cm, female 
< 80 cm; reference), medium (male 90 to 
100  cm, female 80 to 90 cm) and large 
(male > 100 cm, female > 90 cm).

The sensitivity, specificity, positive predic-
tive value and accuracy rates were deter-
mined using the original CANRISK score 
risk categories (“Slightly Elevated Risk” 
cut-off point ≥ 21, and “High Risk” cut-off 
point ≥  33)24 for the whole sample, for 
those under 40 years, and those 40 years 

or older. Sensitivity was defined as the 
proportion of people who had a positive 
CANRISK score among those with a posi-
tive OGTT result. Specificity was the pro-
portion of people who had a negative 
CANRISK score among those with a nega-
tive OGTT result. The positive predictive 
value (PPV) was defined as the probabil-
ity that subjects with a positive CANRISK 
result truly had dysglycemia as deter-
mined by a positive OGTT. The negative 
predictive value (NPV) was the probabil-
ity that subjects with a negative CANRISK 
result truly did not have dysglycemia as 
determined by a negative OGTT result. 
Both positive and negative predictive val-
ues are affected by the underlying preva-
lence of the condition, while sensitivity 
and specificity scores are independent of 
prevalence. The accuracy rate was the 
number of confirmed positive CANRISK 
scores and the number of confirmed nega-
tive CANRISK scores out of the total num-
ber of participants. These measurements 
were calculated to identify if the current 
CANRISK cut-off points could be used in a 
primarily younger First Nations and Métis 
population. 

Results

A total of 1479 First Nations and Métis 
individuals participated in the CANRISK 
study; 834 individuals from phase 1 and 
645 from phase 2. The study sample was 
57% female, and 69% were aged 18 to 39 
years (see Table 1). Less than 10% had 
obtained a college or university degree, 
and 46% had some high school education 
or less. Using CANRISK BMI and alterna-
tive cut-off points, 73% and 80% were 
considered overweight or obese, respec-
tively. Likewise, 68% and 69% were in 
the highest CANRISK WC and alternative 
cut-off point category, respectively. Fifteen 
percent of participants had pre-diabetes or 
diabetes according to standard cut-off 
points applied to their OGTT results (see 
Table 2). 

Table 3 provides the odds ratios from four 
adjusted logistic regression models using 
CANRISK variables. The sample size for 
the logistic regression models was reduced 
from 1479 to 1373, as 7% of the sample 
had a missing value on at least one of the 
variables. Model A used the CANRISK 
standard BMI and WC cut-off points. 
Model B used original BMI but alternative 
WC cut-off points based on the alternative 
Aboriginal cut-off points used in the 
AUSDRISK.28 Model C used original WC 

http://healthycanadians.gc.ca
/en/canrisk?utm_source=VanityURL
&utm_medium=URL&utm_campaign
=publichealth.gc.ca/canrisk
http://healthycanadians.gc.ca
/en/canrisk?utm_source=VanityURL
&utm_medium=URL&utm_campaign
=publichealth.gc.ca/canrisk
http://healthycanadians.gc.ca
/en/canrisk?utm_source=VanityURL
&utm_medium=URL&utm_campaign
=publichealth.gc.ca/canrisk
http://healthycanadians.gc.ca
/en/canrisk?utm_source=VanityURL
&utm_medium=URL&utm_campaign
=publichealth.gc.ca/canrisk
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TABLE 1 
Study sample characteristics

Characteristics Sample Proportion (%) Missing

Sex

Female 847 57.3
0

Male 632 42.7

Age

18–29 536 36.2

0

30–39 479 32.4

40–44 140 9.5

45–54 206 13.9

55–64 88 6.0

65+ 30 2.0

BMI (kg/m2) – CANRISK cut-off points

Normal/Underweight (< 25) 400 27.1

0
Overweight (25–29.9) 474 32.1

Obese, non-morbid (30–34.9) 350 23.7

Obese, morbid (≥ 35) 255 17.2

BMI (kg/m2) – Alternative cut-off points

Normal/Underweight (< 23) 300 20.3

0Overweight (23 to < 27.5) 357 24.1

Obese (≥ 27.5) 822 55.6

WC – CANRISK cut-off points

Male < 94, Female < 80 263 18.0

16Male 94–102, Female 80–88 209 14.3

Male > 102, Female > 88 991 67.7

WC – Alternative cut-off points

Male < 90, Female < 80 195 13.3

16Male 90–100, Female 80–90 261 17.8

Male > 100, Female > 90 1007 68.8

Daily brisk physical activity

Yes 1061 71.9
4

No 414 28.1

Daily consumption of fruit/vegetable

Yes 778 52.6
1

No 700 47.4

High blood pressure 

Yes 252 17.1
4

No 1223 82.9

High blood sugar

Yes 172 88.3
5

No 1302 11.7

but alternative BMI cut-off points based 
on WHO recommendations for Asians.29,30 
Finally, Model D used both alternative WC 
and BMI cut-off points. All four logistic 
regression models passed the Hosmer-
Lomeshow goodness of fit test with p val-
ues ranging from 0.35 to 0.75 (see Table 
3). Each model also showed good predic-
tive ability for dysglycemia, with similar 
AUCs of approximately 0.75. In other 
words, using alternative BMI and/or WC 
cut-off points did not improve the predic-
tive ability of the model as the AUC was 
no different than the Model with original 
BMI and WC cut-off points.

Predictive ability statistics of CANRISK by 
age group, including sensitivity and speci-
ficity are presented in Table 4. Using the 
“high risk” cut-off point of 33, the sensi-
tivity and specificity were 68% and 63% 
in those aged 40 or over; and in those 
aged under 40, it was 27% and 87%, 
respectively. However, when using the 
“slightly elevated risk” CANRISK cut-off 
point of 21, the sensitivity was improved 
to 77%, and the specificity was reduced to 
44%, in those aged below 40 years. 

For those 40 and older, the PPV was 38% 
and the NPV was 86% at the original cut-
off point of 33. For those under 40, the 
PPV was 18% and the NPV was 92% with 
an overall accuracy of 81% at the original 
CANRISK cut-off point of 33, whereas the 
PPV was 13% and NPV 95% with an 
overall accuracy of 47% using the alterna-
tive, more sensitive, CANRISK cut-off 
point of 21.

Discussion

In order to determine if ethnicity-specific 
cut-off points for BMI and WC model 
would better predict dysglycemia risk 
among First Nations and Métis Canadians, 
three logistic regression models using 
alternative BMI and/or WC cut-off points, 
in addition to a model using the original 
CANRISK cut-off points, were performed. 
However, contrary to what was hypothe-
sized, alternative BMI and/or WC cut-off 
points did not improve model fit. Though 
each model had good predictive ability 
(75%), the alternative models did not 
more accurately predict dysglycemia risk 
beyond what was found in the original 
model. Our results suggest that current 
BMI and WC cut-off points used in the 
CANRISK tool are appropriate for use in a 
Canadian First Nations and Métis 
population. 

Continued on the following page
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Among participants aged 40 years and 
over, using the CANRISK score of 33 as a 
cut-off point for high risk of dysglycemia, 
we found similar sensitivity and specific-
ity to that reported in the original 
CANRISK validation paper:17 sensitivity of 
68% versus 66%; specificity of 63% ver-
sus 70%, respectively. Using the same 

threshold scores for younger adults yielded 
lower sensitivity (27%) and higher speci-
ficity (87%). However, using a lower 
CANRISK score threshold of 21 points for 
younger adults, a sensitivity of 77% and 
specificity of 44% was achieved. In other 
words, in order to achieve comparable 
predictive ability, a lower CANRISK score 

threshold of 21 points is needed for First 
Nation and Métis Canadians adults below 
the age of 40 years. 

The need for a lower score threshold for 
younger participants is logical. Age is a 
key unmodifiable variable in the CANRISK 
score with 0 points attributed to ages 40 
to 44 years up to 15 points attributed to 
those 65 to 74 years old, out of the highest 
possible score of 93 points. The maximum 
CANRISK score is therefore lower for par-
ticipants under 44 years of age than for 
participants over 44 years of age. To com-
pensate, in practice, this would mean 
using a threshold of 21 points for younger 
First Nations and Métis people (age 18 to 
39) and 33 points for participants 40 and 
older. This does, however, have implica-
tions for the positive predictive value 
(PPV) of the test and its accuracy. For 
those under 40, given the relatively low 
prevalence of dysglycemia at younger 
ages, the PPV is only 13% at a cut-off of 
33 and 18% at a cut-off of 21, whereas for 
those 40 and over, the PPV is 29% and 
38%, at cut-offs of 33 and 21 points, 
respectively. The higher PPV at both cut-
offs among the older age group reflects 
the higher underlying prevalence of dys-
glycemia with increasing age. For those 
under the age of 40, while accuracy was 
reduced from 81%, at the 33-point cut-off, 
to 47%, at the 21-point cut-off, the sensi-
tivity was sufficiently increased to a more 
ideal level, compensating for the decrease 
in accuracy. The increase in sensitivity 
ensures that potentially affected young 
individuals do move on to clinical diabe-
tes testing, which is more important than 
having the highest accuracy. Using cut-off 
points that balance sensitivity and speci-
ficity in both age groups ensures that 
potentially affected individuals from either 
age group do move on to clinical diabetes 
testing, while reducing the need for 
expensive and cumbersome screening of 
low-risk participants.

Strengths and limitations

In this paper we investigated the effective-
ness of the CANRISK tool in screening for 
dysglycemia risk in a relatively large sam-
ple size of First Nations and Métis people 
from across Canada. We also investigated 
whether alternative BMI and WC cut-off 
points improved the predictive ability of the 
CANRISK model for dysglycemia in this 
population. To our knowledge, this is the 
first paper to examine the impact of using 
alternative BMI and WC categorizations in 

Characteristics Sample Proportion (%) Missing

Number of primary relatives with diabetes

0 685 49.1

85

1 424 30.4

2 217 15.6

3 63 4.5

4 5 0.4

Positive family history of diabetes

No relatives with DM 282 19.1

0
Secondary relative has DM (sibling or other) 448 30.3

Primary relative has DM (mother, father, or child) 620 41.9

No confirmed cases, but suspected casesa 129 8.7

Education

Some high school or less 686 46.4

0
High school diploma 279 18.9

Some college or university 371 25.1

College or university degree 143 9.7

History of macrosomia (% of female) 228 26.9 0

Abbreviations: BMI, body mass index; DM, diabetes mellitus; m, metre; WC, waist circumference.
Note: Total N = 1479.
a No relatives marked as yes, but some relatives marked as “unsure.”

TABLE 1 (continued) 
Study sample characteristics

TABLE 2 
Blood test results for prediabetes and diabetes

Proportion (%) Sample

Prediabetes

A) FPG only (6.1 to < 7.0 mmol/L) 2.7 40

B) 2hPG only (7.8–11.0 mmol/L) 5.3 78

C) Both FPG and 2hPG 1.6 24

D) Total prediabetes (A+B+C) 9.6 142

Diabetes 

E) FPG only (≥ 7.0 mmol/L) 1.7 25

F) 2hPG only (> 11.0 mmol/L) 1.4 21

G) Both FPG and 2hPG 2.0 30

H) Total diabetes (E+F+G) 5.1 76

Total prediabetes and diabetes 14.7 218

Abbreviations: 2hPG, plasma glucose after 2-hour glucose challenge; FPG, fasting plasma glucose. 
Note: Total N = 1479. 
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TABLE 3 
Logistic regression model comparison predicting dysglycemia status

Variable
Model A  

with CANRISK cut-off points

Model B  
with alternative WC  

cut-off points

Model C 
with alternative BMI  

cut-off points

Model D 
with alternative WC and BMI 

  OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age (years)

18–29 0.44 0.25 0.77 0.43 0.24 0.77 0.46 0.26 0.81 0.45 0.25 0.80

30–39 0.61 0.36 1.05 0.61 0.35 1.04 0.62 0.36 1.06 0.61 0.36 1.05

40–44 Ref   Ref   Ref   Ref  

45–54 1.18 0.66 2.12 1.16 0.65 2.08 1.14 0.64 2.04 1.12 0.62 2.00

55–64 2.24 1.15 4.36 2.21 1.13 4.32 2.16 1.11 4.20 2.12 1.09 4.13

65+ 3.28 1.24 8.71 3.31 1.24 8.83 2.91 1.10 7.67 2.92 1.10 7.77

BMI (kg/m2) – CANRISK cut-off points

Normal/
underweight 
(< 25)

Ref   Ref              

Overweight 
(25–29.9)

1.21 0.69 2.12 1.12 0.62 2.01            

Obese, 
non-morbid 
(30–34.9)

1.57 0.84 2.94 1.38 0.73 2.63            

Obese, morbid 
(≥ 35)

3.08 1.64 5.79 2.71 1.42 5.16            

BMI (kg/m2) – Alternative cut-off points

Normal/
underweight 
(< 23)

            Ref   Ref  

Overweight  
(23 to < 27.5)

            1.07 0.57 2.00 1.01 0.52 1.95

Obese (≥ 27.5)             1.78 0.94 3.36 1.54 0.78 3.04

WC – CANRISK cut-off points

Male < 94, 
Female < 80

Ref         Ref        

Male 94–102, 
Female 80–88

0.94 0.46 1.92       0.91 0.45 1.87      

Male > 102, 
Female > 88

1.34 0.68 2.63       1.42 0.72 2.80      

WC – Alternative cut-off points

Male < 90, 
Female < 80

      Ref         Ref  

Male 90–100, 
Female 80–90

      0.66 0.31 1.40       0.65 0.31 1.40

Male > 100, 
Female > 90

      1.36 0.66 2.83       1.46 0.68 3.10

Daily brisk physical activity

Yes Ref   Ref   Ref   Ref  

No 1.50 1.06 2.14 1.51 1.06 2.15 1.56 1.10 2.21 1.56 1.10 2.21

Daily consumption of fruit/vegetable

Yes Ref   Ref   Ref   Ref  

No 1.06 0.76 1.47 1.05 0.76 1.45 1.04 0.75 1.44 1.03 0.75 1.43

Continued on the following page
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the Canadian First Nations and Métis pop-
ulation in predicting dysglycemia risk. 

Additionally, this study supports the use 
of the CANRISK tool among young adults 
of First Nations and Métis in Canada to 
identify dysglycemia risk, provided that a 
lower CANRISK score threshold of 
21  points is used. Though specificity at 
this threshold was low, the improved sen-
sitivity is a sensible compromise when 
implementing CANRISK among those 
aged under 40 years as it is more impor-
tant to identify high-risk individuals in 

this population. This is important as dia-
betes rates are high in the First Nations 
and Métis population with a greater inci-
dence rate among younger individuals.2,10 
Using the CANRISK tool will facilitate dia-
betes screening among young First 
Nations and Métis people, providing ini-
tial convenient screening without having 
to offer expensive clinical screening to 
young low-risk First Nations and Métis 
individuals. Until future research can 
determine the optimal model for young 
First Nations and Métis individuals, our 
results show acceptable predictive ability 

for this population using the “Slightly 
Elevated Risk” original CANRISK cut-off 
point. In the future, it may also be useful 
to create separate risk algorithms for men 
and women.

Considering this study relied on a conve-
nience sample of English or French speak-
ing volunteers who self-identified as either 
First Nations or Métis by their parents’ 
ethnic background, it was not possible to 
fully investigate dysglycemia risk in a 
fully representative sample of the general 
First Nations and Métis population in 

Variable
Model A  

with CANRISK cut-off points

Model B  
with alternative WC  

cut-off points

Model C 
with alternative BMI  

cut-off points

Model D 
with alternative WC and BMI 

  OR 95% CI OR 95% CI OR 95% CI OR 95% CI

High blood pressure 

Yes 1.13 0.76 1.68 1.10 0.74 1.64 1.18 0.79 1.75 1.15 0.77 1.70

No Ref   Ref   Ref   Ref  

High blood sugar

Yes 2.73 1.78 4.21 2.75 1.79 4.23 2.72 1.78 4.18 2.75 1.79 4.22

No Ref   Ref   Ref   Ref  

Positive family history of diabetes 

None Ref   Ref   Ref   Ref  

Primary 
relative

1.26 1.06 1.51 1.26 1.06 1.50 1.28 1.07 1.52 1.27 1.07 1.51

Gender

Female Ref   Ref   Ref   Ref  

Male 1.77 1.21 2.59 1.79 1.24 2.60 1.69 1.16 2.47 1.71 1.18 2.48

Education

Some high 
school or less

1.18 0.81 1.72 1.17 0.81 1.71 1.19 0.82 1.73 1.18 0.81 1.71

High school 
diploma

1.27 0.80 2.02 1.28 0.80 2.04 1.30 0.82 2.06 1.31 0.82 2.07

Some/graduated 
college or 
university

Ref   Ref   Ref   Ref  

History of macrosomia 

No/NA Ref   Ref   Ref   Ref  

Yes 0.93 0.57 1.51 0.92 0.57 1.50 0.92 0.57 1.49 0.92 0.57 1.48

AUC 0.7412 0.7448 0.7296 0.7332

Hosmer 
Lemeshow 
goodness of fit

p = 0.6602 (DF = 8) p = 0.6148 (DF = 8) p = 0.3453 (DF = 8) p = 0.7490 (DF = 8)

Abbreviations: AUC, area under the curve; BMI, body mass index; CI, confidence interval; DF, degrees of freedom; kg, kilogram; m, metre; NA, not available; OR, odds 
ratio; Ref, reference group; WC, waist circumference.

Note: Total N = 1373.

TABLE 3 (continued) 
Logistic regression model comparison predicting dysglycemia status
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TABLE 4 
Predictive ability of CANRISK by age group

Age group All ages Under 40 years 40 years or over 

n 1479 1015 464

Minimum CANRISK Score 3.0 3.0 3.0

Maximum CANRISK Score 65.0 56.0 65.0

Median CANRISK Score 25.0 22.0 31.0

Mean CANRISK Score 25.7 23.1 31.3

CANRISK (%) – Using a cut-off point of 33 (high risk as specified in original CANRISK instructions)

Sensitivity 49.1 26.7 68.4

Specificity 80.2 86.8 62.8

Positive predictive value 30.0 18.2 38.3

Negative predictive value 90.1 91.5 85.5

Accuracy 75.6 80.8 64.2

CANRISK (%) – Using a cut-off point of 21 (slightly elevated risk as specified in original  
CANRISK instructions)

Sensitivity 86.2 77.2 94.0

Specificity 37.7 43.8 21.6

Positive predictive value 19.3 13.2 28.8

Negative predictive value 94.1 94.6 91.5

Accuracy 44.8 47.1 39.9

Canada. It is possible that our two sepa-
rate recruitment strategies resulted in 
some group differences in the participat-
ing individuals between Phases 1 and 2. 
In addition, the fact that those with a pre-
existing diabetes diagnosis were excluded 
from the current analysis makes it impos-
sible to compare rates of diabetes and its 
risk factors between the current study and 
the general First Nations and Métis 
population. 

Conclusion

The CANRISK tool functions well in a 
sample of Canadian First Nations and 
Métis as the primary step of diabetes 
screening for not only those aged 40 years 
or over but also for those under 40, with 
an adjustment of CANRISK score cut-off 
point. Our study found that alternative 
First Nations and Métis specific BMI and 
WC cut-off points did not improve the pre-
dictive ability of a logistic regression 
model using the CANRISK variables. 
Using CANRISK in the First Nations and 
Métis population can effectively support 
the early detection of type 2 diabetes and 
help promote awareness of its risk 
factors.
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Highlights

•	 The six CSSSs in the study imple-
mented a program with moderate 
local variations.

•	 Local variations between the CSSSs 
with regard to program implemen-
tation do not appear to have had 
an impact on patient health 
outcomes.

•	 The results seem to indicate that 
the program’s impact is more 
dependent on the patient’s prog-
ress through the clinical process, 
which is based on aspects of the 
Chronic Care Model, rather than 
on the program’s organizational 
aspects.

services sociaux de Montréal (ASSSM), in 
partnership with the region’s Centres de 
santé et services sociaux (CSSS), coordi-
nated the implementation of an integrated 
interdisciplinary cardiometabolic risk pre-
vention and intervention program. The 
duration of the program was two years; it 
was inspired by the CCM and was aimed 
at making lifestyle changes, restoring bio-
logical indicators, preventing complica-
tions, and empowering patients with 
diabetes or hypertension (additional infor-
mation on the program and the eligibility 
criteria is available from the authors). 

A number of studies have shown that 
CCM-based interventions not only 
improve the process and health outcomes, 
but also reduce costs and service use 
among patients with chronic diseases,4 
particularly in the case of diabetes.5 
Although we attempted to assess the 

Abstract

Introduction: In 2011, the Agence de la santé et des services sociaux de Montréal 
(ASSSM), in partnership with the region’s Centres de santé et de services sociaux 
(CSSS), coordinated the implementation of a program on cardiometabolic risk based on 
the Chronic Care Model. The program, intended for patients suffering from diabetes or 
hypertension, involved a series of individual follow-up appointments, group classes and 
exercise sessions. Our study assesses the impact on patient health outcomes of varia-
tions in the implementation of some aspects of the program among the six CSSSs taking 
part in the study.

Methods: The evaluation was carried out using a quasi-experimental “before and after” 
design. Implementation variables were constructed based on data collected during the 
implementation analysis regarding resources, compliance with the clinical process set 
out in the regional program, the program experience and internal coordination within 
the care team. Differences in differences using propensity scores were calculated for 
HbA1c results, achieving the blood pressure (BP) target, and two lifestyle targets (exer-
cise level and carbohydrate distribution) at the 6- and 12-month follow-ups, based on 
greater or lesser patient exposure to the implementation of various aspects of the pro-
gram under study. 

Results: The results focus on 1185 patients for whom we had data at the 6-month fol-
low-up and the 992 patients from the 12-month follow-up. The difference in differences 
analysis shows no clear association between the extent of implementation of the vari-
ous aspects of the program under study and patient health outcomes.

Conclusion: The program produces effects on selected health indicators independent of 
variations in program implementation among the CSSSs taking part in the study. The 
results suggest that the effects of this type of program are more highly dependent on the 
delivery of interventions to patients than on the organizational aspects of its 
implementation.

Keywords: chronic disease, diabetes, hypertension, primary health care 

jointly as part of a prevention and man-
agement approach. 

The Chronic Care Model  (CCM) is a 
chronic disease care model that can be 
used to guide health care reform to opti-
mize the management of chronic disease.3 
In 2011, the Agence de la santé et des 

Introduction

The steady increase in prevalence of dia-
betes mellitus and high blood pressure 
(HBP) among Canadians is worrisome. 
Because the diseases share an etiology—
and this is a major risk factor for heart 
disease1,2—it is logical to consider them 

https://doi.org/10.24095/hpcdp.38.2.03
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impact of the CCM’s implementation on 
effects on patients in order to determine 
which specific elements or combination 
thereof yielded the best results, none have 
been identified to date.6,7 In addition, to 
our knowledge, no studies have focused 
on implementation context and variations 
in implementation of a CCM-inspired 
intervention among various local settings 
as regards the effects on patients.

The purpose of this study is to assess, as 
part of the implementation of the program 
in the various CSSSs, the effects of varia-
tions in the implementation of certain 
aspects of the program on patient health 
indicators. 

Methods

Study design

Our study is a secondary analysis carried 
out as part of the assessment of the car-
diometabolic risk program in Montréal.8 A 
quasi-experimental approach was taken to 
assessing the effects of variations in the 
implementation of certain aspects of the 
program on patient health outcomes.9 

Six of the 12 CSSSs in Montréal took part 
in the evaluation. They were selected on a 
voluntary basis, as well as on their will-
ingness to comply with the general pro-
gram implementation framework suggested 
by the Agency. Patient recruitment was 
carried out by CSSS staff and took place 
from March 2011 to August 2013. The 
objective was to have each CSSS in the 
study recruit 300 patients per year for a 
total of 1500 patients per year, with antici-
pated attrition of approximately 15%. 

Data sources and definition of variables

Data on program implementation were 
taken from the implementation analysis, 
whose purpose was to provide an overall 
assessment of the program. It was based 
on the program’s logic model and the con-
ceptual framework of factors that explain 
the degree of implementation. They are 
qualitative in nature and were collected in 
three phases (at the outset of program 
implementation in March 2011, or imple-
mentation T0; 20 months later, in 
November 2012, or implementation T20; 
and in June and July 2014, 40 months 
after implementation, or implementation 
T40) using a variety of methods: semi-for-
mal interviews with local and regional 
officers, collection of official documents, 

questionnaires for the managers in charge 
and stakeholders involved in the program 
in each territory.

Independent variables 

The study’s independent variables are 
variations in the implementation of four 
aspects of the program between partici-
pating CSSSs at T40, i.e. once the imple-
mentation analysis was complete. We 
selected the variables that had the greatest 
likelihood of affecting patient health out-
comes: resources, program compliance to 
the planned regional clinical process, 
internal coordination of the health team, 
and program experience. These “imple-
mentation variables” were dichotomized 
in order to compare results for two groups 
of patients: the group of patients exposed 
to the program in CSSSs where the charac-
teristic under study had been imple-
mented more strongly (which we will call 
the “high implementation variable expo-
sure” group), and the group of patients 
exposed to the program in CSSSs where 
the characteristic was less strongly imple-
mented (which we will call the “low 
implementation variable exposure” group). 
The resources are the number of patients 
seen per CSSS based on full-time staff (or 
their equivalent) on the core team (nurses, 
nutritionist and kinesiologist). Compliance 
with the clinical process means compli-
ance with individual follow-ups, group 
classes and adherence to the calendar set 
out in the regional program. Internal coor-
dination means team integration in terms 
of collaboration with other stakeholders 
and patient referrals among stakeholders. 
Program experience means the number of 
years since the implementation of the first 
program component (diabetes), but also 
greater stakeholder experience with the 
program as noted in the qualitative imple-
mentation analysis carried out prior to 
this study. 

CSSS 1 was weak in its implementation of 
the four program components. CSSS 2 had 

more extensive program compliance. CSSS 
3 was the strongest in implementing inter-
nal coordination. CSSSs 4, 5 and 6 were 
those that invested the most resources in 
the program and whose internal coordina-
tion was implemented most extensively. 
In addition, CSSS 6 had high compliance 
with the prescribed clinical process, and 
CSSS 5 distinguished itself with its pro-
gram experience.

Each of the implementation variables was 
analyzed individually, as it was impossi-
ble to compare CSSSs that implemented 
all the variables with high intensity to 
those that implemented all the variables 
with lesser intensity (Table 1). 

The conversion of implementation vari-
ables into dichotomous variables was 
done while taking into account their dis-
tribution, implementation analysis find-
ings, the small number of CSSSs, moderate 
variability among CSSSs with regard to 
the extent of implementation of the pro-
gram aspects studied and, lastly, choice of 
analysis method. The description of data 
sources and the variable construction 
details (including dichotomization) are set 
out in Table 2. The “high exposure to the 
implementation variable” and “low expo-
sure to the implementation variable” 
groups differ for each of the implementa-
tion variables. Details of patient character-
istics for each group are available upon 
request from the authors.

Dependent variables 

The four dependent variables correspond 
to four health indicators: two clinical indi-
cators, namely glycosylated hemoglobin 
(HbA1c) and blood pressure (BP); and 
two lifestyle indicators, i.e. exercise (EX) 
level and carbohydrate distribution. Data 
on the biological parameters (HbA1c and 
BP) and lifestyle (EX level and carb distri-
bution) for each patient taking part in the 
assessment were extracted from the 
regional computerized chronic disease 

TABLE 1 
Distribution of the four implementation variables for each CSSS

Implementation variables CSSS 1 CSSS 2 CSSS 3 CSSS 4 CSSS 5 CSSS 6

Resources Low Low Low High High High

Compliance with clinical process Low High Low Low Low High

Internal coordination Low Low High High High High

Program experience Low Low Low Low High Low

Abbreviation: CSSS, Centre de santé et de services sociaux.
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TABLE 2 
Implementation variables: definition, data sources and construction

Implementation 
variables

Variable composition Data source Measure Variable construction 

Re
so

ur
ce

s Number of patients seen per CSSS 
based on full-time employees (or 
full-time equivalents) on the core 
team (nurse, nutritionist and 
kinesiologist)

Manager questionnaires (T40)

•	For each type of job below, 
indicate the number of FTEs for 
each status (nurse, nutritionist 
and kinesiologist) included.

Step 1: Calculate the “number of 
patients seen per CSSS / FTE” ratio 
for each professional.

Step 2: Dichotomization of the 
ratio calculated in step 1 for each 
type of professional (lower ratio = 
high resources for this professional).

Step 3: Create a dichotomous 
variable combining the three 
ratios: at least 2/3 “high” ratios 
mean “high” resources.

Co
m

pl
ia

nc
e 

w
ith

 c
lin

ic
al

 p
ro

ce
ss

Compliance with individual 
follow-up and group classes and 
compliance with the prescribed 
program timetable

Manager questionnaires (T40) and 
interviews with local and regional 
officers (T40)

•	Generally speaking, is the 
program timetable for the 
sample collection sequence and 
individual and group meetings in 
your CSSS identical to the 
regional program timetable? 

•	For each individual and group 
meeting, indicate whether the 
description of activities and 
themes addressed in each 
meeting, as described in the 
regional program, generally 
applies to your CSSS. If the 
answer is no, give a brief 
description of the main 
differences and the reasons for 
these. 

•	In your CSSS, apart from the 
exercise assessment carried out 
by the kinesiologist during the 
group classes, are any other 
exercise sessions offered as part 
of the program? 

Step 1: Analyze the changes made 
to the basic program template for 
each CSSS. 

Step 2: Confirm the construction 
of a dichotomous variable for 
program compliance with the 
research officer who carried out 
the implementation analysis. 

In
te

rn
al

 c
oo

rd
in

at
io

n

Team integration: collaboration 
with other stakeholders and 
patient referrals among 
stakeholders

Team stakeholder questionnaires 
(T40)

•	How would you rate the 
achievement of each of the 
following elements related to 
interdisciplinary team integra-
tion and care coordination under 
the program? Use a scale of 1 to 
5 where 5 is “very high” and 1 is 
“very low.”

•	Collaboration with other CLSC 
stakeholders. Referrals of 
patients among team profession-
als.

Step 1: Analyze the distribution of 
frequency of each subquestion and 
identify stakeholders who rate the 
achievement of these elements by 
grouping together 4 and 5 as high.

Step 2: Categorize the level of 
achievement of each of the 
subquestions where stakeholders 
answered 4 or 5 (low meaning 50% 
or less, average 51 to 69%, and 
high 70% or more).

Step 3: Create a dichotomous 
variable, with 1 average + 1 high 
or 2 high being equivalent to high, 
with other combinations 
equivalent to low.

Pr
og

ra
m

 
ex

pe
ri

en
ce Year of implementation of the 

diabetes component of the 
programa 

Manager questionnaires (T20)
•	Indicate the year and, if possible, 

the month in which the diabetes 
clinic opened.

Step 1: Analyze the distribution of the 
program opening years in 6 CSSSs. 

Step 2: Create a dichotomous 
variable with high for before 2008 
and low for after 2008.

Abbreviations: CLSC, Centre local de services communautaires; CSSS, Centre de santé et de services sociaux; T20, implementation follow-up at 20 months; T40, implementation follow-up at 40 months.
a The cardiometabolic risk program is the product of a diabetes prevention and management program put in place in Montreal’s CSSSs between 2007 and 2010. This variable represents the time 
elapsed between the implementation of the program’s diabetes component and the start of cardiometabolic risk program implementation in spring 2011.
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registry created by the ASSSM and imple-
mented in the CSSSs as part of the project. 
Sociodemographic and health characteris-
tics were drawn from a self-administered 
questionnaire that took approximately 
20 minutes to fill out, which was given to 
patients taking part in the assessment at 
the time of their entry into the program 
(T0).

Glycemic control was measured using 
HbA1c, which is expressed as a percent-
age and represents the proportion of gly-
cosylated hemoglobin as compared to 
total hemoglobin.10 Achieving the BP tar-
get means the achievement (yes or no) of 
the treatment target (below 140/90  mm 
Hg for non-diabetics and below 130/80 mm 
Hg for diabetics). Achievement of the EX 
target, assessed by means of a brief ques-
tionnaire adapted from Enquête québé-
coise sur l’activité physique et la santé11 
and administered to the patient at each 
visit, occurs when the EX level is 3 or 4 on 
a scale of 1 to 4, which corresponds to the 
number of days the patient did at least 
30  minutes of EX, weighted by activity 
intensity. Achievement of the balanced 
carbohydrate distribution (BCD) is deter-
mined by the nutritionist’s determination, 
following an assessment at each visit, of 
whether or not the patient achieved bal-
anced carbohydrate distribution as deter-
mined by the patient’s personalized food 
plan. Food plans are based on the docu-
ment Meal Planning for People with 
Diabetes at a Glance.12

Data analysis

The intervention unit is the same as the 
analysis unit: the patient exposed to 
implementation variables in his/her CSSS.

Prior to the analyses, missing data at T0 
regarding the studied health indicators, or 
10% to 15% of the data, underwent impu-
tation using the Hot Deck13 method in 
order to reduce bias associated with 
non-responses14. 

Difference in differences (DID) were cal-
culated to measure the impact of imple-
mentation variables on the studied health 
indicators.15 A separate analysis model 
was constructed for each of the imple-
mentation variables studied, for each of 
the health outcomes studied, and for each 
analysis period. 

Propensity scores were used in the DID 
analyses by including the following indi-
vidual variables: age; sex; origins 
(Canadian or other); language spoken in 
the home (French or other); highest com-
pleted level of education (no high school 
diploma, high school diploma, college 
studies, university); professional activity 
in the past six months (working, unem-
ployed, retired); number of comorbidities 
(none, one, two or more of the following: 
heart disease, asthma or COPD, bone and 
joint problems, history of stroke, mental 
health problems, and cancer); body mass 
index (BMI) on entry into the program; 
and type of front-line clinic of the general 
practitioner treating the patient for diabe-
tes or HBP (family medicine group [FMG]; 
network clinic [NC]; FMG-NC; local com-
munity service centre [CLSC]; family 
medicine unit [FMU]; non-FMG, non-NC 
group clinic; solo practice; or orphaned 
patient). The propensity score, or the con-
ditional likelihood of being a member of 
the “high exposure to the implementation 
variable” group based on individual char-
acteristics, makes it possible to distribute 
these characteristics among the groups. 
Subject matching was done using the ker-
nel matching16 method, which allows for 
almost complete matching by associating 
each subject with a fictitious counterpart 
representing the average weighted pro-
pensity scores of subjects with similar 
characteristics. A different propensity score 
was calculated for each analysis model. 
Our analyses have shown that this strat-
egy has effectively made the “high expo-
sure to the implementation variable” and 
“low exposure to the implementation vari-
able” groups comparable on the basis of 
these characteristics. We can thus con-
clude that the effect observed between 
two different times in the “low exposure 
to the implementation variable” group 
would be comparable to the effect 
observed in the “high exposure to the 
implementation variable” if the group’s 
subjects had had a lower exposure to the 
studied implementation variable.

The DID analyses, performed using the 
STATA-diff17 module, were carried out on 
all patients and the various patient sub-
groups based on their comorbidity profile 
(with or without comorbidities), each 
taken separately. Because the program 
aims to manage (pre)diabetic and hyper-
tensive patients, we can assume that the 
implementation impact is different for 
patients with comorbidities that do not 
fall within the program’s specific focus. 

Ethical approval

This research project received the approval 
of the ASSSM ethics research committee. 

Results

Sample description

The initial sample was made up of the 
1689 patients registered in the program 
who consented to take part in the evalua-
tion (evaluation participation rate of 
60%). At the 6-month (T6) and 12‑month 
(T12) follow-ups from their individual 
date of entry into the program, 1185 and 
992 patients, respectively, had provided 
data. The difference in the size of the 
cohorts available for analysis at the three 
moments can be explained by both with-
drawals and delays in patient follow-up.

At T0, the majority (77%) of patients suf-
fered from diabetes (or prediabetes) or 
high blood pressure (HBP). Patients in the 
samples from the 6-month and 12-month 
follow-ups did not differ from those in the 
initial sample as regards their characteris-
tics (Table 3), except for the proportion of 
patients suffering from both chronic dis-
eases on which the program focuses. This 
proportion was higher in the follow-up 
samples.

Descriptive findings

Generally speaking, the average of each 
health result appeared to improve over the 
course of the program follow-up for all 
patients. This was more marked between 
T0 and T6 (Figure 1). However, the study 
design did not make it possible to draw 
conclusions as to the program’s impact on 
patient health outcomes, and that impact 
is not the subject of this study.

Impact of implementation variables on 
findings: results of the difference in 
differences analysis

Overall, most analyses showed no effect 
of implementation variables on the stud-
ied results (Table 4). Tables 5 and 6 show 
the difference in differences (DID) analy-
sis results carried out on patient sub-
groups by comorbidity profile.

Significant DIDs (p < 0.05) are in dark 
grey and accompanied in the tables by a 
“+” symbol when positive, i.e. favourable 
to the “high exposure to the implementa-
tion variable” group, and a “−” symbol in 
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TABLE 3 
Characteristics of the samples studied

Time Sample at T0 Sample at T6 Sample at T12

Sociodemographic characteristics n = 1689 % n = 1185 % n = 992 %

Average age (years) 57.6 58.3 58.5

Sex Male 755 45 517 44 428 43

Nationality Canadian 1183 72 840 72 706 72

Primary language French 1323 80 944 81 796 81

Education

No diploma 250 15 156 14 124 13

Secondary school diploma 745 46 518 45 441 46

Diploma of college studies 222 14 163 14 132 14

University degree 413 25 312 27 266 28

Income (divided into 
quartiles)

Very low 411 28 275 27 230 27

Low 319 22 221 21 182 21

High 402 27 288 28 244 28

Very high 331 23 248 24 204 24

Occupational activity

Working 720 44 504 44 418 43

Retired 348 21 215 19 175 18

Unemployed 575 35 439 38 376 39

Person living alone 645 41 476 42 399 42

State of health on entry into the program n = 1689 % n = 1185 % n = 992 %

Diagnosis(es)

Diabetes or prediabetes 614 18 413 9 340 8

Hypertension 79 5 51 4 44 4

Both conditions 996 77 721 87 608 88

Average HbA1c of (pre)diabetics (%) 1485 7.15 1111 7.10 933 7.11

Average BP
Systolic (mm Hg)

1570
129.9

1125 
130.0

945 
129.9

Diastolic (mm Hg) 75.8 75.5 75.3

Proportion of patients 
achieving the BP target

% 1625 41.5 1173 40.5 983 41.0

Number of comorbiditiesa

0 544 32 401 34 337 34

1 611 36 435 37 371 37

2 or more 534 32 349 29 284 29

Receiving primary care n = 1689 % n = 1185 % n = 992 %

Type of primary  
care clinic

FMG/NC 517 31 373 32 310 32

FMG 356 21 247 21 212 22

NC 81 5 65 6 54 6

CLSC/FMU 269 16 178 15 150 15

Group 251 15 187 16 154 16

Solo 97 6 65 6 53 5

Orphaned patients 92 6 56 5 50 5

Abbreviations: CLSC, centre local de services communautaires; FMG, family medicine group; FMU, family medicine unit; NC, network clinic; T6, patient follow-up at 6 months; T12, patient  
follow-up at 12 months.

Note: The T0 sample consists of the 1689 for whom data is available upon their entry into the program; the T6 sample is the 1185 patients for whom we have data from the 6-month follow‑up;  
and the T12 sample is the 992 patients for whom we have data from the 12-month follow-up.

a The included comorbidities are: heart disease, asthma or chronic obstructive pulmonary disease, bone and joint conditions, history of stroke, mental health problems, and cancer.

the opposite case, when negative. DIDs 
with a significance threshold between 
0.05 and 0.10 are in white and are consid-
ered trends, with a “(+)” or “(−)” symbol 
to indicate direction.

Table 5 shows that the clinical results spe-
cific to the program, namely improve-
ments in HbA1c and achievement of the 
BP targets, are influenced by implementa-
tion variables only for the subgroup of 

patients with no comorbidities and that 
this influence only involves the program 
experience variable. This has a positive 
impact on HbA1c at T12 (−0.72 percent-
age points). This impact is also present at 
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FIGURE 1 
Changes in the four health outcomes studied in all patients at 0, 6 and 12 months, with 95% confidence intervals
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the 6-month follow-up in the form of a 
trend. At that moment, the two groups 
(“high exposure to the implementation 
variable” and “low exposure to the imple-
mentation variable”) show improvements 
in their HbA1c. Program experience 
appears to have a negative impact on the 
proportion of patients achieving the BP 
target. The scope of this trend is substan-
tial (−23.7%), with the “high exposure to 
the implementation variable” group dete-
riorating and the “low exposure to the 
implementation variable” improving. 

Table 6 shows that the proportion of 
patients achieving lifestyle targets is also 
little dependent on implementation vari-
ables. Achievement of the EX target is 
only influenced in patients with no 
comorbidities. The two significant effects 
are associated with the “resources” and 
“program experience” variables and are 
positive, but only at T6: the “low expo-
sure to the implementation variable” 

group deteriorated, while the “high expo-
sure to the implementation variable” 
group improved. The scope of the effect 
was substantial (+20.7% for resources 
and +26.3% for program experience). 

Achievement of the BCD target is influ-
enced negatively by certain implementa-
tion variables (resources and program 
experience), for both the subgroups of 
patients with and without comorbidities. 
These negative effects, detected at T12, 
are substantial (from −12.6% to −21.3%). 
In addition, in terms of the proportion of 
patients achieving the BCD target, the 
“high exposure to the implementation 
variable” group linked to the resources 
effect remained unchanged, while the 
“low exposure to the implementation vari-
able” group improved among patients 
without comorbidities. The “high expo-
sure to the implementation variable” linked 
to program experience deteriorated, while 
the “low exposure to the implementation 

variable” group improved among patients 
with comorbidities. The variable with the 
greatest influence appears to be program 
experience.

Discussion

Low impact of implementation on patient 
outcomes

The main objective of our study was to 
assess the influence of variations in the 
implementation of four program compo-
nents on patient outcomes. The expected 
effects for at least three aspects ranged 
from neutral to positive for each of the 
studied health indicators. Greater compli-
ance with the clinical process initially set 
out in the regional program might have 
generated more varied effects if we 
assume that adapting the program to 
patient needs, which would likely result in 
improved health outcomes, might not fol-
low the prescribed clinical process.
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TABLE 4 
Synthesis of statistically significant results (p < 0.05) and trends (p < 0.10) in analysis of difference in differences

Patient categories and health 
indicators

Implementation variables

Resources
Clinical process 

compliance
Internal coordination Program experience

T6 T12 T6 T12 T6 T12 T6 T12

DID p DID p DID p DID p DID p DID p DID p DID p

All patients

Average patient HbA1c 

Proportion of patients achieving 
the target BP (%)

Proportion of patients achieving 
the EX target (%)

Proportion of patients achieving 
the BCD target (%)

−9.6 0.040 −18.7 < 0.001

0 comorbidity

Average patient HbA1c −0.42 0.085 −0.72 0.034

Proportion of patients achieving 
the target BP (%)

−23.7 0.096

Proportion of patients achieving 
the EX target (%)

20.7 0.020 26.3 0.002

Proportion of patients achieving 
the BCD target (%)

−18.3 0.038 −13.0 0.090

1+ comorbidity(ies)

Average patient HbA1c

Proportion of patients achieving 
the target BP (%)

Proportion of patients achieving 
the EX target (%)

Proportion of patients achieving 
the BCD target (%)

−21.3 < 0.001

Abbreviations: BCD, balanced carbohydrate distribution; BP, blood pressure; DID, difference in differences; EX, exercise; T6, 6-month patient follow-up; T12, 12-month patient follow-up.

Notes: HbA1c is expressed as a percentage. 
Data on personnel included in each of the analysis models and propensity scores are available from the authors upon request. 
Statistically significant p < 0.05 results are illustrated in grey (pale for a positive DID threshold and dark for a negative DID threshold) and p < 0.10 are indicated in white.

The results of the DID analyses show that 
clinical indicators (HbA1c and achieve-
ment of the BP target) and lifestyle indica-
tors are not much influenced by 
implementation variables when we con-
sider all the patients taking part in the 
study. 

In addition, some variables seem to nega-
tively influence the proportion of patients 
achieving the BCD target. In the case of 
program experience, particularly with 
regard to the diabetes component, it is 
reasonable to assume that the CSSS nutri-
tionists with the most experience have 
more experience in managing and moni-
toring diabetic patients, which may make 
them more conservative in their assess-
ment of achievement of the BCG indicator 
in such patients. In the case of resources, 
some of these may be used for other 

purposes than the cardiometabolic risk 
program. CSSSs providing the fewest visits 
to patients may be providing potentially 
longer or higher-quality interventions. 
And lastly, barriers to service delivery 
may exist, particularly with regard to the 
complexities of managing appointments 
that follow the clinical process schedule.

Apart from a number of mitigated effects 
of implementation variables on the carbo-
hydrate distribution indicator, very few 
effects of these variables were brought to 
light overall as regards health impacts for 
all patients. This is consistent with the 
results of systematic reviews showing that 
no CCM component has, to date, been 
demonstrated as being solely responsible 
for the CCM’s positive effects.6,7 It is 
highly likely that the implementation 

variables used in our study had a syner-
gistic effect when taken together.

Effects in patients with no comorbidity

More significant effects of implementation 
variables were observed in the subgroup 
of patients without comorbidities than in 
the subgroup with comorbidities, particu-
larly with respect to the “program experi-
ence” and “resources” variables. 

It is possible that as part of the program, 
patients with comorbidities are given par-
ticular attention to meet their specific 
needs, regardless of variations in the 
implementation of certain aspects of the 
program.

The positive impact of program experi-
ence on HbA1c in patients with no 
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comorbidities indicates that those patients, 
when exposed to a more experienced pro-
gram, are more inclined to improve their 
diabetes control than patients who have 
comorbidities. Program experience, which 
corresponds to the duration of the pro-
gram since the implementation of the 
diabetes component, doubtless reflects 
characteristics pertaining to expertise, par-
ticularly with regard to managing diabetic 
patients. Our results suggest that this 
expertise is perhaps better adapted to the 
management of diabetic patients with no 
comorbidities. Although the proportion of 
patients achieving the BCG target in the 
most experienced CSSS appears to have 
dropped by the 6-month follow-up, nutri-
tionists in the program appear to contrib-
ute to the final program objective of 
diabetes control as measured by improve-
ments in the average HbA1c of patients 
without comorbidities.

Resources, like program experience, have 
the expected positive impact on the EX 
target at the 6-month follow-up. Patients 
without comorbidities doubtless tend to 
increase their exercise levels in response 
to increased access to health care profes-
sionals who provide support and encour-
agement in their efforts to make changes, 
as well as the program expertise devel-
oped if it is more extensive in their CSSS. 
Patients with comorbidities benefit less 
from resource availability, particularly if 
they are dealing with physical or mental 
obstacles to exercise related to the num-
ber and nature of the other health prob-
lems from which they suffer.18 

Moderate variations in implementation

The implementation analysis showed a 
few differences among the six participat-
ing CSSSs with regard to the program 
aspects implemented, but overall, the pro-
gram was implemented fairly similarly 
across the board. The moderate variation 
observed can be explained by the fact that 
the program was very clearly defined and 
that the CSSSs agreed to follow the gen-
eral implementation framework suggested 
by the Agency. Our analyses therefore 
compared a group with a low level of 
implementation to a group with a high 
level of implementation for each variable, 
but on the basis of variations that proved 
to be modest. This may in part explain 
why the variations observed had little 
effect on patient outcomes and, in some 
cases, even had unexpected impacts.

Program experience is probably the imple-
mentation variable that caused the great-
est variations. A single CSSS was in the 
“high” category for this variable, which 
may explain its more substantial impact 
on patient results. 

Strengths and limitations

Our study has a number of limitations. 
First, this is an exploratory study, involv-
ing post-hoc analyses. Also, the large 
number of analyses increases Type I 
errors. Since the purpose of the study was 
not to assess the program’s effectiveness, 
we cannot make any determination in that 
regard but can only reach conclusions as 
to the impact of variations in the imple-
mentation of the characteristics studied. 
There is no control group, given the fact 
that the study was carried out in an actual 
program implementation context, which 
limits the interpretation of results. More
over, the quasi-experimental design involves 
limitations with regard to its assumption 
that results for the “high exposure to the 
implementation variable” would have 
mirrored those of the “low exposure to the 
implementation variable” group had it not 
had such high exposure. 

To our knowledge, there were no changes 
in practice in any of the CSSSs that may 
have affected the study’s results, but we 
were unable to assess this component 
directly. We were also unable to assess the 
program’s effectiveness on cardiometa-
bolic risk across all program participants, 
since we used a non-probability sample, 
which prevents us from gauging its repre-
sentativeness. However, according to the 
analysis of the data at our disposal, the 
patients who agreed to take part in the 
evaluation are identical in terms of age 
and sex to the patients participating in the 
program. We do not have any data charac-
terizing the program’s target population in 
the various CSSS territories. 

The sample size was smaller than antici-
pated owing to the program’s low cover-
age, which limited the breadth of our 
analyses. We did not use any interaction 
terms in the analyses (whose purpose was 
exploratory), which allowed us to gauge 
the impact of each variable on each of the 
subgroups but prevented us from compar-
ing the impact of implementation vari-
ables between the two patient subgroups 
(patients with and without comorbidi-
ties). Measures linked to lifestyle indica-
tors have more limited reliability than 

those associated with clinical indicators. 
The lack of a blind for assessing health 
indicators may generate information bias, 
but in our study neither the patients nor 
the health care professionals collecting 
information on the health indicators were 
aware of the group to which they 
belonged, as these were defined after the 
fact. Lastly, data collection proved more 
difficult than anticipated early in the proj-
ect’s implementation phase, as this period 
was mainly devoted to training new teams 
and learning new work methods, which 
affected the quality of the collected data 
(entry errors, missing data). Imputation of 
missing data nonetheless allowed us to 
enhance the quality of all the data and 
reduce the non-response bias.14

The type of analysis selected is one of this 
study’s major strengths. The analysis of 
difference in differences, with the use of 
propensity scores, is a method that did 
indeed make it possible to test causal rela-
tionships by comparing two groups over 
time: one group exposed to a program 
with a more strongly implemented aspect 
and another group where the implementa-
tion of that same program aspect was 
weaker. The groups were therefore com-
parable to one another because the effect 
of the exposure was isolated.

Another of the study’s strengths is that it 
attempted to draw a connection between 
the variations related to local environ-
ments in the implementation of certain 
aspects of the program to patient impacts, 
while also linking them to contextual ele-
ments stemming from the implementation 
analysis conducted at the time of the pro-
gram’s implementation. Quantification of 
qualitative variables is rarely found in the 
literature, and this is an innovative prac-
tice. However, the identification of vari-
ables that, when taken independently, 
may have a direct impact on patient 
results is a challenge19 and it is likely that 
the aspects selected in our analyses as 
being more likely to directly influence 
patient outcomes acted synergistically. 

The patients taking part in the evaluation 
entered the program at different times 
throughout the assessment period. We 
elected to consider implementation T40, 
or the evaluation conclusion, as the best 
approximation of program implementa-
tion levels for each of the aspects under 
study. This strategy may, however, have 
caused a certain underestimation of the 
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association between variations in aspects 
of program implementation and patient 
impacts. The implementation analysis 
showed that changes under way mid-
program (implementation T20) were head-
ing toward the program’s status at 
implementation T40, justifying this meth-
odology choice.

As mentioned previously, the implementa-
tion analysis showed differences among 
the CSSSs as regards program implemen-
tation, but those differences remained 
fairly modest. Consequently, for each 
dichotomized implementation variable, 
the difference between categories is mod-
erate, limiting our ability to draw connec-
tions between implementation variables 
and patient outcomes.

Lastly, it should be mentioned that the 
implementation variables each carry 
wording that represents the aspect on 
which the CSSSs varied and that the 
groups were divided on this basis for anal-
ysis purposes. We must bear in mind that, 
for each implementation variable, the two 
CSSS groups can also differ in other char-
acteristics than those indicated in the 
wording. This means that we cannot state 
that the effect of an implementation vari-
able observed via our analysis is exclu-
sively due to the concept reflected in the 
wording of the variable and not, at least in 
part, due to another, unmeasured charac-
teristic that varies among CSSSs in a man-
ner similar to the selected variable.

Linking variations in cardiometabolic risk 
program implementation to patient health 
outcomes is one of the study’s great 
strengths. It allows us to gauge the extent 
to which variations in program implemen-
tation in the field, related to differing local 
contexts, have an impact on patient 
results. The combination of results pre-
sented in this study with the information 
on the contextual elements collected dur-
ing the implementation analysis make it 
possible to enhance the external validity 
of the results and the possibility that they 
can be used in similar contexts, in whole 
or in part. These results can guide deci-
sion-making with regard to the implemen-
tation of future CCM-based projects 
addressing other chronic diseases in pop-
ulations in Montréal, in Quebec, or else-
where in Canada. 

Conclusion

The results of this study show that some 
variations in the implementation of various 

aspects of the cardiometabolic risk pro-
gram have little influence on patients’ 
health outcomes, particularly on the clini-
cal indicators of HbA1c and the achieve-
ment of blood pressure treatment targets.

Generally speaking, knowing that 6 CSSSs 
in the study implemented a program that 
was fairly similar, the moderate differences 
observed in this study do not appear to 
have had an impact on patient outcomes.

These results are an incentive to continue 
research to assess with greater accuracy 
the impact of variations in program imple-
mentation in various settings. The integra-
tion of qualitative and quantitative 
methods is a contribution that enriches 
the interpretation of our results and is a 
research direction to be pursued and 
improved. In that respect, greater cohe-
sion between the qualitative and quantita-
tive processes, particularly with regard to 
collecting data on the implementation of 
the intervention and on patient outcomes, 
is needed in conducting this type of 
research, in order to be able to better 
assess the impact of implementation 
extent on patient health outcomes.
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