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Abstract

Background: Nationally representative clinical data on the oral health needs of Canadians has not been available
since the 1970s. The purpose of this study was to determine the normative treatment needs of a nationally
representative sample of Canadians and describe how these needs were distributed.

Methods: A secondary analysis of data collected through the Canadian Health Measures Survey (CHMS) was
undertaken. Sampling and bootstrap weights were applied to make the data nationally representative. Descriptive
frequencies were used to examine the sample characteristics and to examine the treatment type(s) needed by the
population. Bivariate logistic regressions were used to see if any characteristics were predictive of having an unmet
dental treatment need, and of having specific treatment needs. Lastly, multivariate logistic regression was used to
identify the strongest predictors of having an unmet dental treatment need.

Results: Most of the population had no treatment needs and of the 34.2% who did, most needed restorative
(20.4%) and preventive (13.7%) care. The strongest predictors of need were having poor oral health, reporting a
self-perceived need for treatment and visiting the dentist infrequently.

Conclusions: It is estimated that roughly 12 million Canadians have at least one unmet dental treatment need.
Policymakers now have information by which to assess if programs match the dental treatment needs of Canadians
and of particular subgroups experiencing excess risk.
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Background
Prior to the 2007/09 Canadian Health Measures Survey
(CHMS), there was no nationally representative clinical
data on the oral health needs of Canadians since the
1970/72 Nutrition Canada National Survey [1]. This is
of concern as identifying the needs of a population is the
primary step in the development and planning of pro-
grams [2]. In Canada, dental services are predominantly
delivered in the private sector on a fee-for-service basis.
Canadians are largely responsible for financing their
own dental care, so enabling resources for obtaining
care, such as income and insurance, dictate the use of
dental services instead of the need for treatment. In this
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regard, it is especially important to identify the sub-
groups that have the greatest amount of unmet needs, in
order to determine priorities for the most effective use
of public resources. Without a clear picture of the bur-
den of oral disease and how it is distributed, the danger
of a top-down approach to providing health services
arises, which relies heavily on what a few people perceive
to be the needs of the population rather than what they
actually are [3]. In short, this information is important
as it can help policymakers understand the distribution
of population needs, allowing them to compare current
approaches to dental care with actual treatment needs.
Previous Canadian studies examining treatment needs

have primarily focused on children and the elderly [4-6].
Generally, the oral health status of at risk children
and adolescents appears to be poor resulting in the need
for several treatments including urgent, restorative,
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periodontal and preventive care [4-6]. Similarly, very
high levels of unmet need among older adults have been
observed regardless of whether they live in an institution
or are homebound [7]. The treatments they require have
been reported as consisting of urgent, preventive, peri-
odontal, restorative and prosthodontic care [7]. Other
studies of need have also relied on self-reported infor-
mation. Although patient self-reports are the most con-
venient mechanism for obtaining first-hand health
information, they have been found to be heavily influ-
enced by personal beliefs, cultural background, and so-
cial, educational, and environmental factors [8].
Furthermore, regarding treatment needs, self-reports
have been found to often provide different assessments
from those of clinically determined standards [8]. For
example, it has been found that people are usually un-
able to report signs and symptoms related to periodontal
conditions [8,9].
This paper outlines the normative dental treatment

needs of the Canadian population. It examines if any
characteristics are predictive of having unmet dental
treatment needs, and the type of treatment needed. It
applies a modified version of Andersen’s emerging model
of health services utilization to determine which factors
are the strongest predictors of having an unmet dental
treatment needs. The goal is to inform policymakers of
the levels and distribution of treatment needs in the
Canadian population.

Methods
Study design and sample
This study was a secondary data analysis of the 2007/09
Canadian Health Measures Survey (CHMS), Cycle 1
Household and Clinic Questionnaires, which was a
cross-sectional survey. Data were accessed from Statis-
tics Canada’s Research Data Centre (RDC) at the Univer-
sity of Toronto. The CHMS collected health measures
from approximately 5,600 people, which statistically
represented 97% of the Canadian population between 6
and 79 years of age. This consisted of those living in pri-
vately occupied dwellings in Canada’s ten provinces and
three territories. Those excluded from the survey
included persons living on Indian Reserves or Crown
lands, residents of institutions, full-time members of the
Canadian Forces and residents of certain remote regions
[1]. Health Canada’s Research Ethics Board, the Office of
the Privacy Commissioner of Canada, and the Data Ac-
cess and Control Services Division at Statistics Canada
provided ethical review and consulted the CHMS on
ethical, social and legal issues. The details regarding
these issues are outlined by Day, Langlois, Tremblay &
Knoppers (2007) [10]. The CHMS employed four forms:
a consent form for respondents aged 20 to 79 years, for
respondents aged 14 to 19 years and for parents/
guardians of respondents aged 6 to 13 years, and an
assent form for respondents aged 6 to 13 years [10].

Collection of data
Data collection was conducted by Statistics Canada, in
partnership with Health Canada and the Public Health
Agency of Canada, between March 2007 and February
2009. A personal interview using a computer-assisted
interviewing method was employed, followed by a visit
to a mobile examination centre for direct clinical meas-
urement of various health outcomes, including oral
health. The country was divided into 257 potential col-
lection sites. A collection site was defined as a “geo-
graphic area with a population of >10,000 where each
potential respondent had a maximum travel distance to
the clinic of 100 km or less” [1]. Within each site,
“dwellings with known household composition (from the
2006 census) were divided into 6 strata to obtain suffi-
cient numbers of people in each of the targeted age
groups and a random sample of dwellings from each
stratum was taken” [1].
For the household interview, the interviewer randomly

selected one or two respondents and conduced an inter-
view lasting about 45 to 60 minutes. Thirty-four specific
oral health questions were asked that gathered data
related to oral health, such as oral symptoms, dental care
habits, and source of funds to pay for dental care. Add-
itionally, relevant sections of the interview gathered in-
formation on socio-demographic information [1].
The Department of National Defence supplied 12

dentist-examiners for the two-year collection period who
were calibrated to World Health Organization (WHO)
standards by a gold standard trainer [1]. Inspections of
all clinic staff and on all components of the examination
were performed at regular intervals to provide a direct
assessment of protocol adherence, communication with
participants, overall data collection quality and operation
of the clinic [1]. Prior to the start of the oral assessment,
the examining dentist asked the participant 18 questions
regarding dental symptoms (pain, bleeding, dry mouth,
etc.) [1]. Additionally, 15 medical history questions were
asked to ensure that the participant could undergo the
clinical evaluation and those with acute or chronic con-
ditions were not examined [1]. The treatment needs of
the participant was also assessed and ranked according
to urgency [1]. Specific groupings were used in order to
classify each type of treatment need (see Table 1). Over-
all, the oral health assessment was completed on 5,586
people [1].

Data variables and analysis
All of the variables used in this study were imported into
SPSS (Statistical Package for the Social Sciences) for
Windows (release 18.0, IBM Corporation, Armonk, NY)



Table 1 Groupings used to assess each treatment type

Description Examples

Preventive Examination; prophylaxis; fluoride; sealant; radiographs

Restorative Fillings; crowns; bridges for restoration of carious lesions

Periodontic Scaling; root planning; periodontal surgery

Endodontic Root canal therapy

Prosthodontic Removable/fixed, partial/full dentures; implant, bridge
or crown

Orthodontic Under treatment, requiring orthodontic care as defined

Other Something of significance not otherwise able to be
coded; TMD, esthetics and soft tissue (added for this
study)

Urgent Treatment needed within a week

Note: Adapted from The Oral Health Needs Assessment took kit provided by
Health Canada: http://www.fptdwg.ca/ohnat/index.php.
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from the original CHMS Wave 1 master data file. The
SPSS data file containing all of the variables of interest
was then imported into STATA for Windows (release
12.0, StataCorp LP 2012) for data analysis. All cases
where participants were not clinically examined (N=18)
were excluded from the analysis. As specified by Statis-
tics Canada, all analysis that produced small cell sizes
(<10) could not be released from the RDC.
In order for the data to be representative of the popu-

lation, a unique survey weight was assigned to each par-
ticipant that corresponded to the number of people
represented by that participant in the population as a
whole. To account for the complex sampling design,
bootstrap weights were also applied to obtain reliable
estimates and variances representative of Canada. A total
of 500 bootstrap weights were applied since the sample
Figure 1 Operational model - Modification of Andersen’s Emerging M
was allocated over 10 age-sex groups, and it was esti-
mated that 500 units per group was required to produce
national estimates, for a total of 5,000 reporting units.
The dependent variable in this study was the clinically

examined dental treatment need(s) of the participant. In
some of the analysis this outcome variable was dichoto-
mized into ‘yes’ (if the participant had at least one treat-
ment need) and ‘no’ (if the participant had no treatment
needs). In other sections of the analysis, the outcome
variable was displayed by type of treatment (prevention,
fillings, surgery, periodontics, endodontics, prosthodon-
tics, orthodontics, other and urgent needs). The inde-
pendent variables selected for this study were based on a
modified version of Andersen’s emerging model of
health services utilization. Figure 1 shows how this
model was used to arrange variables under five headings:
Predisposing, enabling, need, personal dental health
practices, and use of dental services. Income adequacy
was based on the total household income and the num-
ber of people living in the household. Table 2 shows the
criteria used by the CHMS to differentiate between each
income category. For insurance, participants who had an
employer-sponsored plan or a private dental plan were
grouped to form the ‘privately insured’ group. Those
included under ‘publically insured’ were covered under a
provincial program (for children or seniors), or a gov-
ernment program for social service (welfare) clients or
First Nations and Inuit people. Those who had no pub-
lic/private coverage and paid for dental care out-of-
pocket were ‘non-insured.’
Descriptive frequencies were used to examine the sam-

ple characteristics and to examine the treatment type
odel (adapted from Andersen, 1995).

http://www.fptdwg.ca/ohnat/index.php


Table 2 Income adequacy categories defined

Description Household Size Household Income

Lowest income grouping 1 or 2 people $0-$14,999

3 or 4 people $0-$19,999

>4 people $0-$29,999

Middle income grouping 1 or 2 people $15,999-$59,999

3 or 4 people $20,000-$79,999

>4 people $30,000-$79,999

Highest income grouping 1 or 2 people $60,000-$100,000+

>2 people $80,000-$100,000+

Table 3 Sample characteristics of Canadian population
2007–2009 (N=29,157,460)

N= 29,157,460 %

Sex
Male 49.9
Female 50.1

Age
6 to 11 7.4
12 to 19 11.4
20 to 39 30.9
40 to 59 33.5
60 to 79 16.8

Smoking Status
Never smoked 52.6
Past smoker 27.1
Current smoker 20.3

Education
Degree/diploma 49.6
<Degree/diploma 50.5

Immigrant Status
Born in Canada 79.0
Not born in Canada 21.0

Aboriginal Status
Non-Aboriginal 96.9
Aboriginal 3.10

Income adequacy
Highest income 47.9
Middle income 31.9
Lowest income 20.3

Dental insurance
Private coverage 62.3
Public coverage 5.8
Non-insured 31.9

Self-reported oral health
Excellent/very good/good 84.5
Fair/poor 15.5

Self-reported general health
Excellent/very good/good 91.9
Fair/poor 8.1

Self-reported oral pain
Rarely/never 88.4
Often/sometimes 11.6

Self-perceived unmet needs
No needs 67.0
Has at least one need 33.0

Brushing frequency
>Once/day 72.0
Once/day 24.6
<Once/day or Never 3.4

Flossing Frequency
>Once/day 8.6
Once/day 21.4
<Once/day 42.0
Never 28.1

Avoided dental treatment due to cost
No 83.5
Yes 16.5

Last Dental Visit
In the last year 74.5
More than one year ago 25.5

Dental Visit Frequency
> Once a year 42.6
Once a year 31.7
< Once a year 9.2
Only for emergency 13.3
Never 3.2

Work/School Days Lost
No 60.9
Yes 39.2
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(prevention, restorations, surgery, periodontics, endo-
dontics, prosthodontics, orthodontics, other and urgent)
needed by the population.
Bivariate analyses were used to examine if any charac-

teristics (predisposing, enabling, need etc.) were predict-
ive of having any unmet dental treatment needs, and of
having a specific treatment need (prevention, restora-
tions, surgery, etc.). These were bivariate regressions and
therefore did not adjust for other factors.
Multivariate logistic regressions were employed to de-

termine which factors (predisposing, enabling, need,
etc.), were the strongest predictors of having at least one
unmet need. Using the modified Andersen model [11],
five models were used to compute odds ratios for having
an unmet need. These models progressively adjusted for
predisposing, enabling, need, personal dental health
practice, and use of dental service factors, as done by Al
Snih et al., (2006) [12]. Prior to being entered into the
model, each independent variable was tested with all of
the other independent variables to check for any possible
correlation amongst and between the predictor variables.
The variance inflation factor (VIF), which quantifies the
severity of multicollinearity, was found to be low (<3)
for each variable and all of variables were found to be in-
significant (p<0.25) at the bivariate level. Therefore,
every variable outlined in the modified Andersen model
was entered simultaneously as blocks into the multivari-
ate logistic regressions. Model 1 included only the pre-
disposing factors. Model 2 added the enabling factors
with all of the previously entered predisposing factors.
Similarly, Models 3, 4 and 5 added in the perceived need
variables, the personal dental health practices, and the
use of dental service variables, respectively.

Results
The final sample included 5,586 participants, represent-
ing 29,157,460 Canadians when weighted, out of a
current population of 33,476,688 [13]. Table 3 shows
that the sample consisted of an approximately even
number of males (49.9%) and females (50.1%), the ma-
jority of the participants were 20 to 39 (30.9%) and 40 to
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59 (33.5%) years of age, and slightly over half had never
smoked (52.6%). Roughly an equal proportion of the
population had a degree or diploma (49.6%), the major-
ity was born in Canada (79.0%) and were non-Aboriginal
(96.9%). Most were in the highest income category
(47.9%) and had private dental insurance coverage
(62.3%). The majority reported their oral health and gen-
eral health as excellent to good (respectively, 84.5% and
91.9%), rarely or never experienced oral pain (88.4%),
and most did not perceive a need for dental treatment
(67.0%). The majority said that they had visited the den-
tist in the last year (74.5%), and that they had not
avoided recommended dental treatment in the past year
due to cost (83.5%).
Most of the sample had no treatment needs (65.8%).

Of the 34.2% who did require treatment, 19.4% were
found to have one dental treatment need and 14.6%
required more than one need, representing close to 5
million people. Looking into the types of dental treat-
ments needed, Figure 2 displays that most needed
restorative (20.4%) and preventive (13.7%) care. Approxi-
mately 6.0%, representing nearly 2 million people, had
an urgent need (i.e. treatment was required within
one week).
As displayed in Table 4, all of the variables, with the

exception of immigrant status, were significant predic-
tors of having an unmet dental treatment need. Those
reporting their oral health as fair or poor were 5.9 times
more likely to have an unmet need than those reporting
excellent or good oral health (95% CI=4.3-8.0, P=0.001).
Those who perceived a need for treatment were 4.6
times more likely to have a treatment need than those
who did not (95% CI=3.7-5.8, P=0.001).
According to Table 4, those who reported poor oral

health, a perceived need for treatment, and had poor
dental visiting habits, were found to have the highest
Figure 2 Percent of type of dental treatment required in the Canadia
odds of requiring dental treatment. This finding was also
present for each treatment type (data not shown). Table 5
shows that those reporting their oral health as fair or
poor, and those that perceived a need for dental treat-
ment, were 4.6 (95% CI=3.7-5.7, P=0.001) and 4.5 (95%
CI=3.4-6.1, P=0.001) times more likely than their coun-
terparts, respectively, to require restorative treatment,
the most prevalent needed treatment found in the sam-
ple. Also, those who saw a dental professional more than
one year ago (OR=3.0, 95% CI=2.3-3.8, P=0.001) and
tended to visit the dentist less than once a year or only
for emergencies or never (OR=3.0, 95% CI=2.3-3.8,
P=0.001), were both more likely than their counterparts
to need restorative care.
Finally, to determine the strongest predictors of dental

treatment need, five models were used to progressively
adjust for the factors in the modified Andersen model
(predisposing, enabling, need, personal dental health
practice and use of dental service factors). Table 6 shows
the results obtained from the last and final model
(Model 5), which entered all of the factors. After adjust-
ment, being male, a current smoker, having less than a
degree or diploma, having public insurance coverage,
never flossing, and reporting a last dental visit of more
than one year ago, were significant predictors of having
an unmet dental treatment need. The strongest predic-
tors were need variables. Those who reported their oral
health as fair or poor and had a self-perceived need for
treatment were nearly three (OR=2.9, 95% CI=1.8-4.6,
P=0.001) and three-and-a-half (OR=3.4, 95% CI=2.3-4.9,
P=0.001) times more likely to have an unmet need.

Discussion
This study is the first in approximately 40 years to ex-
plore representative clinical information on the dental
treatment needs of Canadians. Its findings suggest that
n population.



Table 4 Percent and unadjusted odds ratios of
individuals who have at least one clinically determined
treatment need by each independent factor

% Unadjusted
OR (95% CI)

P-value

Predisposing Factors

Sex

Male (Reference) 36.3

Female 29.3 0.7 (0.6, 0.9) 0.002

Age

6 to 11 (Reference) 26.3

12 to 19 28.6 1.1 (0.8, 1.5) 0.398

20 to 39 34.5 1.5 (1.2, 1.8) 0.002

40 to 59 35.1 1.5 (1.3, 1.8) 0.001

60 to 79 30.7 1.3 (1.0, 1.5) 0.030

Smoking Status

Never smoked (Reference) 29.4

Past smoker 31.2 1.1 (0.8, 1.5) 0.590

Current smoker 46.3 2.1 (1.6, 2.6) 0.001

Education

Degree/Diploma (Reference) 28.9

<Degree/Diploma 36.5 1.4 (1.1, 1.9) 0.016

Immigrant Status

Born in Canada (Reference) 31.8

Not born in Canada 36.6 1.2 (0.9, 1.7) 0.174

Aboriginal Status

Non-Aboriginal (Reference) 32.4

Aboriginal 46.6 1.8 (1.0. 3.3) 0.044

Enabling Factors

Income adequacy

Highest income (Reference) 26.1

Middle income 35.7 1.6 (1.3, 1.9) 0.001

Lowest income 43.0 2.1 (1.6, 2.9) 0.001

Dental insurance

Private coverage (Reference) 27.2

Public coverage 47.6 2.4 (1.6, 3.6) 0.001

Non-insured 41.2 1.9 (1.5, 2.3) 0.001

Need Factors

Self-reported oral health

Excellent/very good/good (Reference) 26.4

Fair/poor 67.8 5.9 (4.3, 8.0) 0.001

Self-reported general health

Excellent/very good/good
(Reference)

31.4

Fair/poor 45.0 1.8 (1.3, 2.6) 0.005

Self-reported oral pain

Rarely/Never (Reference) 31.4

Often/Sometimes 43.7 1.7 (1.3, 2.2) 0.001

Table 4 Percent and unadjusted odds ratios of individuals
who have at least one clinically determined treatment
need by each independent factor (Continued)

Self-perceived unmet needs

No Needs (Reference) 21.5

Has at least one need 55.8 4.6 (3.7, 5.8) 0.001

Personal Dental Health Practices

Brushing frequency

>Once/day (Reference) 28.9

Once/day 42.0 1.8 (1.5, 2.1) 0.001

<Once/day or Never 50.0 2.5 (1.7, 3.6) 0.001

Flossing Frequency

>Once/day (Reference) 22.4

Once/day 29.1 1.4 (0.9, 2.2) 0.102

<Once/day 29.2 1.4 (0.9, 2.4) 0.153

Never 44.2 2.8 (1.7, 4.4) 0.001

Use of Services

Avoided dental treatment due to cost

No (Reference) 29.0

Yes 52.5 2.7 (2.2, 3.3) 0.001

Last Dental Visit

In the last year (Reference) 26.0

More than one year ago 51.3 3.0 (2.3, 3.9) 0.001

Dental Visit Frequency

>/=Once a year (Reference) 26.3 3.0 (2.4, 3.8) 0.001

<Once a year/emergency/never 51.8

Work/School Days Lost

No (Reference) 36.5

Yes 27.1 0.7 (0.5, 0.8) 0.001
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policymakers should be concerned that an estimated 12
million Canadians had an unmet dental treatment need,
that close to 5 million had numerous unmet needs, and
that nearly 2 million had an urgent need (i.e. treatment
was required within one week). With most people re-
quiring restorative and preventive care, these findings
reflect those of Quiñonez and Locker (2007) [14], who
found that 26% of the Canadian adult population self-
reported having a cost-prohibitive (i.e. unmet) dental
need, with fillings and preventive procedures (cleanings
and check-ups) being the most prevalent unaffordable
needs.
Poor self-rated oral health, a perceived need for dental

treatment, and infrequently visiting a dental professional
were the main predictors of having unmet dental treat-
ment needs. This seems counterintuitive since one
would expect that those who are conscious of their poor
oral health and requirement for treatment would visit
the dentist in order to meet their needs. However, here
we see the ‘paradox of need’, as noted by Muirhead et al.



Table 5 Percent and unadjusted odds ratio of individuals
who have restorative needs

% Unadjusted OR
(95% CI)

P-value

Self-reported oral health

Excellent/good (Reference) 15.7

Fair/Poor 46.0 4.6 (3.7, 5.7) 0.001

Self-perceived unmet needs

No Needs (Reference) 11.8

Has at least one need 37.8 4.5 (3.4, 6.1) 0.001

Last Dental Visit

In the last year (Reference) 15.1

More than one year ago 34.7 3.0 (2.3, 3.8) 0.001

Dental Visit Frequency

>/=Once a year (Reference) 15.3

<Once a year/emergency/never 34.9 3.0 (2.3, 3.8) 0.001
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(2009) [15], who found that working poor Canadians
who reported the worst oral health or who had a per-
ceived need for treatment, were the lowest dental service
users. Studies have shown that people with poor oral
health and a perceived need for treatment may avoid
dental visits because of the barriers imposed by the costs
of dental treatment, the anxiety of potential pain, or
concern about being judged by dentists for their poor
oral condition [15,16]. Unfortunately, aside from avoid-
ing dental treatment for cost reasons, which was found
to be the case for around 17% of the sample population,
the CHMS did not collect information regarding any
other potential reasons for not visiting the dentist (e.g.
anxiety, fear of judgement, etc.).
This study also found that those who had access to

public programs were worse off in terms of having un-
met dental needs, when compared to those with private
insurance or without any insurance coverage. The Na-
tional Survey of Adult Oral health 2004–06 conducted
in Australia found something similar, noting that un-
treated decay was more frequent among those eligible
for public dental care [17]. These findings support a key
issue noted by Leake and Birch (2008) [18], who stated
that although the public funding of dental care provides
a means of overcoming the divergence between the abil-
ity to pay for care and need for care, having such cover-
age is not enough. There are other factors at play other
than just affordability, such as the availability, accommo-
dation, and acceptability of dental care. For example, as
noted by Quiñonez et al., (2010) [19], Canadian dentists
have consistently voiced their dissatisfaction with public
insurance plans, and approximately a third have reported
limiting the number of patients they accept who have
public insurance. Therefore, solely increasing public sub-
sidies for these groups may not fully increase their
utilization of dental services unless other access issues
are also addressed.
It is important to consider the limitations of this study.

Firstly, it is difficult to know the true extent of treatment
need in the Canadian population considering the specific
details of need were not collected by the CHMS. For ex-
ample, multiple treatment needs of the same type were
recorded as a single need (e.g. a participant that required
a single restoration was reported similarly to a partici-
pant with three restorations). Also, this study cannot
support conclusions about the causal effects of any pre-
disposing, enabling, need, personal dental health, and
use of dental service factors, since it is based on a cross-
sectional survey. Grouping children and adults together
in the analysis is recognized as a limitation, as there are
potential differences in treatment needs. The variable
used for last dental visit was dichotomized into two cat-
egories, and the cut-off point of visited “in the last year”
is noted to be a limitation of the study. Information on
those who visit the dentist once every two, three years,
etc., could have been explored to observe whether there
would be changes in the severity of treatment need.
Lastly, it is important to recall that certain populations
who are known to have high levels of dental disease and
limited access to dental care (e.g. Aboriginal populations
and seniors in institutions) were not included in the
CHMS. Therefore, the 34% of the population found to
require dental treatment is most likely an underestima-
tion of the true need present in the Canadian
population.

Conclusion
This study highlights the importance of an ongoing
surveillance system to measure the oral health status
of populations, oral health inequalities, and other
trends. Internationally, it still remains a challenge for
most countries to establish a database for the clinical
monitoring and surveillance of oral health [20]. In
order to predict the future burden of oral disease, as
well to identify potential interventions to reduce the
burden of these diseases, data collection and reporting
standards are needed to ensure that data is consist-
ently collected and used effectively to inform policy,
prevention and control activities for health [20]. With-
out this information, the capacity to develop oral
health policy based on evidence is limited. Therefore,
the WHO recommends that regular clinical oral health
surveys be conducted every 5–6 years in the same
community or setting [20]. In this regard, the current
study provides valuable baseline information on the
dental treatment needs of most Canadians, and high-
lights the greatest areas of unmet need. This know-
ledge can now be used by program and policymakers
to develop or refine targeted dental health programs in



Table 6 Multivariate logistic regressions predicting the
odds of having at least one clinical need including
predisposing, enabling, need, personal dental health
practice and use of service factors (N=23,456,538)

Model 5 (N=23,456,538)

OR (95% CI) P-value

Predisposing Factors

Sex

Male (Reference)

Female 0.7 (0.6, 0.9) 0.004

Age

12 to 19 (Reference)

20 to 39 1.0 (0.7, 1.5) 0.841

40 to 59 1.3 (0.8, 2.1) 0.190

60 to 79 1.0 (0.7, 1.4) 0.841

Smoking Status

Never smoked (Reference)

Past smoker 1.0 (0.7, 1.5) 0.940

Current smoker 1.3 (1.0, 1.8) 0.040

Education

Degree/Diploma (Reference)

<Degree/Diploma 1.4 (1.1, 1.8) 0.026

Immigrant Status

Born in Canada (Reference)

Not born in Canada 1.2 (0.8, 1.7) 0.412

Aboriginal Status

Non-Aboriginal (Reference)

Aboriginal 1.4 (0.8, 2.5) 0.236

Enabling Factors

Income adequacy

Highest income (Reference)

Middle income 1.2 (0.9, 1.5) 0.149

Lowest income 1.1 (0.8, 1.4) 0.630

Dental insurance

Private coverage (Reference)

Public coverage 2.0 (1.3, 3.1) 0.005

Non-insured 1.4 (1.1, 1.7) 0.023

Need Factors

Self-reported oral health

Excellent/Good (Reference)

Fair/Poor 2.9 (1.8, 4.6) 0.000

Self-reported general health

Excellent/Good (Reference)

Fair/Poor 1.2 (0.8, 1.7) 0.324

Self-reported oral pain

Rarely/Never (Reference)

Often/Sometimes 0.8 (0.5, 1.1) 0.138

Table 6 Multivariate logistic regressions predicting the
odds of having at least one clinical need including
predisposing, enabling, need, personal dental health
practice and use of service factors (N=23,456,538)
(Continued)

Personal Dental Health Practices

Brushing frequency

>Once/day (Reference)

Once/day 1.2 (0.9, 1.7) 0.150

<Once/day or Never 0.8 (0.4, 1.7) 0.577

Flossing Frequency

>Once/day (Reference)

Once/day 2.0 (1.1, 3.6) 0.133

<Once/day 1.6 (0.9, 3.0) 0.108

Never 2.4 (1.3, 4.6) 0.011

Use of Services

Avoided dental treatment due to cost

No (Reference)

Yes 1.2 (0.8, 1.8) 0.313

Last Dental Visit

In the last year (Reference)

More than one year ago 2.0 (1.4, 3.0) 0.002

Dental Visit Frequency

>/=Once a year (Reference)

<Once a year/emergency/never 1.2 (0.8, 1.8) 0.476

Work/School Days Lost

No (Reference)

Yes 1.1 (0.8, 1.4) 0.644
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an effort to improve the oral health of the Canadian
population as a whole.

Abbreviations
CHMS: Canadian Health Measures Survey; RDC: Research Data Centre;
WHO: World Health Organization; SPSS: Statistical Package for the Social
Sciences; VIF: Variance Inflation Factor.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
CR, CQ, LD and AA contributed to the conception and design of the study.
CR was granted permission to access the RDC in order to analyze and
interpret the data, and drafted the manuscript. VR provided statistical
assistance and helped with the interpretation of data. CQ revised the
manuscript critically for important intellectual content. All authors read and
approved the final manuscript.
Acknowledgements
We would like to thank the funders of this project: The Population Health
Improvement Research Network (PHIRN), of the Applied Health Research
Network Initiative (AHRNI), of the Government of Ontario and the University
of Toronto Open Fellowship (2010–2012).



Ramraj et al. BMC Oral Health 2012, 12:46 Page 9 of 9
http://www.biomedcentral.com/1472-6831/12/46
Author details
1Discipline of Dental Public Health, Faculty of Dentistry, University of Toronto,
Toronto, ON, Canada. 2Oral Health & Society Research Unit, Faculty of
Dentistry, McGill University, Montreal, QC, Canada.

Received: 7 September 2012 Accepted: 25 October 2012
Published: 27 October 2012
References
1. Health Canada: Report on the findings of the oral health component of the

Canadian Health Measures Survey 2007-2009. Ottawa, Ontario: Ministry of
Health, Government of Canada; 2010.

2. Timmreck TC: Planning, program development, and evaluation. 2nd edition.
Sudbury, MA: Jones and Bartlett Publishers; 2003.

3. Wright J, Williams R, Wilkinson JR: Health needs assessment: development
and importance of health needs assessment. BMJ 1998, 316:310–313.

4. Leake JL, Goettler F, Stahl-Quinlan B, Stewart H: Report of the sample survey
of the oral health of Toronto children aged 5, 7 and 13. University of Toronto,
Faculty of Dentistry. Toronto: Toronto Public Health; 2001.

5. Pilly VK: Saskatchewan Dental Health Screening Program 2008–2009 Report.
Saskatoon: The Dental Health Promotion Working Group of Saskatchewan;
2010.

6. Locker D, Clarke M, Murray H: Oral health status of Canadian-born and
immigrant adolescents in North York, Ontario. Community Dent Oral
Epidemiol 1998, 26:177–181.

7. Hawkins RJ, Main PA, Locker D: Oral health status and treatment needs of
Canadian adults aged 85 years and over. Spec Care Dentist 1998,
18(Suppl 4):164–169.

8. Liu H, Maida CA, Spolsky VW, Shen J, Li H, Zhou X, et al: Calibration of self-
reported oral health to clinically determined standards. Community Dent
Oral Epidemiol 2010, 38:527–539.

9. Gilbert AD, Nuttall NM: Self-reporting of periodontal health status. Br Dent
J 1999, 186:241–244.

10. Day B, Langlois R, Tremblay M, Knoppers BM: Canadian Health Measures
Survey: Ethical, legal and social issues. Component of Statistics Canada
Catalogue no. 82-003-S Health Reports. Released December 5, 2007.
2012, http://www.statcan.gc.ca/pub/82-003-s/2007000/article/10364-eng.pdf
(accessed September 10, 2012).

11. Andersen RM: Revisiting the behavioural model and access to medical
care: Does it matter? Journal of Health and Social Behavior 1995,
36(Suppl 1):1–10.

12. Al Snih S, Markides KS, Ray LA, Freeman JL, Ostir GV, Goodwin JS: Predictors
of healthcare utilization among older Mexican Americans. Ethn Dis 2006,
16:640–646.

13. Statistics Canada: 2012. Canada (Code 01) and Canada (Code 01) (table).
Census Profile. 2011 Census. Statistics Canada Catalogue no. 98-316-XWE.
Ottawa: 2012. Released May 29, 2012. http://www12.statcan.gc.ca/census-
recensement/2011/dp-pd/prof/index.cfm?Lang=E (accessed June 5, 2012).

14. Quiñonez C, Locker D: Canadian opinions on publicly financed dental
care. Canadian Journal of Public Health 2007, 98(Suppl 6):495–499.

15. Muirhead VE, Quiñonez C, Figueiredo R, Locker D: Predictors of dental care
utilization among working poor Canadians. Community Dent Oral
Epidemiol 2009, 37(Suppl 3):199–208.

16. Bedos C, Brodeur J, Levine A, Richard L, Boucheron L, Mereus W: Perception
of dental illness among persons receiving public assistance in Montreal.
American Journal of Public Health 2005, 95(Suppl 8):1340–1344.

17. Slade GD, Spencer AJ, Roberts-Thomson KF: Australia’s dental generations.
The National Survey of Adult Oral Health 2004–06. Canberra: Australian
Institute of Health and Welfare; 2007.

18. Leake J, Birch S: Public policy and the market for dental services.
Community Dentistry and Oral Epidemiology 2008, 36(Suppl 4):287–295.

19. Quiñonez C, Figueiredo R, Azarpazhooh A, Locker D: Public preferences for
seeking publicly financed dental care and professional preferences for
structuring it. Community Dent Oral Epidemiol 2010, 38(Suppl 2):152–158.
20. Petersen PE, Bourgeois D, Bratthall D, Ogawa H: Oral health information
systems – towards measuring progress in oral health promotion and
disease prevention. Bulletin of the World Health Organization 2005,
83:686–693.

doi:10.1186/1472-6831-12-46
Cite this article as: Ramraj et al.: Dental treatment needs in the
Canadian population: analysis of a nationwide cross-sectional survey.
BMC Oral Health 2012 12:46.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.statcan.gc.ca/pub/82-003-s/2007000/article/10364-eng.pdf
http://www12.statcan.gc.ca/census-recensement/2011/dp-pd/prof/index.cfm?Lang=E
http://www12.statcan.gc.ca/census-recensement/2011/dp-pd/prof/index.cfm?Lang=E

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and sample
	Collection of data
	Data variables and analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors' contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


