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Abstract
Objective: To describe the prevalence of oral pain in Canada and to identify its covariates.

Methods: Data were derived from the 2007–2009 Canadian Health Measures Survey. Data were analyzed for a total of 5284 
respondents (2558 males, 2726 females) aged 6–79 years. The outcome variable was self-reported pain in the mouth in the past 
12 months. Bivariate and multivariate analyses were used to investigate the relationship between oral pain and 4 sets of covari-
ates: socio-demographic factors, dental service utilization, oral health behaviours and clinical oral health. 

Results: Oral pain in the past 12 months was reported by 11.7% of respondents. Oral pain was slightly, but not significantly, more 
prevalent among females than males (13.6% vs. 10.0%). The lowest and highest prevalence of oral pain were reported by children 
and young adults, respectively. Multivariate analyses suggested that oral pain was significantly more prevalent among adoles-
cents and adults, those in the lowest income groups, those who avoided a dental professional because of the cost and those with 
untreated decayed teeth.

Conclusion: Canadians with financial barriers to accessing dental care and those with untreated dental decay were at risk of 
having dental pain. These findings have important implications for the provision of dental care in Canada.

Oral pain and its covariates: findings of a 
Canadian population-based study

Vahid Ravaghi, DDS, MSc, PhD; Carlos Quiñonez, DMD, MSc, PhD, 
FRCD(C); Paul J. Allison, BDS, FDS RCS (Eng), PhD

Oral pain is a common symp-
tom of oral health conditions. It 
affects an individual’s daily life 

activities, such as eating, sleeping and 
social functioning,1-5 and adversely 
affects society, through absenteeism 
(i.e., time lost from work or school).1,6,7 
Oral pain is also a major factor in 
seeking dental treatment.8,9

Obtaining information about oral 
pain has become an important com-

ponent of national health surveys. The 
prevalence of toothache in the past 6 
months was 14.5% among US adults 
in the 1989 National Health Interview 
Survey,10 and painful aching in the 
past 12 months was reported by 28% 
of participants in the 1998 UK Adult 
Oral Health Survey.11 There have been 
some reports on oral pain among 
Canadians,5,7 but those studies were 
limited, in that they reported data for 
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samples that were not nationally representative or 
they did not examine the covariates of oral pain.

The 2007–2009 Canadian Health Measures 
Survey (CHMS) has set the scene for informing 
policy-makers about the prevalence of oral pain 
and its covariates. This study was undertaken to 
describe the prevalence of oral pain in Canada and 
to identify its covariates.

Methods

Data Source

Data for this study were obtained from the 
2007–09 CHMS, the most recent national health 
survey of the Canadian population collecting data 
on oral health indicators. The CHMS is a probabi-
listic, multistage, stratified survey of households. 
The sampling framework ensures representative-
ness of the Canadian population, by the collection 
of data from different age–sex groups sampled from 
several sites across Canada, stratified by region. 
The CHMS aimed to provide national estimates by 
collecting data from several sites covering 97% of 
the population of Canada. The 2007–09 CHMS col-
lected data from 5604 Canadians aged 6–79 years. 
For the current analysis, adults with no teeth in 
the upper and lower jaws (n = 302) were excluded. 
In addition, 18 respondents who did not attend 
dental examination were excluded from analyses. 
The methodology and sampling framework of the 
CHMS have been described by Statistics Canada.12

Oral Pain
The experience of oral pain was determined 

through the following question: “In the past 12 
months, how often have you had any other persis-
tent or ongoing pain anywhere in your mouth?” 
Participants reported the frequency of pain by 
selecting one of the following answers: never, 
rarely, sometimes or often. For the purpose of data 
analysis, the frequency of dental pain was dichot-
omized as persistent pain (sometimes or often) and 
no persistent pain (never or rarely). This classifica-
tion was also adopted by the technical report on 
the oral health findings of the CHMS published by 
Health Canada.13

Covariates
Four sets of covariates were included in the 

analyses: socio-demographic factors, dental ser-

vice utilization, oral health behaviours and clin-
ical oral health. The socio-demographic factors 
were sex, age-group, racial background, country 
of birth, equivalized household income, educa-
tion and ownership of the dwelling by a member 
of the household. Equivalized household income 
was calculated using the OECD (Organisation for 
Economic Co-operation and Development) modi-
fied equivalence scale, which takes into account 
the number and ages of people in each house-
hold.14 Education reflected the highest level of edu-
cation achieved by any member of the household. 
Indicators of dental service utilization consisted of 
visiting a dental professional in the past 12 months, 
avoiding seeing a dental professional in the past 12 
months because of the cost, having dental insur-
ance and pattern of dental visit (check-up or treat-
ment vs. emergency care only). Indicators of oral 
health behaviours were tooth-brushing and dental 
flossing. Indicators of clinical oral health were 
presence of untreated decayed teeth and overall 
periodontal health. The CHMS Dentist’s Survey 
Manual and Coding Criteria (available upon 
request to the corresponding author) described 
the procedure for examining decayed teeth. A 
tooth was considered decayed if there was any 
smooth-surface caries in the crown. In terms of 
periodontal health, participants were classified as 
healthy or unhealthy, according to the extent of 
clinical attachment loss: those with attachment 
loss of 4 mm or more were considered to have an 
unhealthy periodontal condition, and those with 
attachment loss of less than 4 mm were consid-
ered to have a healthy periodontal condition. This 
classification was also employed by the technical 
report on the oral health findings of the CHMS.13

Data Analysis
Bivariate and multivariate analyses were per-

formed, taking into account sample weights to 
provide estimates representative of the Canadian 
population. STATA 11.1 software (StataCorp LP, 
College Station, TX) was used for the analyses.  
A multivariate logistic regression model was con-
structed to identify the independent relationship 
of covariates with oral pain. Only variables with 
p value less than 0.25 for at least one category 
in the bivariate analyses were entered into the  
multivariate model. The 4 groups of variables  
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associated with oral pain — socio-demographic 
factors, indicators of dental service utilization, 
oral health behaviours and clinical oral health 
outcomes — were entered into the model sequen-
tially. The significance level for the multivariate 
model was set at p < 0.05. Interactions of sex and 
age with income, avoidance of dental professionals 
because of cost and presence of untreated decayed 
teeth were tested. None of these interactions were 
significant, so sex- and age-stratified multivariate 
models were not constructed.

Results

Data were analyzed for 5284 individuals (2558 
males and 2726 females). Most respondents were 
white (84.5%), most had post-secondary educa-
tion (78.0%), and most had visited a dental pro-
fessional in the past 12 months (80.3%) (Table 1). 
Oral pain was reported by 11.7% of the study 
population. Oral pain was slightly more preva-
lent among females than males, but the differ-
ence was not statistically significant (13.6% vs. 
10.0%; p  = 0.13). Three socio-demographic fac-
tors were significantly related to oral pain at the 
bivariate analytic level: age (p  < 0.001), income 
(p  = 0.02) and ownership of dwelling (p  = 0.01) 
(Table 2). The prevalence of oral pain was lowest 
and highest among children and young adults, 
respectively (Table 2, Fig. 1), and this pattern was 
present for both sexes. Oral pain was more preva-
lent among individuals who avoided a dental pro-
fessional because of the cost (p < 0.001) and those 
who never visited a dental professional or did so 
only for emergency care (p  =  0.01). Individuals 
who reported brushing their teeth more frequently 
were less likely to report oral pain (p  = 0.03). 
Oral pain was significantly related to the pres-
ence of untreated decayed teeth (p  < 0.001) but 
not to unhealthy periodontal condition (p = 0.96). 
Stratified bivariate analyses of the data for the 
male and female population suggested that covari-
ates of oral pain varied according to sex (Table 2). 
All variables that were significantly related to oral 
pain for the total population were also signifi-
cantly related to oral pain for female participants. 
However, only 3 of these variables (age, avoiding 
a dental professional because of cost and presence 
of untreated decayed teeth) were significant in the 
analysis of male participants. 

In the final model, age, income, avoiding a 
dental professional because of cost and presence of 
untreated decayed teeth were significant covariates 
of oral pain (see model 5 in Table 3). Adolescents, 
young adults and adults were at significantly higher 
risk of oral pain than children. The prevalence of 
oral pain was significantly higher among those in 
the 2 lowest income quintiles than among those in 
the highest income quintile. Those who avoided a 
dental professional because of cost were 2.68 times 
(95% confidence interval 2.06–3.49) more likely to 
report oral pain. The odds of reporting oral pain 
were 1.58 times greater (95% confidence interval 
1.07–2.32) among those with untreated decayed 
teeth than among those without such teeth.

Discussion

This paper reports the prevalence of oral 
pain and its covariates on the basis of data from 
the 2007–2009 CHMS. Oral pain affects a large 
number of Canadians. Specifically, more than one-
tenth of survey respondents reported oral pain in 
the past 12 months. Because of methodologic dif-
ferences, such as variation in the recall period for 
which participants reported oral pain, it was dif-
ficult to compare the results of this analysis with 
those of other studies. In a 2008 national tele-
phone interview survey of Canadians, only 5% 
of participants reported “painful aching in the 
mouth” within the previous month.7 In contrast, 
a 1985 mail survey of people living in Toronto 
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Figure 1: Sex-stratified distribution of oral pain by age group. The prevalence 
of oral pain varied significantly by age (p < 0.001) but not by sex (p = 0.13).
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reported a 14.1% prevalence of “toothache” in the 
past 4 weeks among adults.15

The current study found that oral pain in 
Canada was more prevalent among adolescents 
and adults (than among children), lower income 
groups, those who avoided a dental professional 
because of the cost and those with untreated 
decayed teeth.

There was no difference in reporting of oral 
pain between males and females. This finding is 
consistent with some studies of oral pain,5,10,15-17 
although others have reported higher prevalence 
of oral pain among males18 or females.11,19-21 When 
the data were analyzed by age-group, children had 
the lowest prevalence of oral pain. In the CHMS, 
parents or guardians answered questions about 
their children aged 6 to 11 years, which might have 
affected the findings. Nevertheless, it has been 
shown that parents can provide accurate infor-
mation about their children’s oral health status.22 
Among adults, there was an inverse relationship 
between age and oral pain, in agreement with the 
literature.10,11,19 The decrease in oral pain among 
elderly people can be attributed to a decline in the 
number of natural teeth and, accordingly, a reduc-
tion in the number of decayed teeth.19 An alterna-
tive explanation is the lower expectations for oral 
health among older age groups, which leads to 
better results for self-reported outcomes such as 
oral pain.23

The finding that oral pain was more prevalent 
among lower income groups confirms previous 
findings reported in the literature.10,11,16,19,20,24-26 
Interestingly, the relationship between income and 
oral pain remained significant after controlling for 
indicators of dental service utilization and clinical 
oral health (see model 5 in Table 3), suggesting 
that these variables are unlikely to provide the full 
explanation for this relationship. It is possible that 
factors other than those investigated in this study 
transfer the effect of socio-economic status to oral 
pain.

In the final model, avoiding dental visits 
because of the cost was related to reporting more 
oral pain, whereas dental insurance was not a sig-
nificant covariate. In other words, having dental 
insurance did not fully address financial bar-
riers to oral health care. It is possible that those 
suffering from oral pain face other barriers to oral 

health care, even if they have dental insurance.27 
The provision of dental insurance varies from one 
person to another in terms of treatments that are 
covered and levels of reimbursement, which may 
have influenced this finding. In addition, visiting 
a dental professional in the past 12 months and 
visiting dental professionals for check-ups or treat-
ment were not associated with reporting oral pain. 
The possibility of treatment-induced pain, the 
quality of treatment, fear of dental treatment and 
severity of pain are among the factors that might 
influence the relationship between oral pain and 
visiting a dental professional. Nonetheless, in con-
trast with the current findings, previous studies 
have reported that dental pain was less preva-
lent among those who visited a dentist in the past 
year,28 those who visited a dentist for check-ups16 
and those with dental insurance coverage.10

Consistent with previous findings,1,10,16 having 
untreated decayed teeth increased the odds of 
reporting oral pain. The severity of decay also 
increases the risk of dental pain.16

Tooth-brushing and dental flossing were not 
related to oral pain in this study. Other evidence 
is contradictory with regard to the relationship 
between oral health behaviours and pain, with 
some studies having found no relationship28 and 
others having found that pain was less prevalent 
among those who brushed more frequently.17,20 The 
latter finding may be related to the observation 
from this study that untreated decay is related to 
pain: given that the majority of people use fluoride 
toothpaste, those who clean their teeth more often 
are likely to have less decay and therefore less 
pain. However, the relationships between oral 
hygiene and periodontal disease and between peri-
odontal disease and pain in general are much more 
ambiguous, so it is not surprising that this study 
found no relationship between flossing and pain. 

In this study, there was no relationship 
between pain and racial background, although 
this factor was an established determinant of 
major oral health outcomes, including oral pain, 
in one study of US adults.10 The particular histor-
ical context in the United States has led to regular 
use of this indicator for this type of study, but its 
relevance in Canada is questionable. Nevertheless, 
data on racial background were collected in the 
CHMS survey, and this variable was used here as 
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the only indicator of ethnic background available 
for analysis. Given its questionable validity in the 
Canadian context, it is unsurprising that racial 
background was not associated with oral pain.

The terminology used in the literature on 
oral pain has been inconsistent. In particular, it 
is important to distinguish between oral pain, 
which is felt in the mouth, and orofacial pain, 
which encompasses pain in the neck and head. 
Furthermore, some studies have employed other 
terms, such as “dental pain,” “toothache” or “tooth 
pain” to refer to pain in the mouth. Although 
pain in the mouth can originate from tooth-
related problems, oral pain may not be precisely 
represented by the terms “dental pain,” “tooth-
ache” or “tooth pain.” More specifically, the term 
“oral pain” indicates any pain within the mouth, 
whereas dental pain has been described as “pain 
that originates from innervated tissues within the 
tooth or immediately adjacent to it.”29

Some of the important limitations of this 
study were its cross-sectional design, which pre-
cludes causal inference between covariates and 
oral pain, and inherent recall bias for questions 
concerning previous experience of oral pain and 
oral health-related behaviours. There is also the 
possibility of response bias (e.g., some individ-
uals over-reporting their oral health behaviours). 
Several other factors, such as smoking, are poten-
tially related to oral pain19,21,28 but were not inves-
tigated in this study. The CHMS did not gather 
data on smoking among children, so inclusion of 
smoking as a covariate in the analyses for all age 
groups would have resulted in many missing data. 
In future studies, researchers may wish to analyze 
the CHMS data for adults separately, not only to 
investigate the effect of smoking but also because 
some of the covariates that were investigated (e.g., 
periodontal disease) might be more prevalent in 
older populations.

This study has important implications for oral 
health policy in Canada. We suggest that oral 
health policies in this country direct resources 
toward pain-relieving treatment for adolescents 
and adults, among whom the prevalence of oral 
pain was higher than among children and elderly 
people. The higher prevalence of oral pain in 
lower-income groups might ideally be dealt with 
from the perspective of social determinants of 

health, through redistribution of income, but this 
may not be achievable through health policy alone. 
However, lower-income groups should receive 
assistance in accessing treatment, at least in terms 
of pain relief, which would have immediate effects 
on oral health conditions and quality of life. 
Financial barriers to oral health care represented 
an important covariate of oral pain, which should 
be tackled by protecting those who face such bar-
riers or by providing dental treatments to as large 
a proportion of the Canadian population as pos-
sible. Oral health policies should also focus on 
tackling untreated oral disease. If reducing levels 
of oral pain in the Canadian population is adopted 
as a goal of oral health care policy, then our find-
ings indicate that targeting untreated dental decay 
is likely to have an effect, whereas managing peri-
odontal disease is unlikely to reduce oral pain. a
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Table 1 Characteristics of participants, according to socio-demographic factors, dental service utilization, oral health  
behaviours and clinical oral health, 2007–09 (n = 5284) 

Independent variable

Subgroup; no.a (weighted %)b

Entire population Male Female

Sex

Male
Female

2558
2726

(48.4)
(51.6)

NA NA

Age

Children (6–11 years)
Adolescents (12–19 years)
Young adults (20–39 years)
Adults (40–59 years)
Elders (60–79 years)

1070
1008
1178
1182
 846

(20.3)
(19.1)
(22.3)
(22.4)
(16.0)

540
512
522
559
425

(21.1)
(20.0)
(20.4)
(21.9)
(16.6)

530
496
656
623
421

(19.4)
(18.2)
(24.1)
(22.9)
(15.4)

Racial background

White
Non-white

4333
797

(84.5)
(15.5)

2098
383

(84.6)
(15.4)

2235
414

(84.4)
(15.6)

Country of birth

Canada
Outside Canada

4306
977

(81.5)
(18.5)

2088
470

(81.6)
(18.4)

2218
507

(81.4)
(18.6)

Equivalized household incomec

1st quintile (richest)
2nd quintile
3rd quintile
4th quintile
5th quintile (poorest)

897
1071
871

1072
1047

(18.1)
(21.6)
(17.6)
(21.6)
(21.1)

499
513
435
504
461

(20.7)
(21.3)
(18.0)
(20.9)
(19.1)

398
558
436
568
586

(15.6)
(21.9)
(17.1)
(22.3)
(23.0)

Education

Post-secondary
Some post-secondary
Secondary school
Less than secondary school

4015
336
532
265

(78.0)
(6.5)

(10.3)
(5.2)

1946
169
256
115

(78.3)
(6.8)

(10.3)
(4.6)

2069
167
276
150

(77.7)
(6.3)

(10.4)
(5.6)

Ownership of dwelling

Yes
No

3893
1381

(73.8)
(26.2)

1900
650

(74.5)
(25.5)

1993
731

(73.2)
(26.8)

Visit to dental professional in past 12 months

Yes
No

4143
1019

(80.3)
(19.7)

1970
517

(79.2)
(20.8)

2173
502

(81.2)
(18.8)

Avoided dental professional because of cost

Yes
No

839
4442

(15.9)
 (84.1)

354
2203

(13.8)
(86.2)

485
2239

(17.8)
(82.2)

Dental insurance

Yes
No

3660
1594

(69.7)
(30.3)

1786
754

(70.3)
(29.7)

1874
840

(69.1)
(31.0)

Pattern of dental service utilization

Checkup or treatment
Emergency care or never

4689
594

(88.8)
(11.2)

2225
333

(87.0)
(13.0)

2464
261

(90.4)
(9.6)

Toothbrushing

Twice a day or more
Once a day
Less than once a day

3840
1227
209

(72.8)
(23.3)

(4.0)

1671
740
140

(65.5)
(29.0)

(5.5)

2169
487

69

(79.6)
(17.9)
(2.5)

Dental flossing

Once a day or more
Less than once a day
Never

1302
2260
1697

(24.8)
(43.0)
(32.3)

469
1067
1004

(18.5)
(42.0)
(39.5)

833
1193
693

(30.6)
(43.9)
(25.5)

Untreated decayed teeth

Yes
No

830
4453

(15.7)
(84.3)

450
2107

(17.6)
(82.4)

380
2346

(13.9)
(86.1)

Periodontal condition

Healthy
Unhealthy

1934
472

(80.4)
(19.6)

866
263

(76.7)
(23.3)

1068
209

(83.6)
(16.4)

NA = not applicable.
aFor some variables, data were incomplete (i.e., data missing for some participants).
bThe proportions do not correspond directly to the raw data values because of sample weighting, and percentages may not sum to 100 because of rounding.
cCalculated using the OECD (Organisation for Economic Co-operation and Development) modified equivalence scale, to take into account the number and ages of 
people in each household. 
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Table 2 Prevalence of persistent oral pain in the past 12 months according to socio-demographic factors, dental service  
utilization, oral health behaviours and clinical oral health (n = 5284)

Independent variable

Entire population Male Female

Prevalence  
(95% CI)

p valuea Prevalence  
(95% CI)

p valuea Prevalence  
(95% CI)

p valuea

Sex 0.13

Male
Female

10.0 (7.5–13.3)
13.6 (11.2–16.4)

Age < 0.001 0.01 0.01

Children (6–11 years)
Adolescents (12–19 years)
Young adults (20–39 years)
Adults (40–59 years)
Elderly (60–79 years)

5.4 (4.3–6.9)
10.4 (7.5–14.2)
14.7 (12.7–16.9)
12.8 (9.3–17.3)

7.4 (6.0–9.1)

6.1 (4.1–9.2)
7.6 (5.0–11.3)

13.0 (9.9–16.8)
10.7 (5.9–18.6)
5.6 (3.9–7.9)

4.7 (2.8–7.8)
13.4 (8.9–19.8)
16.4 (11.7–22.7)
14.9 (11.0–19.8)

9.1 (6.7–12.3)

Racial background 0.11 0.14 0.54

White
Non-white

10.8 (9.6–12.0)
13.9 (9.6–19.5)

8.5 (6.5–11.1)
13.1 (7.4–22.1)

13.0 (10.9–15.4)
14.7 (8.4–24.6)

Country of birth 0.90 0.91 0.89

Canada
Outside Canada

11.7 (10.4–13.2)
12.0 (8.1–17.5)

9.9 (7.3–13.4)
10.3 (5.8–17.6)

13.5 (11.7–15.5)
13.9 (7.7–23.9)

Equivalized household incomeb 0.02 0.65 0.01

1st quintile (richest)
2nd quintile 
3rd quintile
4th quintile 
5th quintile (poorest)

7.5 (5.5–10.3)
11.7 (8.8–15.3)
9.2 (5.9–13.8)

12.2 (7.8–18.4)
18.1 (14.2–22.7)

8.6 (5.6–12.8)
9.6 (5.7–15.7)
6.0 (3.1–11.2)

11.9 (6.2–21.6)
12.2 (7.2–20.0)

6.2 (2.9–12.7)
13.9 (10.9–17.6)
12.0 (7.3–19.2)
12.5 (7.7–19.6)
22.3 (17.1–28.7)

Education 0.61 0.76 0.17

Post-secondary
Some post-secondary
Secondary school
Less than secondary school

11.8 (10.7–13.1)
12.4 (7.3–20.4)
10.7 (7.2–15.6)
17.0 (10.0–27.2)

10.5 (8.2–13.5)
10.6 (5.3–20.2)
6.5 (2.2–17.9)

13.0 (4.6–31.5)

13.1 (11.0–15.5)
14.3 (6.5–28.6)
14.5 (9.5–21.6)
19.9 (11.7–32.0)

Ownership of dwelling 0.01 0.20 0.01

Yes
No

10.3 (8.5–12.5)
15.5 (12.8–18.6)

9.0 (6.4–12.5)
12.7 (8.1–19.2)

11.7 (9.3–14.6)
18.3 (13.3–24.8)

Visit to dental professional in 
past year

0.69 0.61 0.80

Yes
No

11.6 (10.3–13.1)
12.5 (8.7–17.6)

9.7 (7.4–12.6)
11.1 (6.3–18.9)

13.5 (11.0–16.4)
14.0 (10.3–18.9)

Avoided dental professional 
because of cost

< 0.001 < 0.001 < 0.001

Yes
No

23.4 (19.8–27.5)
9.3 (7.9–10.9)

20.9 (14.5–29.2)
8.0 (5.4–11.5)

25.5 (20.0–31.8)
10.7 (8.6–13.3)

Dental insurance 0.13 0.45 0.18

Yes
No

10.9 (9.2–12.8)
13.9 (10.7–18.0)

9.3 (6.0–14.2)
11.8 (7.6–17.7)

12.4 (9.5–16.2)
16.1 (12.2–20.9)

Pattern of dental service 
utilization

0.01 0.09 < 0.001

Checkup or treatment
Emergency care or never

10.8 (9.5–12.3)
18.1 (13.3–24.1)

9.2 (6.5–12.7)
14.5 (8.9–22.7)

12.4 (10.4–14.7)
23.8 (16.1–33.8)

Toothbrushing 0.03 0.17 0.01

Twice a day or more
Once a day
Less than once a day

10.8 (9.4–12.4)
13.8 (11.0–17.2)
18.8 (10.2–32.1)

9.0 (6.2–12.8)
10.5 (7.0–15.4)
20.6 (10.1–37.3)

Not reportedc

Dental flossing 0.83 0.73 0.37

Once a day or more
Less than once a day
Never

11.7 (9.3–14.6)
11.4 (9.0–14.4)
12.7 (9.4–16.8)

9.7 (6.3–14.5)
9.4 (6.5–13.5)

11.2 (6.6–18.2)

12.9 (9.7–17.0)
13.4 (10.2–17.4)
15.1 (11.5–19.7)

Untreated decayed teeth < 0.001 < 0.001 < 0.001

Yes
No

19.4 (14.8–25.1)
10.1 (8.6–11.9)

17.5 (11.7–25.3)
8.1 (5.7–11.4)

22.0 (15.5–30.2)
12.0 (9.9–14.6)

Periodontal condition 0.96 0.40 0.47

Healthy
Unhealthy

13.0 (11.5–14.6)
13.1 (8.3–20.1)

11.4 (8.5–15.3)
8.0 (3.7–16.4)

14.5 (11.6–17.9)
19.0 (9.2–35.3)

CI = confidence interval.
aStatistically significant p values are indicated in bold.
bCalculated using the OECD (Organisation for Economic Co-operation and Development) modified equivalence scale, to take into account the number and ages of 
people in each household.
cIn accordance with disclosure policies set by Statistics Canada, estimates cannot be presented, because of the small number of observations in some categories. 
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Table 3 Unadjusted and adjusted odds ratios for reporting oral pain the past 12 months, according to independent variables 
(n = 5284)

Independent 
variable

Modela; odds ratio (95% CI)

Model 1 Model 2 Model 3 Model 4 Model 5
Sex

Male
Female

1
1.41 (0.89–2.23)

1
1.46 (0.86–2.46)

1
1.43 (0.84–2.46)

1
1.53 (0.89–2.63)

1
1.56 (0.91–2.68)

Age

Children (6–11 years) 
Adolescents (12–19 years)
Young adults (20–39 years)
Adults (40–59 years)
Elders (60–79 years)

1
2.02 (1.37–2.97)
2.99 (2.24–4.00)
2.55 (1.64–3.95)
1.39 (0.98–1.98)

1
2.66 (1.86–3.80)
4.50 (3.28–6.18)
4.23 (2.55–7.03)
1.84 (1.14–2.96)

1
2.74 (1.73–4.34)
3.97 (2.75–5.73)
3.75 (2.05–6.86)
1.84 (0.98–3.44)

1
2.74 (1.73–4.36)
4.06 (2.81–5.88)
3.83 (2.08–7.06)
1.87 (0.99–3.53)

1
2.58 (1.61–4.13)
3.74 (2.54–5.52)
3.57 (1.93–6.62)
1.77 (0.93–3.36)

Racial background

White
Non-white

1
1.33 (0.92–1.92)

1
1.07 (0.71–1.63)

1
1.04 (0.70–1.55)

1
1.11 (0.73–1.67)

1
1.11 (0.73–1.68)

Country of birth

Canada
Outside Canada

1
1.03 (0.65–1.62)

Equivalized household incomeb

1st quintile (richest) 
2nd quintile
3rd quintile
4th quintile
5th quintile (poorest)

1
1.63 (1.04–2.54)
1.24 (0.68–2.26)
1.70 (0.91–3.18)
2.71 (1.76–4.18)

1
1.87 (1.03–3.39)
1.40 (0.64–3.07)
1.98 (1.22–3.21)
2.67 (1.62–4.39)

1
1.67 (0.94–2.97)
1.26 (0.56–2.82)
1.62 (1.06–2.49)
1.95 (1.18–3.23)

1
1.63 (0.91–2.91)
1.25 (0.56–2.78)
1.59 (1.05–2.40)
1.84 (1.12–3.04)

1
1.64 (0.91–2.99)
1.22 (0.53–2.84)
1.56 (1.04–2.34)
1.76 (1.07–2.90)

Education

Post-secondary
Some post-secondary
Secondary school
Less than secondary school

1
1.06 (0.58–1.95)
0.89 (0.59–1.35)
1.53 (0.82–2.85)

1
1.01 (0.55–1.85)
0.93 (0.53–1.63)
1.57 (0.81–3.04)

1
1.03 (0.59–1.78)
0.88 (0.51–1.54)
1.62 (0.85–3.10)

1
1.05 (0.60–1.85)
0.85 (0.50–1.46)
1.57 (0.82–3.01)

1
1.03 (0.59–1.81)
0.84 (0.49–1.44)
1.54 (0.78–3.04)

Ownership of dwelling

Yes
No

1
1.59 (1.12–2.26)

1
1.12 (0.65–1.92)

1
0.99 (0.59–1.65)

1
1 (0.61–1.63)

1
0.97 (0.6–1.58)

Visit to dental professional in past 12 months

Yes
No

1
1.08 (0.70–1.68)

NA NA NA NA

Avoided dental professional because of cost

Yes
No

2.98 (2.26–3.93)
1

NA
2.85 (2.16–3.76)

1
2.80 (2.14–3.68)

1
2.68 (2.06–3.49)

1

Dental insurance

Yes
No

1
1.33 (0.9–1.94)

NA
1

0.73 (0.45–1.18)
1

0.74 (0.45–1.19)
1

0.74 (0.46–1.19)

Pattern of dental service utilization

Checkup or treatment
Emergency care or never

1
1.82 (1.24–2.68)

NA
1

1.32 (0.87–2.00)
1

1.21 (0.79–1.85)
1

1.12 (0.68–1.83)

Toothbrushing

Twice a day or more
Once a day
Less than once a day

1
1.32 (1.02–1.71)
1.91 (0.89–4.09)

NA NA
1

1.37 (0.98–1.91)
1.86 (0.83–4.20)

1
1.33 (0.92–1.91)
1.73 (0.79–3.80)

Dental flossing

Once a day or more
Less than once a day
Never

1
0.97 (0.64–1.46)
1.09 (0.66–1.8)

NA NA NA NA

Untreated decayed teeth

Yes
No

2.14 (1.43–3.22)
1

NA NA NA
1.58 (1.07–2.32)

1

Periodontal condition

Healthy 
Unhealthy

1
1.01 (0.57–1.81)

NA NA NA NA

No. of observations
p valuec

NA
NA

4699
< 0.001

4680
< 0.001

4674
< 0.001

4673
< 0.001

CI = confidence interval, NA = not applicable.
aModel 1 = unadjusted; model 2 = adjusted for socio-demographic factors; model 3 = adjusted for socio-demographic factors and dental service utilization; model 
4 = adjusted for socio-demographic factors, dental service utilization and oral health behaviours; model 5 = adjusted for socio-demographic factors, dental service 
utilization, oral health behaviours and clinical oral health. Relationships that were statistically significant at the 5% level are shown in bold.
bCalculated using the OECD (Organisation for Economic Co-operation and Development) modified equivalence scale, to take into account the number and ages of 
people in each household.
cThe p values in the last row refer to level of significance of each model
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