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Abstract 

Background:  It has been documented that income is a strong determinant of dental care use in Canada, mostly due 
to the lack of public coverage for dental care. We assess the contributions of food insecurity and home ownership to 
income-related equity in dental care use and access. We add to the literature by adding these two variables among 
other socio-economic determinants of equity in dental care use and access to dental care. Evidence on equity in 
access to and use of dental care in Canada can inform policymaking.

Methods:  We estimate income-related horizontal inequity indexes for the probability of 1) receiving at least one 
dental visit in the last 12 months; and 2) lack of dental visits during the 3 years before the interview. We conduct the 
analyses using data from the 2013–2014 Canadian Community Health Survey (CCHS) at the national and regional 
level.

Results:  There is pro-rich inequity in the probability of visiting a dentist or an orthodontist and in access to dental 
care in Ontario. Inequities vary across jurisdictions. Housing tenure and food insecurity contribute importantly to both 
use of and access to dental care, adding information not captured by standard socio-economic determinants.

Conclusions:  Redistributing income may not be enough to reduce inequities. Careful monitoring of equity in dental 
care is needed together with interventions targeting fragile groups not only in terms of income but also in improving 
house and food security.
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Background
There is some evidence of socio-economic inequalities in 
oral health [1, 2]. Pro-rich socio-economic inequalities 
and income-related inequities in the utilization of some 
health care services in Canada, particularly dental care, 
have been documented [3–10]. Also, during and after the 
global financial crisis of 2008–9, food insecurity and hous-
ing problems have increased in Canada as well as in the 

US and Europe [11, 12]. There are good reasons to believe 
that food insecurity and home ownership may affect the 
extent of social inequalities and income-related inequity 
in dental care use in Canada. In this study, we propose to 
enrich the description of socio-economic status (SES) in 
assessing equity in access and utilization of dental care by 
adding these two measures of household economic and 
financial insecurity as non-need independent variables 
beside income. Annual income provides much informa-
tion on what commodities a household can afford and, 
as a result, whether the household can afford dental care 
services without jeopardizing its other consumption. We 
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posit that it does not, however, capture all relevant infor-
mation, and we propose to enrich the description of SES 
by adding these two household characteristics. Food inse-
curity is a measure of how likely it is that a household can-
not afford the required quantity and quality of food [11]. 
A general definition of household food insecurity is given 
by Anderson [13] and refers to having a limited or uncer-
tain availability of nutritionally adequate and safe food, 
or to having to acquire foods in socially unacceptable 
ways. This is a measure of purchasing power, and we posit 
that purchasing power may vary across households with 
similar income levels, especially since the big recession 
of 2008. The second characteristic is home ownership: 
here, we hypothesize that two households with the same 
income may have different purchasing power and situa-
tions relative to uncertainty depending on whether they 
own their house, especially in Canadian urban centres 
where housing prices have increased dramatically [14, 15]. 
As a result, home ownership status may affect the afford-
ability of dental care services, conditional on income, and 
we want to test this is the case. There is evidence for both 
Canada and the US that both food insecurity [16–25] 
and housing insecurity [26–29] have a negative impact 
on individual physical and mental health. Duncan and 
Bonner [30] for Canada find a detrimental effect of food 
insecurity on oral health. Access to healthy food is con-
sidered a factor that affects oral health [31, 32]. There is 
conflicting evidence on the link between food insecurity 
and health care use. Tarasuk et al. find an effect for Can-
ada for ambulatory care [33] and for mental health care 
[25]. Kushel et al. [26] find an effect for the US and both 
ambulatory and emergency care. However, Bhargava and 
Lee [34] find no effect among the 50+ in Georgia, US. On 
dental care in particular, Allin et al. [5] find that, in Europe 
and the US, inequalities in dental care use are more pro-
nounced across wealth than income quintiles. Muirhead 
et al. [35] show that food insecurity has a powerful impact 
on dental care use among Ontario working poor: 40% of 
those who are food insecure report seeing a dentist only 
when in pain, versus 18% of those who are food secure; 
52% of those who are food insecure reported unmet den-
tal care need, versus 24% of those who are food secure. 
Previous work on unmet needs for dental care in Canada 
found evidence that individuals with low income and 
without dental insurance coverage had the highest prob-
ability of reporting financial barriers to dental care and 
that reported unmet needs due to costs were associated 
with lower dental visit frequency and poorer oral health 
outcomes after controlling for the effects of income and 
insurance coverage [36]. However, the impact of both the 
lack of house ownership and food insecurity on income-
related inequities in dental care use and unmet access to 
dental care has never been studied. We will add to the 

literature on income-related inequities by introducing 
these two variables among other socio-economic (non-
need) determinants and by estimating their contribution 
on horizontal equity in dental care use. We will also add 
a rich set of controls describing chronic conditions, test-
ing their role on dental care utilization. It has been shown 
for other countries like Italy that equity in the use of and 
unmet needs for health care services may vary not only 
by region [37] but also by type of chronic disease [38]. 
There is evidence for Canada that the use of health care 
services varies with the type of chronic conditions [4] and 
that being affected by diabetes tends to be associated with 
lower access to dental care [10].

However, evidence is needed on the role of food inse-
curity and home ownership in income-related inequi-
ties in access to dental care in Canada.

Data
The data used were from the 2013–2014 Canadian 
Community Health Survey (CCHS) annual component, 
conducted by Statistics Canada [39]. This is a large sur-
vey representative of the Canadian population and at 
the provincial level.

CCHS includes both a mandatory core set of ques-
tions that are completed by respondents in all prov-
inces and a set of optional components completed at 
the discretion of individual provinces. We based our 
analysis on the full national sample with non-missing 
values on all the variables used and the adult popula-
tion aged more than 17 years old. We firstly estimated 
models for the probability of using dental care by 
using CCHS data for all Canadian main regions. For 
our purposes, respondents living in Ontario (approxi-
mately one-third of the population) were asked ques-
tions on unmet need for dental care, which we used to 
study access to dental care for that province only and 
we estimated models for the probability of reporting 
unmet need for dental care with the richer set of inde-
pendent variables on dental care that was only avail-
able for Ontario (dental care inclusion modules 1 and 
2 of the CCHS). The details of the selection process 
of the datasets used are reported in additional online 
resources (Additional file 1).

Dependent variables
Our two dependent variables measured dental health 
care use and lack of access to dental care. The measure 
for dental care utilization was based on a standard ques-
tion regarding whether individuals consulted a dentist, 
dental hygienist or orthodontist during the 12 months 
preceding the interview (consulting meaning either seen 
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or talked to).1 To study access, we used a question posed 
to respondents living in Ontario (and Northwest Terri-
tories) only, relative to not having visited a dentist over 
the past 3 years. Respondents who reported no visit in 
the past 3 years were classified as having unmet access 
to dental care, under the assumption that any individual 
should visit a dentist at least once every 3 years. We also 
used a more subjective variable in a sensitivity analysis: 
those who reported no visits in 3 years were asked the 
reason for this, and we created a variable of unmet access 
for financial reasons by giving a value of 1 to respond-
ents stating the reason was due to costs. Last, we used a 
question posed to respondents in Ontario only to run a 
sensitivity analysis on our analysis of dental care use (first 
analysis): “It was reported earlier that you have ‘seen’ or 
‘talked to’ a dentist in the past 12 months. Did you actu-
ally visit one?”, the variable on utilization in the past 
12 months being restricted to those who had visited one.

Independent variables
Need variables
The need variables included age, gender, poor self-assessed 
health, poor self-assessed mental health, and low per-
ceived life satisfaction. Following previous studies [38], we 
tested the inclusion of additional chronic health indica-
tors, including a dummy set for the main chronic diseases 
reported by respondents (rheumatic diseases, cardiovas-
cular, respiratory, diabetes, cancer, digestive diseases, back 
problems and scoliosis, anxiety, and other chronic dis-
eases).2 After this, we kept the only chronic condition vari-
able that had a significant impact in all our models, having 
been diagnosed with diabetes. Unfortunately, information 
on oral health (a potential important determinant of the 
need for dental health care) was available only for respond-
ents living in Ontario. We ran a sensitivity analysis on that 
sub-population, including information on oral health, and 
concluded that including it did not change the statistical 
significance or values of the other estimated effects. For 
analyses conducted on respondents from Ontario, we used 
the following variable for oral health: we constructed an 
index for oral health status by Cronbach’s alpha, pooling 
a set of 14 questions on oral health conditions.3 We then 

used a variable which takes the value of 1 if the individual 
belongs to the lowest tertile of the distribution of this index, 
reporting a poor dental health status, and zero otherwise.

Non‑need variables
We divided income by the square root of household size 
and then took the logarithm of this equalized income. 
Food insecurity (FI) is measured by Statistics Canada 
with an indicator on Household Food Insecurity Sta-
tus, based on a set of 18 questions, and describes the 
food security situation of the household in the previ-
ous 12 months. It captures three kinds of situations: 1–
Food secure: no sign of difficulty with income-related 
food access; 2–Moderately food insecure: sign of com-
promised quality and/or quantity of food consumed; 
3–Severely food insecure: sign of reduced food intake 
and disrupted eating patterns. This variable is adopted 
from the Health Canada model of food security status. 
FI is measured in the US and in Canada with a standard 
questionnaire. We used data from the Group Food Secu-
rity Module of the CCHS survey. This is based on the 
definition of FI as “The uncertainty and insufficiency of 
food availability and access that are limited by resource 
constraints, and the worry or anxiety and hunger that 
may result from it” (Wunderlich and Norwood, p.49) 
[40]. Those households classified as food secure did not 
report issues. Households classified as moderately food 
insecure had problems in the quality and/or quantity of 
food consumed among adults and/or children, whereas 
severely food insecure showed more extensive compro-
mises, including reduced food intake among adults and/
or children because of a lack of money for food (see Sta-
tistics Canada [39]; Tarasuk [20]).4 We therefore used two 
dummy variables if the individuals lived respectively in 
a severely or moderately food insecure family, and zero 
otherwise. Housing status in the survey was captured by 

1  We also considered the number of consultations to a dentist/orthodontist. 
However, as indicated by previous evidence for Canada, results from the esti-
mation of count models showed that SES determinants were not as relevant, 
and they are not reported here.
2  For mapping chronic conditions, we used a set of dummy variables, tak-
ing the value of 1 if individuals replied positively when asked if they were 
affected by a set of chronic conditions (under the premise that they should 
have been diagnosed by a health professional) and that they expected the 
conditions to last or had already lasted 6 months or more, and zero other-
wise.
3  The number of items for the index is 14, the average interim correlation is 
0.1637, and the Cronbach’s alpha is 0.73.

4  The questions are ascending in the severity of circumstances in terms 
of FI. Individuals were firstly asked “Which of the following statements best 
describes the food eaten in your household in the past 12 months, that is, since 
[current month] of last year?”. They were then asked whether they or other 
individuals in the family exhibited these behaviours: worried that food would 
run out before household members had money to buy more; found that the 
food bought just didn’t last, and there was no money to get more; couldn’t 
afford to eat balanced meals; relied on only a few kinds of low-cost food to 
feed a child because they were running out of money to buy food; couldn’t 
feed a child a balanced meal because they couldn’t afford it; were not eating 
enough because they just couldn’t afford enough food; ever cut the size of 
meals, ate less than they felt necessary, skipped meals, were hungry but didn’t 
eat, personally lost weight, or did not eat for a whole day; and finally, reflect-
ing the worst situation, whether they had had to cut the size of any child’s 
meals, any child had ever skipped meals, any child was ever hungry but they 
just couldn’t afford more food, or any child ever did not eat for a whole day 
because there wasn’t enough money for food. In order to determine house-
hold food security status, responses to each question were coded as either 
“affirmative” or “negative”. Depending on the question, they had to reply either 
yes or no, or that those circumstances were often true, sometimes true, or 
never true in the past 12 months. Responses were then grouped into the three 
categories of food secure, moderately food insecure, and highly food insecure.
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a question relative to house tenure status, where indi-
viduals were asked if they were living in a rented home 
or had home ownership. We used the dummy for home 
rented as a proxy for house insecurity, as opposed to 
house security with home ownership. There was no pos-
sibility to distinguish between those owning their home 
with or without debt. In our estimates we controlled for 
a set of further non-need variables such as marital status, 
immigrant status, race/ethnicity (aboriginal, non-white), 
smoking status (daily smoking), obesity, regular alcohol 
consumption, and living in rural areas. The provinces in 
which individuals live were collapsed into six regions, and 
a dummy variable for each one was created: (1) Atlan-
tic, which includes Nova Scotia, New Brunswick, Prince 
Edward Island and Newfoundland-Labrador; (2) Quebec; 
(3) Prairies, which includes Alberta, Saskatchewan and 
Manitoba; (4) Territories, which includes Yukon, North-
west Territories and Nunavut; (5) British Columbia; and 
(6) Ontario.

We added one variable related to dental hygiene life-
style. In the special module available only for Ontario, 
individuals were also asked their frequency of brushing 
teeth (“How often do you brush your teeth?”). We used 
a dummy variable that takes the value of 1 if this was 
at least twice a day, and zero otherwise. Last, we used 
another dummy, taking the value of 1 if individuals were 
covered by dental insurance, and zero otherwise. Our ref-
erence individual for the models on dental visits utiliza-
tion was a white local citizen, married (or common-law) 
middle income and middle-aged (46–55 years) woman, 
living in Ontario, not actively working as employee or 
self-employed i.e. being either unemployed, housework, 
student, receiving social support or in other non-active 
conditions, with secondary education level, with at least 
a fair health/mental health/life satisfaction status, not 
affected by diabetes, not obese, neither currently smok-
ing nor practicing heavy drinking, not physically active, 
not food insecure, not having to pay rent for a home, liv-
ing in an urban area. For the models on unmet access to 
dental visits, the reference individual had the same char-
acteristics as above and, in addition, had at least a fair or 
good oral health, no dental insurance, and did not brush 
her/his teeth at least twice a day. Descriptive statistics for 
the main dependent and independent variables used are 
shown in Table 1.

Methods
According to the principle of horizontal equity in health 
care, access should depend only on need, while socio-
economic factors unrelated to need should not influence 
utilization [41]. We tested for income-related equity in 
health care use, applying the indirect standardization 

by regression method [41–45]. The horizontal inequity 
index (HI) is defined as the difference between income-
related inequality in the observed health care use (CM) 
and income-related inequality in “need-expected” use 
(CN). The need-expected use is obtained by setting at 
their sample mean all non-need variables. The concentra-
tion index CM is positive (negative) whenever better-off 
individuals (worse-off) use dental care more than worse-
off individuals (better-off). If the need distribution is 
favouring those who are worse off (better off), then we 
observe that the value of CN is negative (positive). There 
is no inequity in access to care when CM equals CN or 
the difference is not statistically significant. A positive 
(negative) value of the inequity implies inequity favour-
ing those who are better off (worse off). Conversely, when 
the dependent variable measures unmet access to den-
tal care, a negative (positive) value of HI implies ineq-
uity favouring those who are better off (worse off). An 
intuitive interpretation of the HI results can be obtained 
by multiplying HI by 75; for example, a HI value of 0.2 
implies that equity can be achieved by redistributing 
15% (0.2 × 75) of care from the rich to the poor [41]. 
For more details on the methodology see the additional 
resource (Additional file 2). In order to estimate CN, we 
estimated two set of logit models for: 1–the probability 
of having consulted a dentist or an orthodontist in the 
last 12 months in Canada; 2–the probability of having 
visited a dentist or an orthodontist in the last 12 months 
and of reporting lack of access to dental visits in the last 3 
years in Ontario. The model for the lack of access to den-
tal visits in Ontario was also estimated for the subset of 
individuals that indicated the main reason for not having 
visited a dentist in the last 3 years to be dental care costs. 
In all models we distinguished independent variables 
between need and non-need variables (Table  1). Non-
need variables were set to their sample mean for obtain-
ing CN [41, 45]. We estimated the income-related HI 
index for 1) the probability of using dental care services 
(all Canada and provinces) and 2) for the probability of 
unmet access to dental visits in the last 3 years (Ontario). 
All estimates were derived from weighted models using 
the population weights provided by Statistics Canada 
with the survey data. The estimated standard errors were 
based on the bootstrap method using weights provided 
by Statistics Canada.

Results
The proportion of Canadians visiting a dentist in 2013–
2014 was approximately 67%; the proportion of those 
who reported they did not access a dental visit in the last 
3 years—our measure for unmet access to dental care1—
in Ontario and Northwest Territories was 16% (Table 1), 
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Table 1  Variables and descriptive statistics

Variables Sample sizea Weighted %b

Dependent variables:
  Dental or orthodontal care in the last 12 months YES 33,712 66%

NO 17,367 34%

  Unmet access to dental visits (last time visited dentist replied 
3 years or more) (Ontario)c

YES 2318 14%

NO 14,236 86%

  A) Need variables
    Self- assessed health status POOR OR VERY POOR 5619 11%

FAIR, GOOD OR VERY GOOD 45,460 89%

    Self- assessed mental health status POOR OR VERY POOR 3070 6%

FAIR, GOOD OR VERY GOOD 48,102 94%

    Self-assessed dental health status (Ontario)c POOR 329 2%

FAIR, GOOD OR VERY GOOD 16,225 98%

    Age 18–25 7151 14%

26–35 8683 17%

36–45 9194 18%

46–55 9194 18%

56–65 8683 17%

65+ 8173 16%

    Sex MALE 25,029 49%

NON MALE 26,050 51%

    Chronic conditions:

      Diabetes YES 3576 7%

NO 47,503 93%

  B) Non-need variables
    Lifestyles:

      Obese YES 10,216 20%

NO 40,863 80%

      Daily smoker YES 7151 14%

NO 43,928 86%

      Regular drinker YES 32,691 64%

NO 18,388 36%

      Brush teeth at least 2 times a day (Ontario)c YES 12,747 77%

NO 3807 23%

    Other socioeconomic:

      Migrant status IMMIGRANT 13,281 26%

NOT IMMIGRANT 37,798 74%

      Cultural racial background: NON-WHITE 10,216 20%

WHITE 40,863 80%

      Aboriginal identity YES 1532 3%

NO 49,547 97%

    Level of education: LESS THAN SECONDARY​ 6129 12%

SECONDARY​ 10,216 20%

SOME POST SECONDARY​ 3065 6%

POST-SECONDARY CERTIFIED 31,669 62%

    Occupational status: EMPLOYED 28,604 56%

SELF-EMPLOYED 5619 11%

OTHER (RETIRED, UNEMPLOYED, ETC.) 16,856 33%

    Housing tenure status: rented house YES 13,791 27%

NO 37,288 73%
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and 14% in Ontario alone.5 Of all individuals in Canada, 
6% were living in food insecurity (4% moderate and 2% 
severe) (Table 1). Those living in a rented house were 27% 
of the total population, but this proportion more than 
doubles among the moderately food insecure (63%) and 
is almost three times higher among the severely food 
insecure (75%). Those who reported dental visits in the 
past 12 months were slightly less likely to be moderately 
(3.9%) or severely (1.6%) food insecure than the general 
population, and only 19% were tenants. These propor-
tions were much higher among individuals reporting 
not having seen a dentist in the last 3 years in Ontario, 
of which approximately 17% were moderately (11%) 
or severely (6%) food insecure and 44% were tenants. 
Among those who reported unmet access, 30% were ten-
ants and had food insecurity (either moderate or severe), 

i.e., five times the proportion of those who did not report 
problems in access (6%).

Overall, individuals who were better off were more 
likely to use dental care than the poor and less likely to 
report unmet access to dental visits during the 3 years 
preceding the interview. Tables  2 and 3 show the esti-
mated odds ratios for all the logistic models. As expected, 
the probability of visiting a dentist or an orthodontist in 
Canada and of reporting problems in access to dental 
care is overall significantly associated with health care 
needs. With respect to the reference individual, being 
male, younger or elderly, being obese, and having dia-
betes are all factors associated with lower odds of use 
and higher odds of unmet access to dental care. Higher 
income is associated with higher odds of using dental 
care and conversely of unmet access to dental care, as 
high education and being employed. People with a high 
level of education and living in British Columbia were 
also more likely to access dental care. Ethnicity, marital 
status, and lifestyle all have associations with dental care 
access: being non-white or aboriginal, being a widow, 
being obese, smoking, and regular alcohol use are all 
associated with lower odds of using dental care. Engaging 

Data source: CCHS 2013–2014
a Weighted statistics. Total sample size with non-missing observations was 51,079 (see Additional file 1)
b Weighted proportions
c Weighted statistics. Ontario special Dental module sample size with non-missing observations was 16,554

Table 1  (continued)

    Marital status: WIDOW/SEPARATED/ DIVORCED 6640 13%

SINGLE 12,259 24%

MARRIED 26,050 51%

COMMON LAW 6129 12%

    Household food insecurity: NO FOOD INSECURITY 48,014 94%

MODERATE 2043 4%

HIGH 1022 2%

    Dental insurance coverage (Ontario)c YES 7780 47%

NO 8774 53%

    Geographic factors: RURAL 9194 18%

URBAN 41,885 82%

ATLANTIC 3517 7%

QUEBEC 11,956 23%

BRITISH_COL 6719 13%

PRAIRIES 9186 18%

TERRITORIES 151 0%

ONTARIO 19,550 38%

  C) Other socioeconomic continuous variables Description Mean St. Dev
    Income HOUSEHOLD TOTAL INCOME (CAD) 89,139 300,081

    Household size HOUSEHOLD SIZE 2.82 1.43

    Equalized income =INCOME/SQRT (HOUSEHOLD SIZE) 54,857 174,678

    Natural log of equalized income =LN (EQUALIZED INCOME) 10.6 0.95

5  Observations for the Northwest Territories were insufficient for a disaggre-
gated analysis in our sample. Therefore, we reported results for Ontario. In 
Ontario, 71% reported that they visited a dentist during the last 12 months, 
29% reported that the last time they visited a dentist was more than 1 year ago, 
11% between 1 year and 2 years ago, 5.3% from 2 to 3 years ago, 3.5% from 3 
to 4 years ago, 1.7% from 4 to 5 years ago, 7.2% 5 years or more ago, and 1.14% 
had never visited a dentist.



Page 7 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 	

Ta
bl

e 
2 

Lo
gi

t e
st

im
at

es
 fo

r t
he

 p
ro

ba
bi

lit
y 

of
 u

si
ng

 d
en

ta
l v

is
its

 b
y 

ge
og

ra
ph

ic
 a

re
as

 (O
dd

s 
Ra

tio
s)

a

Va
ri

ab
le

s
O

nt
ar

io
A

tla
nt

ic
Q

ue
be

c

O
dd

s R
at

io
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

O
dd

s R
at

io
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

O
dd

s R
at

io
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

H
ea

lth
 a

nd
 li

fe
st

yl
es

:

 
Po

or
 o

r v
er

y 
po

or
 s

el
f-a

ss
es

se
d 

he
al

th
 s

ta
tu

s 
(re

f g
oo

d 
or

 fa
ir)

0.
74

−
2.

6
0.

00
9

0.
59

8
0.

92
8

0.
90

−
1

0.
34

1
0.

71
8

1.
12

1
0.

86
−

1.
2

0.
22

1
0.

66
7

1.
09

8

 
A

ffe
ct

ed
 b

y 
di

ab
et

es
 (r

ef
. n

o 
di

ab
et

es
)

0.
83

−
1.

6
0.

10
7

0.
65

7
1.

04
2

0.
86

−
1.

3
0.

19
1

0.
68

4
1.

07
9

0.
75

−
2.

3
0.

02
3

0.
58

0
0.

96
0

 
O

be
se

 (r
ef

. N
ot

 o
be

se
)

0.
92

−
1

0.
32

5
0.

78
4

1.
08

4
0.

81
−

2.
2

0.
03

0
0.

67
4

0.
98

0
0.

93
−

0.
7

0.
47

7
0.

75
1

1.
14

3

 
Cu

rr
en

t s
m

ok
er

 (r
ef

. N
on

-
sm

ok
er

 o
r p

as
t s

m
ok

er
)

0.
56

−
5.

7
0.

00
0

0.
46

1
0.

68
4

0.
64

−
3.

7
0.

00
0

0.
50

3
0.

81
1

0.
67

−
3.

9
0.

00
0

0.
54

4
0.

81
8

 
Re

gu
la

r d
rin

ke
r (

re
f. 

N
on

-
dr

in
ke

r o
r, 

oc
ca

si
on

al
 d

rin
ke

r)
1.

48
4.

68
0.

00
0

1.
25

7
1.

74
8

1.
59

5.
3

0.
00

0
1.

34
0

1.
88

8
1.

66
5.

27
0.

00
0

1.
37

4
2.

00
2

Im
m

ig
ra

tio
n 

an
d 

Et
hn

ic
ity

:

 
Im

m
ig

ra
nt

 (r
ef

. L
oc

al
)

0.
78

−
2.

4
0.

01
8

0.
62

9
0.

95
6

0.
93

−
0.

3
0.

75
6

0.
58

6
1.

47
5

0.
89

−
0.

7
0.

47
8

0.
64

3
1.

22
9

 
N

on
-w

hi
te

 (r
ef

. W
hi

te
)

0.
87

−
1.

1
0.

29
1

0.
67

8
1.

12
4

0.
77

−
0.

9
0.

39
0

0.
42

1
1.

40
2

0.
87

−
0.

7
0.

45
9

0.
59

4
1.

26
6

 
A

bo
rig

in
al

 (r
ef

. N
on

 a
bo

rig
in

al
)

0.
86

−
0.

9
0.

36
8

0.
61

3
1.

19
9

0.
92

−
0.

5
0.

59
7

0.
68

2
1.

24
6

0.
86

−
0.

7
0.

47
5

0.
56

2
1.

30
9

 
Ed

uc
at

io
n 

le
ve

l l
ow

 e
du

ca
tio

n 
se

co
nd

ar
y 

(re
f.)

0.
49

−
6

0.
00

0
0.

39
0

0.
61

9
0.

50
−

5.
5

0.
00

0
0.

38
8

0.
63

7
0.

54
−

5.
2

0.
00

0
0.

43
3

0.
68

5

 
Ed

uc
at

io
n 

le
ve

l h
ig

h
1.

21
2.

02
0.

04
4

1.
00

5
1.

45
5

1.
16

1.
59

0.
11

2
0.

96
5

1.
40

2
1.

19
1.

8
0.

07
2

0.
98

5
1.

42
8

M
at

er
ia

l r
es

ou
rc

es
:

 
Li

vi
ng

 in
 a

 h
ou

se
 re

nt
ed

 (r
ef

. 
ho

m
e 

ow
ne

r)
0.

57
−

6.
2

0.
00

0
0.

48
0

0.
68

3
0.

79
−

2
0.

04
4

0.
62

9
0.

99
4

0.
73

−
2.

9
0.

00
4

0.
58

8
0.

90
3

Fo
od

 in
se

cu
rit

y:

 
N

o 
Fo

od
 in

se
cu

rit
y 

(re
f.)

 M
od

er
-

at
el

y 
fo

od
 in

se
cu

re
0.

59
−

3.
3

0.
00

1
0.

43
5

0.
81

0
0.

60
−

2.
5

0.
01

3
0.

40
5

0.
89

8
0.

78
−

1
0.

29
7

0.
49

1
1.

24
3

 
H

ig
hl

y 
Fo

od
 in

se
cu

re
0.

73
−

1.
4

0.
15

0
0.

48
0

1.
11

9
0.

89
−

0.
3

0.
73

3
0.

45
4

1.
74

2
0.

40
−

2.
8

0.
00

5
0.

21
0

0.
75

8

 
Eq

ui
va

liz
ed

 p
er

so
na

l I
nc

om
e 

(lo
g)

1.
24

2.
51

0.
01

2
1.

04
9

1.
47

6
1.

62
5.

84
0.

00
0

1.
38

1
1.

91
2

1.
57

4.
62

0.
00

0
1.

29
6

1.
90

0

G
eo

gr
ap

hi
ca

l f
ac

to
rs

:

 
Li

vi
ng

 in
 a

 ru
ra

l a
re

a 
(re

f. 
ur

ba
n 

ar
ea

)
0.

77
−

3.
4

0.
00

1
0.

66
3

0.
89

8
0.

89
−

1.
4

0.
15

9
0.

76
0

1.
04

6
0.

71
−

3.
8

0.
00

0
0.

60
0

0.
85

1

 
A

tla
nt

ic

 
Q

ue
be

c

 
Br

iti
sh

_C
ol

 
Pr

ai
rie

s

 
Te

rr
ito

rie
s



Page 8 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 

Ta
bl

e 
2 

(c
on

tin
ue

d)

St
at

ist
ic

s:

 
N

16
,5

46
66

19
96

50

 
k

26
26

26

 
ch

i2
62

4
45

1.
22

3
52

4

 
p

0
0

0

C
N

0.
00

1
0.

81
0.

41
6

−
0.

00
0

0.
00

2
−

0.
00

1
0.

00
−

3.
07

0
0.

00
2

−
0.

01
0.

01
2

7.
2

0.
00

0
0.

00
6

0.
01

1

C
M

0.
11

3
22

.7
0.

00
0

0.
10

4
0.

12
3

0.
14

1
0.

01
17

.8
60

0.
00

0
0.

12
5

0.
14

1
17

.9
0.

00
0

0.
12

5
0.

15
6

H
I

0.
11

3
22

.8
0.

00
0

0.
10

3
0.

12
3

0.
14

4
0.

01
18

.4
40

0.
00

0
0.

12
9

0.
12

9
16

.8
0.

00
0

0.
11

3
0.

14
8

Va
ri

ab
le

s
Pr

ai
ri

es
Te

rr
ito

ri
es

B.
 C

ol
um

bi
a

O
dd

s R
at

io
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

O
dd

s R
at

io
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

O
dd

s R
at

io
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

H
ea

lth
 a

nd
 li

fe
st

yl
es

:

 
Po

or
 o

r v
er

y 
po

or
 s

el
f -

as
se

ss
ed

 
he

al
th

 s
ta

tu
s 

(re
f g

oo
d 

or
 fa

ir)
0.

62
−

4
0.

00
0

0.
48

7
0.

78
0

0.
55

−
2.

5
0.

01
4

0.
34

4
0.

88
7

1.
04

0.
22

0.
82

3
0.

74
3

1.
45

2

 
A

ffe
ct

ed
 b

y 
di

ab
et

es
 (r

ef
. n

o 
di

ab
et

es
)

1.
14

0.
91

0.
36

5
0.

86
1

1.
50

2
0.

99
−

0
0.

98
9

0.
48

2
2.

05
1

0.
92

−
0.

4
0.

68
2

0.
63

1
1.

35
2

 
O

be
se

 (r
ef

. N
ot

 o
be

se
)

0.
94

−
0.

6
0.

52
7

0.
78

0
1.

13
6

1.
03

0.
22

0.
82

6
0.

76
7

1.
39

4
0.

69
−

2.
7

0.
00

8
0.

53
2

0.
90

7

 
Cu

rr
en

t s
m

ok
er

 (r
ef

. N
on

-
sm

ok
er

 o
r p

as
t s

m
ok

er
)

0.
61

−
4.

6
0.

00
0

0.
49

2
0.

75
3

0.
87

−
0.

7
0.

49
2

0.
59

3
1.

28
6

0.
61

−
3.

2
0.

00
2

0.
44

8
0.

82
8

 
Re

gu
la

r d
rin

ke
r (

re
f. 

N
on

-
dr

in
ke

r o
r, 

oc
ca

si
on

al
 d

rin
ke

r)
1.

25
2.

49
0.

01
3

1.
04

9
1.

49
5

1.
27

1.
35

0.
17

9
0.

89
5

1.
81

3
1.

26
2.

1
0.

03
6

1.
01

5
1.

55
4

Im
m

ig
ra

tio
n 

an
d 

Et
hn

ic
ity

:

 
Im

m
ig

ra
nt

 (r
ef

. L
oc

al
)

0.
95

−
0.

4
0.

66
5

0.
74

1
1.

21
1

1.
24

0.
64

0.
52

2
0.

63
7

2.
42

7
0.

84
−

1.
5

0.
13

6
0.

66
2

1.
05

8

 
N

on
-w

hi
te

 (r
ef

. W
hi

te
)

0.
74

−
1.

8
0.

07
0

0.
54

1
1.

02
5

0.
56

−
1.

6
0.

10
2

0.
27

4
1.

12
4

0.
95

−
0.

3
0.

74
4

0.
72

2
1.

26
2

 
A

bo
rig

in
al

 (r
ef

. N
on

 a
bo

rig
in

al
)

0.
64

−
2.

5
0.

01
4

0.
45

0
0.

91
5

0.
94

−
0.

3
0.

77
0

0.
61

3
1.

43
8

1.
32

1.
04

0.
29

6
0.

78
6

2.
20

2

 
Ed

uc
at

io
n 

le
ve

l l
ow

 e
du

ca
tio

n 
se

co
nd

ar
y 

(re
f.)

0.
71

−
2.

6
0.

01
0

0.
54

7
0.

92
2

1.
48

1.
27

0.
20

3
0.

81
0

2.
68

9
0.

47
−

4.
8

0.
00

0
0.

34
5

0.
63

9

 
Ed

uc
at

io
n 

le
ve

l h
ig

h
1.

18
1.

79
0.

07
4

0.
98

4
1.

41
4

1.
49

1.
92

0.
05

4
0.

99
2

2.
24

8
1.

26
1.

88
0.

06
0

0.
99

0
1.

59
3

M
at

er
ia

l r
es

ou
rc

es
:

 
Li

vi
ng

 in
 a

 h
ou

se
 re

nt
ed

 (r
ef

. 
ho

m
e 

ow
ne

r)
0.

77
−

2.
6

0.
01

0
0.

62
6

0.
93

8
0.

69
−

1.
9

0.
05

7
0.

46
9

1.
01

2
0.

65
−

3.
3

0.
00

1
0.

50
6

0.
84

5

Fo
od

 in
se

cu
rit

y:

 
N

o 
Fo

od
 in

se
cu

rit
y 

(re
f.)

 M
od

er
-

at
el

y 
fo

od
 in

se
cu

re
0.

74
−

1.
4

0.
16

8
0.

47
9

1.
13

7
0.

68
−

1.
3

0.
20

8
0.

37
4

1.
23

9
n.

a

 
H

ig
hl

y 
Fo

od
 in

se
cu

re
0.

78
−

0.
6

0.
56

6
0.

32
9

1.
83

9
1.

22
0.

41
0.

68
0

0.
47

7
3.

10
6

n.
a

 
Eq

ui
va

liz
ed

 p
er

so
na

l In
co

m
e 

(lo
g)

1.
34

4.
07

0.
00

0
1.

16
2

1.
53

5
1.

38
2.

83
0.

00
5

1.
10

3
1.

71
4

1.
38

3.
71

0.
00

0
1.

16
3

1.
63

1

G
eo

gr
ap

hi
ca

l f
ac

to
rs

:

 
Li

vi
ng

 in
 a

 ru
ra

l a
re

a 
(re

f. u
rb

an
 a

re
a)

0.
93

−
0.

7
0.

49
9

0.
75

7
1.

14
5

1.
09

0.
38

0.
70

3
0.

71
2

1.
65

5
0.

70
−

2.
7

0.
00

7
0.

54
6

0.
90

8



Page 9 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 	

Ta
bl

e 
2 

(c
on

tin
ue

d)

St
at

ist
ic

s:

 
N

10
,7

58
12

98
62

69

 
k

26
26

26

 
ch

i2
26

7
67

.0
56

22
9.

3

 
p

0
0

0

C
N

0.
01

2
6.

48
0.

00
0

0.
00

5
0.

00
9

0.
00

0
−

0.
1

0.
96

0
−

0
0.

00
3

0.
00

2
2.

21
0.

02
7

0.
00

2
0.

00
4

C
M

0.
10

5
12

.9
0.

00
0

0.
08

9
0.

12
1

0.
12

3
6.

14
0.

00
0

0.
08

4
0.

16
3

0.
09

5
11

.4
0.

00
0

0.
07

9
0.

11
2

H
I

0.
09

8
12

0.
00

0
0.

07
6

0.
10

8
0.

12
3

5.
39

0.
00

0
0.

07
1

0.
15

2
0.

09
3

11
.1

0.
00

0
0.

07
7

0.
11

Va
ri

ab
le

s
Ca

na
da

O
dd

s R
at

io
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

H
ea

lth
 a

nd
 li

fe
st

yl
es

:

 
Po

or
 o

r v
er

y 
po

or
 s

el
f a

ss
es

se
d 

he
al

th
 s

ta
tu

s 
(re

f g
oo

d 
or

 fa
ir)

0.
79

−
3.

8
0.

00
0

0.
70

3
0.

89
2

 
A

ffe
ct

ed
 b

y 
di

ab
et

es
 (r

ef
. n

o 
di

ab
et

es
)

0.
87

−
2.

2
0.

02
6

0.
76

5
0.

98
3

 
O

be
se

 (r
ef

. N
ot

 o
be

se
)

0.
89

−
2.

6
0.

01
0

0.
81

0
0.

97
2

 
Cu

rr
en

t s
m

ok
er

 (r
ef

. N
on

 
sm

ok
er

 o
r p

as
t s

m
ok

er
)

0.
62

−
9

0.
00

0
0.

56
0

0.
68

9

 
Re

gu
la

r d
rin

ke
r (

re
f. 

N
on

 d
rik

er
 

or
, o

cc
as

io
na

l d
rin

ke
r)

1.
43

7.
88

0.
00

0
1.

31
1

1.
56

8

Im
m

ig
ra

tio
n 

an
d 

Et
hn

ic
ity

:

 
Im

m
ig

ra
nt

 (r
ef

. L
oc

al
)

0.
88

−
2

0.
04

2
0.

77
3

0.
99

5

 
N

on
w

hi
te

 (r
ef

. W
hi

te
)

0.
84

−
2.

2
0.

03
1

0.
72

0
0.

98
4

 
A

bo
rig

in
al

 (r
ef

. N
on

 a
bo

rig
in

al
)

0.
84

−
1.

9
0.

05
3

0.
70

6
1.

00
3

 
Ed

uc
at

io
n 

le
ve

l l
ow

 e
du

ca
tio

n 
se

co
nd

ar
y 

(re
f.)

0.
54

−
9.

7
0.

00
0

0.
48

2
0.

61
5

 
Ed

uc
at

io
n 

le
ve

l h
ig

h
1.

23
4.

37
0.

00
0

1.
12

1
1.

35
1

M
at

er
ia

l r
es

ou
rc

es
:

 
Li

vi
ng

 in
 a

 h
ou

se
 re

nt
ed

 (r
ef

. 
H

om
e 

ow
ne

r)
0.

66
−

8
0.

00
0

0.
59

9
0.

73
2

Fo
od

 in
se

cu
rit

y:

 
N

o 
Fo

od
 in

se
cu

rit
y 

(re
f.)

 M
od

er
-

at
el

y 
fo

od
 in

se
cu

re
0.

66
−

3.
9

0.
00

0
0.

54
0

0.
81

6

 
H

ig
hl

y 
Fo

od
 in

se
cu

re
0.

64
−

3.
1

0.
00

2
0.

47
5

0.
85

0

 
Eq

ui
va

liz
ed

 p
er

so
na

l I
nc

om
e 

(lo
g)

1.
35

5.
7

0.
00

0
1.

21
9

1.
50

1



Page 10 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 

Ta
bl

e 
2 

(c
on

tin
ue

d)

G
eo

gr
ap

hi
ca

l f
ac

to
rs

:

 
Li

vi
ng

 in
 a

 ru
ra

l a
re

a 
(re

f. 
ur

ba
n 

ar
ea

)
0.

80
−

5.
1

0.
00

0
0.

72
9

0.
86

8

Re
gi

on
:

 
O

nt
ar

io
 (r

ef
.)

 
A

tla
nt

ic
0.

59
−

9.
6

0.
00

0
0.

53
0.

65
7

 
Q

ue
be

c
0.

62
−

8.
6

0.
00

0
0.

56
0.

69
5

 
Br

iti
sh

_C
ol

0.
81

−
3.

4
0.

00
1

0.
71

5
0.

91
5

 
Pr

ai
rie

s
0.

54
−

12
0.

00
0

0.
48

6
0.

59
9

 
Te

rr
ito

rie
s

0.
83

−
1.

6
0.

12
1

0.
65

1.
05

1

St
at

ist
ic

s:

 
N

51
,0

79

 
k

31

 
ch

i2
19

03
.7

 
p

0

C
N

0.
00

4
10

.7
0.

00
0

0.
00

4
0.

00
5

C
M

0.
11

6
36

.1
0.

00
0

0.
10

9
0.

12
2

H
I

0.
11

1
35

0.
00

0
0.

10
5

0.
11

7

Bo
ot

st
ra

p 
N

or
m

al
-b

as
ed

 s
ta

nd
ar

d 
er

ro
rs

. D
at

a 
so

ur
ce

: C
CH

S 
20

13
–2

01
4

a  E
st

im
at

es
 o

bt
ai

ne
d 

af
te

r c
on

tr
ol

lin
g 

fo
r a

ge
, s

ex
, m

ar
ita

l s
ta

tu
s, 

ur
ba

ni
za

tio
n 

le
ve

l, 
oc

cu
pa

tio
na

l s
ta

tu
s



Page 11 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 	

Ta
bl

e 
3 

Lo
gi

t m
od

el
s 

fo
r d

en
ta

l c
ar

e 
us

e 
an

d 
fo

r u
nm

et
 a

cc
es

s 
to

 d
en

ta
l c

ar
e 

us
e 

– 
O

nt
ar

io
a

Va
ri

ab
le

s
H

as
 s

ee
n 

a 
de

nt
is

t o
r o

rt
ho

do
nt

is
t i

n 
th

e 
la

st
 1

2 
m

on
th

s
N

o 
de

nt
al

 v
is

its
 d

ur
in

g 
th

e 
la

st
 3

 y
ea

rs
N

o 
de

nt
al

 v
is

its
 d

ur
in

g 
th

e 
la

st
 3

 y
ea

rs
- r

ea
so

n:
Co

st
s

O
dd

s
Bo

ot
st

ra
p

P 
>

 |z
|

N
or

m
al

-b
as

ed
O

dd
s

Bo
ot

st
ra

p
P 

>
 |z

|
N

or
m

al
-b

as
ed

O
dd

s
Bo

ot
st

ra
p

P 
>

 |z
|

N
or

m
al

-b
as

ed

Ra
tio

St
d.

 E
rr.

z
[9

5%
 C

on
f. 

In
te

rv
al

]
Ra

tio
St

d.
 E

rr.
z

[9
5%

 C
on

f. 
In

te
rv

al
]

Ra
tio

St
d.

 E
rr.

z
[9

5%
 C

on
f. 

In
te

rv
al

]

H
ea

lth
 a

nd
 li

fe
st

yl
es

:

 
Po

or
 

or
 v

er
y 

po
or

 s
el

f-
as

se
ss

ed
 

de
nt

al
 

he
al

th
 

st
at

us
 (r

ef
 

go
od

 o
r 

fa
ir

1.
07

0.
08

85
0.

81
0.

41
7

0.
90

9
1.

25
79

0.
82

0.
09

27
−

1.
72

0.
08

6
0.

66
11

1.
02

77
0.

60
0.

12
09

−
2.

54
0.

01
1

0.
40

36
0.

88
98

 
Br

us
he

 
te

et
h 

at
 

le
as

t t
w

ic
e 

a 
da

y

1.
42

0.
13

68
3.

66
0.

00
0

1.
17

8
1.

71
70

0.
59

0.
07

51
−

4.
16

0.
00

0
0.

45
72

0.
75

46
0.

67
0.

12
79

−
2.

08
0.

03
8

0.
46

52
0.

97
81

 
A

ffe
ct

ed
 

by
 d

ia
be

te
s 

(re
f. 

no
 

di
ab

et
es

)

0.
80

0.
10

77
−

1.
66

0.
09

7
0.

61
4

1.
04

11
1.

32
0.

24
22

1.
52

0.
12

7
0.

92
34

1.
89

33
2.

06
0.

53
77

2.
77

0.
00

6
1.

23
61

3.
43

68

 
O

be
se

 
(re

f. 
N

ot
 

ob
es

e)

0.
91

0.
08

67
−

1.
02

0.
30

6
0.

75
20

1.
09

36
0.

87
0.

11
46

−
1.

08
0.

28
2

0.
66

97
1.

12
40

0.
95

0.
18

79
−

0.
27

0.
78

9
0.

64
31

1.
39

83

 
Cu

rr
en

t 
sm

ok
er

 
(re

f. 
N

on
-

sm
ok

er
 

or
 p

as
t 

sm
ok

er
)

0.
59

0.
06

45
−

4.
81

0.
00

0
0.

47
9

0.
73

37
1.

65
0.

20
05

4.
09

0.
00

0
1.

29
62

2.
08

97
1.

54
0.

27
62

2.
41

0.
01

6
1.

08
39

2.
18

90

 
Re

gu
la

r 
dr

in
ke

r 
(re

f. 
N

on
 

dr
ik

er
 o

r, 
oc

ca
si

on
al

 
dr

in
ke

r)

1.
43

0.
13

27
3.

87
0.

00
0

1.
19

3
1.

71
63

0.
71

0.
07

99
−

3.
04

0.
00

2
0.

56
95

0.
88

52
0.

89
0.

15
98

−
 0

.6
5

0.
51

3
0.

62
50

1.
26

44

Im
m

ig
ra

tio
n 

an
d 

Et
hn

ic
ity

:

 
Im

m
i-

gr
an

t (
re

f. 
Lo

ca
l)

0.
85

0.
09

76
−

1.
44

0.
15

0
0.

67
6

1.
06

17
1.

00
0.

15
12

0.
03

0.
98

0
0.

74
72

1.
34

86
1.

29
0.

29
29

1.
13

0.
25

9
0.

82
80

2.
01

44



Page 12 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 

Ta
bl

e 
3 

(c
on

tin
ue

d)

 
N

on
-

w
hi

te
 (r

ef
. 

W
hi

te
)

0.
85

0.
11

90
−

1.
18

0.
23

8
0.

64
3

1.
11

58
1.

18
0.

21
30

0.
93

0.
35

2
0.

83
07

1.
68

30
0.

57
0.

15
12

−
2.

13
0.

03
3

0.
33

61
0.

95
61

 
A

bo
-

rig
in

al
 

(re
f. 

N
on

 
ab

or
ig

in
al

)

0.
72

0.
12

98
−

1.
81

0.
07

0
0.

50
8

1.
02

75
1.

74
0.

39
21

2.
48

0.
01

3
1.

12
34

2.
71

05
1.

24
0.

33
85

0.
77

0.
44

1
0.

72
18

2.
11

34

Ed
uc

at
io

n 
le

ve
l:

 
Lo

w
 

ed
uc

at
io

n 
se

co
nd

ar
y 

(re
f.)

0.
62

0.
08

81
−

3.
35

0.
00

1
0.

47
2

0.
82

17
1.

23
0.

19
84

1.
27

0.
20

3
0.

89
50

1.
68

57
0.

98
0.

24
12

−
0.

09
0.

92
6

0.
60

25
1.

58
52

 
Ed

uc
a-

tio
n 

le
ve

l 
hi

gh

1.
20

0.
11

88
1.

8
0.

07
2

0.
98

4
1.

45
24

0.
67

0.
07

71
−

3.
47

0.
00

1
0.

53
64

0.
84

13
1.

00
0.

19
25

0.
01

0.
99

3
0.

68
74

1.
45

97

M
at

er
ia

l r
es

ou
rc

es
:

 
Li

vi
ng

 
in

 a
 h

ou
se

 
re

nt
ed

 
(re

f. 
ho

m
e 

ow
ne

r)

0.
63

0.
05

92
−

4.
96

0.
00

0
0.

52
0

0.
75

34
1.

73
0.

22
62

4.
21

0.
00

0
1.

34
10

2.
23

74
2.

14
0.

39
60

4.
09

0.
00

0
1.

48
45

3.
07

10

Fo
od

 in
se

cu
rit

y:

 
(re

f. 
no

t f
oo

d 
in

se
cu

re
) 

M
od

er
-

at
el

y 
fo

od
 

in
se

cu
re

0.
69

0.
10

98
−

2.
31

0.
02

1
0.

50
9

0.
94

66
1.

46
0.

28
91

1.
89

0.
05

8
0.

98
69

2.
14

91
1.

65
0.

44
58

1.
86

0.
06

3
0.

97
37

2.
80

38

 
H

ig
hl

y 
Fo

od
 

in
se

cu
re

0.
66

0.
15

43
−

1.
78

0.
07

6
0.

41
8

1.
04

38
1.

99
0.

54
77

2.
51

0.
01

2
1.

16
40

3.
41

62
2.

28
0.

72
38

2.
59

0.
00

9
1.

22
33

4.
24

72

 
H

as
 d

en
-

ta
l i

ns
ur

-
an

ce
 (r

ef
. 

no
 d

en
ta

l 
in

su
ra

nc
e)

3.
67

0.
32

59
14

.6
2

0.
00

0
3.

08
1

4.
36

47
0.

27
0.

03
22

−
10

.9
4

0.
00

0
0.

21
00

0.
33

75
0.

09
0.

01
84

−
12

.0
3

0.
00

0
0.

06
33

0.
13

71

 
Eq

ui
v-

al
iz

ed
 

pe
rs

on
al

 
In

co
m

e 
(lo

g)

1.
16

0.
06

52
2.

73
0.

00
6

1.
04

38
1.

29
99

0.
86

0.
04

10
−

3.
27

0.
00

1
0.

77
85

0.
93

93
0.

84
0.

04
42

−
3.

26
0.

00
1

0.
76

09
0.

93
43

St
at

is
tic

s:

 
k

28
.0

0
28

.0
0

28
.0

0



Page 13 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 	

Ta
bl

e 
3 

(c
on

tin
ue

d)

 
ch

i2
58

5.
18

52
8.

80
38

8.
27

 
p

0.
00

0.
00

0.
00

O
bs

er
ve

d
Bo

ot
st

ra
p

N
or

m
al

-b
as

ed
O

bs
er

ve
d

Bo
ot

st
ra

p
N

or
m

al
-b

as
ed

O
bs

er
ve

d
Bo

ot
st

ra
p

N
or

m
al

-b
as

ed

Co
ef

.
St

d.
 E

rr.
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

Co
ef

.
St

d.
 E

rr.
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

Co
ef

.
St

d.
 E

rr.
z

P 
>

 |z
|

[9
5%

 C
on

f. 
In

te
rv

al
]

C
N

−
0.

00
3

0.
00

07
−

4.
00

0.
00

0
−

0.
00

44
−

0.
00

15
0.

02
4

0.
00

28
8.

33
0.

00
0

0.
01

81
0.

02
93

0.
02

7
0.

00
41

6.
46

0.
00

0
0.

01
85

0.
03

46

C
M

0.
11

3
0.

00
50

22
.7

0
0.

00
0

0.
10

36
0.

12
32

−
0.

36
2

0.
02

15
−

16
.8

5
0.

00
0

−
0.

40
44

−
0.

32
01

−
 0

.4
15

0.
04

12
−

10
.0

7
0.

00
0

−
0.

49
59

−
 0

.3
34

3

H
I

0.
11

6
0.

00
50

23
.3

7
0.

00
0

0.
10

66
0.

12
61

−
0.

38
6

0.
02

13
−

 1
8.

16
0.

00
0

−
0.

42
76

−
0.

34
43

−
 0

.4
42

0.
04

05
−

10
.9

1
0.

00
0

−
0.

52
09

−
 0

.3
62

3

Bo
ot

st
ra

p 
N

or
m

al
-b

as
ed

 s
ta

nd
ar

d 
er

ro
rs

. D
at

a 
so

ur
ce

: C
CH

S 
20

13
–2

01
4

a  E
st

im
at

es
 o

bt
ai

ne
d 

af
te

r c
on

tr
ol

lin
g 

fo
r a

ge
, s

ex
, m

ar
ita

l s
ta

tu
s, 

ur
ba

ni
za

tio
n 

le
ve

l, 
oc

cu
pa

tio
na

l s
ta

tu
s



Page 14 of 17Giannoni and Grignon ﻿BMC Public Health          (2022) 22:497 

in regular physical exercise is associated with higher odds 
of visiting a dentist.

The results show that food insecurity is an important 
non-need factor of both equity in the use of and access 
to dental care. In particular, food insecurity is associated 
with lower odds of using dental care (Table 2) and higher 
odds of reporting lack of access to dental care (Table 3). 
Importantly, another component of financial insecurity 
related to housing, as measured by having to pay rent 
and not owning a house, is an important non-need fac-
tor in both horizontal equity in the use (Table  2) and 
unmet access to dental care (Table 3). Overall, the prob-
ability of visiting a dentist would be higher if people were 
not living in high food insecurity and/or owned their 
dwelling (Fig. 1). There is pro-rich inequity in the prob-
ability of visiting a dentist or an orthodontist (Table  2). 
Inequities vary across jurisdictions. Atlantic (HI = 0.14; 
P = 0.008; CI:0.000 0.129) and Quebec (HI = 0.13; 
P = 0.000; CI:0.113 0.148) show the highest inequity 
in the probability of dental care, Ontario (HI = 0.11; 
P = 0.000; CI:0.103 0.123) and the Territories (HI = 0.12; 
P = 0.000; CI = 0.071 0.152) are similar to the national 
average (HI = 0.11; P = 0.000; CI:0.105 0.117), whereas 
British Columbia (HI = 0.09; P = 0.000; CI: 0.077 0.11) 
and the Prairies (HI = 0.10; P = 0.000; CI: 0.076 0.108) 
show values below the national average (Fig. 2, Table 2). 
In comparison with previous articles based on data for 
the period 2000–2005, dental care is still distributed in 
favour of the richest [5, 7, 9]. We obtained almost iden-
tical results by using either the more general question, 
“Have you seen a dentist or orthodontist”, available at the 
national level for all regions, or the more specific ques-
tion, “You reported that you have seen a dentist or ortho-
dontist in the last 12 months: have you actually visited 
one?” (Table  3). This confirms the robustness of results 
obtained at the national and regional levels without the 
extended set of variables on dental care. There are high 
inequities in unmet access to dental visits in Ontario 
(HI = -0.39, P = 0.000, CI:-0.4276 0.3443); again, high 
food insecurity and housing insecurity appear autono-
mous non-need factors contributing to the probability 
of reporting problems in access to dental care (Table 3). 
Our results show that the HI for unmet access does not 
change substantially using the richer set of variables from 
the special modules variables on dental care inclusion 
in Ontario if the reason for unmet visits is due only to 
costs (HI-0.44, P = 0.000, CI: − 0.5209 0.3623) (Table 3). 
Estimates for Ontario show that high and moderate food 
insecurity are associated with higher odds of report-
ing unmet access to dental care and lower odds of using 
dental care. Differently from the countrywide estimates, 
the odds of high food insecurity are higher than the odds 
of moderate food insecurity for both use of and unmet 

access to dental care. Similar to the nationwide estimates, 
living in a rented house is associated with lower odds of 
using dental care and higher odds of having problems in 
access (Table 3).

Discussion
We can see from these results that not having food secu-
rity and living in a rented house are associated with lower 
probability of using dental care, everything else being the 
same. These two variables also affect access to dental care 
in Ontario. Like in other countries such as Italy, we found 
that inequities in utilization are smaller than those in 
unmet access to dental care [37]. In the case of Ontario, 
inequities in access are three times higher than inequi-
ties in use of dental care. Estimates obtained by using the 
extended set of variables available for Ontario are simi-
lar to those obtained with the common set of variables 
available at the country level. This reinforces the results 
obtained with the core set of variables available nation-
wide. Our data are cross-sectional so we cannot infer 
causality. However, our evidence for Canada reinforces 
the view that reducing food insecurity in Europe and 
North America could counterbalance the negative effect 
of food insecurity on health care use [33, 46, 47]. Results 
are in line with previous evidence for Ontario showing 
that public spending on housing can offset the relation-
ship between rising unemployment and food insecurity 
[47]. As a further test, we performed a decomposition 
analysis of the HI index for the probability of using dental 
care.6 This confirmed the results that housing and food 
insecurity are relevant determinants, together accounting 
for the largest contribution after income on the HI index 
(see Additional file 3).7

Conclusions
Estimates of the HI (horizontal inequity) index for the 
probability of using dental care show that, overall, ineq-
uities in dental care use in Canada are persisting. This 
work adds to the literature by also estimating inequi-
ties in unmet access to dental care in selected areas of 
Canada for which data were made available (Ontario 
and NW Territories). As expected, in these areas ineq-
uities in access are much higher than inequities in use. 
Therefore, it seems important for Canada to systemati-
cally report on indicators not only on the use of dental 
care but also on unmet access to dental care. The meth-
odology applied aimed at describing the contribution of 

6  Estimates for Ontario and other provinces showed similar results; therefore, 
they are not reported.
7  We are aware that more advanced techniques for decomposition are avail-
able and could be applied. However, our primary concern here was to see 
whether these determinants affected the use of dental care. Future analyses 
will compare results from more advanced techniques of decomposition.
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other non-need factors to horizontal inequity than the 
traditionally considered such as income, education etc. 
We newly showed that both food insecurity and home 
ownership are non-need factors contributing to income-
related inequity in dental care access and use. This study 
is based on cross-sectional data, and therefore infer-
ence on causality is limited. We cannot interpret this as 
a causal relationship from food and housing insecurity to 
dental care use, as these two variables can be influenced 

by unobservable characteristics that can also affect den-
tal care use. We could not fully explore the links among 
insurance coverage, food insecurity, and home owner-
ship due to data limitations at the national level. Future 
work will be targeted at analysing in detail such links by 
allowing the confounders and mediators of the relation-
ship between each of the covariates and dental services 
to vary. Moreover, further work is required to see if and 
how extended insurance coverage for dental care could at 

Fig. 1  Average marginal effect of high food insecurity and house rented on the probability of seeing a dentist or an orthodontist over samples of 
different income quantiles (quintile). Legend: Data source: CCHS 2013–2014

Fig. 2  HI index estimation by Regions in Canada - Probability of having seen a dentist or an orthodontist in the last 12 months (estimates and their 
95%confidence intervals). Legend: Data source: CCHS 2013–2014
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least partially offset the difficulty of living in food insecu-
rity and without home ownership in terms of improving 
access to dental care. Despite its limitations, this study 
favours the argument that it is important to tackle the 
food and housing insecurity of households in order to 
reduce existing inequities in access to and use of dental 
care, thus improving the overall equity performance of 
Canada’s health care system. There is a need for interven-
tions aiming at improving equity in access to dental care, 
such as increasing public dental care coverage for frag-
ile groups. Our study suggests that redistributing income 
may not be enough to reduce inequities in dental care use 
and access to dental care. What matters is to also act on 
other dimensions of purchasing power, such as housing 
tenure status and food security.

Abbreviations
CCHS: Canadian Community Health Survey; FI: Food Insecurity; HI: House 
dwelling status; CI: Confidence interval; OR: Odds ratio; SE: Standard Errors; 
SES: Socio-economic status.
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