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Abstract

Background: Prior to the 2007/09 Canadian Health Measures Survey, there was no nationally representative clinical
data on the oral health of Canadians experiencing cost barriers to dental care. The aim of this study was to
determine the oral health status and dental treatment needs of Canadians reporting cost barriers to dental care.

Methods: A secondary data analysis of the 2007/09 Canadian Health Measures Survey was undertaken using a
sample of 5,586 Canadians aged 6 to 79. Chi square tests were conducted to test the association between
reporting cost barriers to care and oral health outcomes. Logistic regressions were conducted to identify
predictors of reporting cost barriers.

Results: Individuals who reported cost barriers to dental care had poorer oral health and more treatment needs
compared to their counterparts.

Conclusions: Avoiding dental care and/or foregoing recommended treatment because of cost may contribute to
poor oral health. This study substantiates the potential likelihood of progressive dental problems caused by an
inability to treat existing conditions due to financial barriers.

Keywords: Dental, Socioeconomic factors, Healthcare disparities, Dental care needs, Socio-demographic/economic
factors, Health policy
Background
The 2007/09 Canadian Health Measures Survey (CHMS)
reports that the majority of dental care in Canada is pri-
vately financed and delivered on a fee-for-service basis,
with 62.6 per cent of Canadians paying for dental care
through employment-based insurance, 31.9 per cent
through out-of-pocket payments, and 5.5 per cent through
public funding. In turn, public dental care programs in
Canada are generally only targeted to those that meet
strict income eligibility criteria, such as those on social or
disability assistance. Even among those that are eligible,
coverage is typically for basic services and is largely lim-
ited to children and adolescents, and in most cases, only
emergency treatment is provided to adults [1].
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The public’s experience with the affordability of dental
care continues as a topic of major interest to policy stake-
holders in Canada. It is argued that a significant minority
of the Canadian population is likely to experience financial
barriers to accessing dental care, especially among those
who do not have any form of dental insurance. One study
reported that 26 per cent of Canadian adults deem dental
care cost-prohibitive, with 35 per cent of them mentioning
check-ups, cleanings and fillings as treatments they re-
quired but could not afford [2]. A study in 2009 collected
data from working poor Canadian adults and demon-
strated that almost 30 per cent of these individuals had
been unable to afford dental care in the past, with 12.6 per
cent of them reporting a competing need, having to sac-
rifice other spending (e.g. food) to pay for care [3]. In a
national sample of Canadian adults, Locker et al. [4]
demonstrated that 30 per cent reported avoiding or
delaying dental visits, and 32.2 per cent reported not
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being able to receive all the treatment that was recom-
mended due to cost.
In recent years, international studies have begun to

highlight the impact that cost-prohibitive dental care
needs can have on the health and general well-being of
individuals. A survey conducted in the United Kingdom
found that of the 43 per cent of respondents who re-
ported avoiding the dentist due to cost, 26 per cent re-
ported suffering long-term tooth decay, and 13 per cent
reported suffering a periodontal abscess as a result [5].
An Australian study observed an inverse relationship be-
tween dental visiting frequency and Oral Health Impact
Profile (OHIP-14) scores, which evaluates the conse-
quences of oral conditions across various dimensions,
such as functional limitation, physical pain, and psycho-
logical discomfort. Results showed that differences in
mean OHIP-14 scores between groups with low and high
dental visiting patterns was greater than two-fold, indicat-
ing worse oral conditions among those who were unable
to visit a dentist in a given year [6]. Canadian authors,
Locker et al. [4] used a more direct analysis, and demon-
strated that those reporting cost barriers to accessing den-
tal care also reported worse oral health outcomes after
controlling for private insurance coverage, household in-
come, sex, age and education. Their results showed that
the extent and severity of OHIP-14 scores increased
alongside the number of positive responses to cost barrier
questions. Most recently, Ramraj et al. [7] showed that
over a third of Canadians require dental treatment, with
those who report cost barriers to dental care being 2.7
times more likely to have an unmet dental care need.
Prior to the 2007–09 CHMS, there was no nationally

representative clinical data on the oral health of Cana-
dians experiencing cost barriers to dental care. The
availability of this new data provides an opportunity to
explore these barriers and their potential consequences.
Thus, the aim of this study was to determine the oral
health status and dental treatment needs of Canadians
reporting cost barriers to dental care.

Methods
Data from the 2007/09 CHMS, conducted by Statistics
Canada in partnership with Health Canada and the
Public Health Agency of Canada, were utilized for this
study. The CHMS is the first nationally representative
study on clinically measured oral health conditions in
Canada since the Nutrition Canada Survey of the early
1970s. The purpose of the CHMS was to collect infor-
mation “to help evaluate the extent of health problems
[and] to ascertain relationships among disease risk fac-
tors, health protection practices, and health status based
on direct measures” [8].
To access the confidential microdata files of the CHMS,

the principal applicant for this study was required to
submit a proposal to the Social Sciences and Humanities
Research Council (SSHRC) and Statistics Canada. The
principal applicant conducted all statistical analyses at
Statistics Canada’s Toronto Research Data Center
(RDC) under the provisions of the Statistics Act in ac-
cordance with Statistics Canada’s confidentiality rules.
Confidential microdata at the RDC are accessible only
to researchers with approved projects who have been
sworn in under the Statistics Act as ‘deemed employees’.

Sample & study design
A total of 5,604 people living in privately occupied dwell-
ings across Canada were surveyed representing approxi-
mately 97 percent of the Canadian population between 6
and 79 years of age. Further details pertaining to the
CHMS study design, sample and data collection have been
published elsewhere [8].

Data collection
Data collection was conducted in two steps. First, a
questionnaire was administered in respondent’s homes
seeking information on socio-demographic characteris-
tics, oral health, oral symptoms, and oral care habits in-
cluding dental care utilization patterns [8]. Consent was
implied when agreeing to respond to the questions.
Next, a clinical examination in a mobile clinic was con-
ducted by calibrated examining dentists supplied by the
Canadian Forces. The dentist-examiner asked respon-
dents questions relating to dental symptoms (pain,
bleeding, etc.) and medical history questions to ensure
eligibility [8]. Written consent was obtained for the clin-
ical examination [9].

Variables of interest
Cost barriers
Two variables were used to measure cost barriers to
dental care, corresponding to two questions with a “yes”
or “no” response: “In the past 12 months, have you
avoided going to a dental professional because of the
cost of dental care?” and “In the past 12 months, have
you avoided having all the dental treatment that was rec-
ommended because of the cost?”

Oral health status
Oral health variables used in this study include perceived
oral health (how individuals view their health) and clin-
ically evaluated oral health (how health professionals de-
termine health status and one’s need for care).

Self-perceived oral health
Self-perceived oral health includes self-reported oral
health and self-reported oral pain. For self-reported oral
health, respondents were asked to rate the health of their
mouth using the categories excellent, very good, good,
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fair, and poor. These categories were dichotomized into
“excellent to good” and “fair to poor”. For self-reported
oral pain, respondents reported whether they experi-
enced pain in their mouth based on the following ques-
tion: “In the past 12 months, how often have you had
any other persistent or on-going pain anywhere in your
mouth?” Answers were dichotomized into categories
“often and sometimes” and “rarely or never”.

Clinically evaluated oral health
Decayed, missing and filled teeth The number of
decayed, missing and filled teeth (deft and DMFT) were
clinically determined and recorded for each tooth crown
for both adults and children. The total DMFT value is a
continuous outcome variable and is a combined deft and
DMFT figure. That is, decayed, missing and filled teeth
for both primary and permanent dentitions were added
to give a combined value for each respondent.

Treatment needs During the clinical examination, the
dentist examiner determined recommendations for the
type(s) of treatment needed for each participant. The
quantity of needs within each treatment category could
not be specified since recommendations for needing
treatment were categorized as either a “yes” or “no”.
The following treatment categories were used in this

study: prevention (i.e. examination, prophylaxis, fluoride,
sealants, radiographs); restorative (i.e. fillings, crowns,
bridge for restoration of carious lesions); surgery; peri-
odontal (i.e. scaling, root planning, periodontal surgery);
endodontic (i.e. root canal therapy); prosthodontic (i.e.
removable/fixed, partial/full dentures, implant, bridge or
crown); and urgent (i.e. treatment needed within a week;
includes urgent problems from all treatment categories).

Analyses
Survey weights were used to ensure data were nationally
representative. Each weight corresponded to the number
of people represented by the survey respondent in the
population as a whole. In addition, bootstrap weights
were applied to take into account of the CHMS’s com-
plex, multi-stage sampling design.
Descriptive frequencies were calculated to observe the

socioeconomic and demographic characteristics of each
sample. Chi square tests were conducted to test the as-
sociation between reporting cost barriers to care and
oral health outcomes.
Logistic regressions were conducted for each outcome

variable to determine which factors were the strongest
predictors of reporting cost barriers. The crude and ad-
justed odds ratios, 95 percent confidence intervals (CIs)
and P-values were recorded. The significance level was
set at P < 0.05.
All statistical analyses were completed using STATA
v.12. Missing data were the result of non-response to
some or all questions in the survey. These data were
coded by Statistics Canada prior to analyses and were re-
moved from the data set. In addition, respondents who
did not attend the dental examination were excluded
from the analyses (n = 18). As part of the disclosure
process at Statistics Canada’s Research Data Centre, un-
weighted proportions and counts were not permitted for
release. Only weighted data are presented in this study.

Results
Information on the CHMS sample characteristics, in-
cluding socioeconomic and demographic characteristics
can be found in Health Canada’s report on the findings
of the oral health component of the CHMS [8]. Nearly
one in five (23 per cent) of those surveyed reported ex-
periencing a cost barrier to dental care, whether it was
avoiding a dentist, declining recommended dental treat-
ment, or both. Approximately 17.3 per cent (CI: 14.7,
20.3) of those surveyed reported avoiding a dental pro-
fessional due to cost and 16.5 per cent (CI: 15.0, 18.2)
reported declining recommended dental treatment due
to cost.
Respondents aged 20 to 39 (23.7%, CI: 19.1, 29.0), fe-

males (19.2%, CI: 16.1, 22.7), those without dental insur-
ance (35.9%, CI: 30.4, 41.9) and from the lowest income
category (35.2%, CI: 27.1, 44.3) reported avoiding a den-
tal professional in the last year due to cost most often.
Similarly, respondents aged 20 to 39 (19.4%, CI: 16.4,
22.7), females (18.6%, CI: 16.9, 20.4), those without den-
tal insurance (27.4%, CI: 23.1, 32.1) and from the lowest
income category (31.6%, CI: 24.7, 39.3) reported declin-
ing recommended dental treatment in the last year due
to cost. Further details, including the breakdown of so-
cioeconomic and demographic characteristics of those
reporting cost barriers to dental care are published else-
where [10].

Self-perceived oral health
A greater proportion of individuals who reported avoid-
ing a dental professional due to cost also reported hav-
ing fair to poor oral health (33.8%, CI: 27.8, 40.4)
compared to those who did not report avoiding a dental
professional due to cost (11.7%, CI: 9.9, 13.7) (Figure 1).
Similarly, a greater proportion of individuals who re-
ported declining recommended dental treatment due to
cost also reported having fair to poor oral health (33.8%,
CI: 27.8, 40.4) compared to their counterparts (11.6%,
CI: 10.0, 13.4) (Figure 1).
A greater proportion of individuals who reported

avoiding a dental professional due to cost reported hav-
ing oral pain sometimes or often (23.1%, CI: 19.4, 27.3),
compared to their counterparts (9.2%, CI: 7.9, 10.7).
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Figure 1 Self-reported oral health and cost barriers to dental care, 2007–09.
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Similarly, a greater proportion of individuals who re-
ported declining recommended dental treatment due to
cost reported having oral pain sometimes or often
(23.0%, CI: 19.1, 27.4) compared to their counterparts
(9.4%, CI: 8.0, 10.9) (Figure 2).

Clinically evaluated oral health
Decayed, missing and filled teeth
A greater proportion of individuals who reported avoiding
a dental professional due to cost had experienced dental
caries in their lifetime compared to their counterparts
(93.5%, CI: 0.91, 0.95 vs. 87.6%, CI: 0.86, 0.90) (Table 1).
They had over three times the amount of untreated decay,
with a mean decay score of 1.37 (CI: 0.98, 1.77), compared
to 0.37 (CI: 0.29, 0.45) among their counterparts.
Similarly, more individuals who declined recom-

mended treatment due to cost had experienced dental
caries in their lifetime compared to their counterparts
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Figure 2 Self-reported oral pain and cost barriers to dental care, 2007
(93.9%, CI: 91.3, 95.8 vs. 87.6%, CI: 85.7, 89.2) (Table 1).
In addition, they had nearly three times the amount of
untreated decay, with a mean decay score of 1.18 (CI:
0.79, 1.56), compared to 0.42 (CI: 0.33, 0.51) among their
counterparts.

Treatment needs
The proportion of individuals with a treatment need was
much higher for those reporting cost barriers to dental
care (Figure 3). Approximately 55 per cent (55.4% CI:
46.7, 63.8) of those who avoided a dental professional due
to cost were clinically determined to have a dental treat-
ment need compared to only 28 per cent (28.1% CI: 23.2,
33.7) among their counterparts. A greater proportion of
those avoiding due to cost also had multiple treatment
needs (33.9%, CI: 28.0, 40.3 vs. 12.7%, CI: 9.0, 17.4).
There was a general trend that those who avoided a

dentist had a higher prevalence of needing treatment;
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Table 1 Mean DMFT and cost barriers to dental care, 2007-09

Avoided Dentist due
to cost (95% CI)

Did not avoid dentist
due to cost (95% CI)

Declined treatment
due to cost (95% CI)

Did not decline treatment
due to cost (95% CI)

Mean D 1.37 (0.98,1.77) 0.37 (0.29,0.45) 1.18 (0.79,1.56) 0.42 (0.33,0.51)

Mean M 2.22 (1.86,2.58) 1.61 (1.43,1.79) 2.44 (2.12,2.78) 1.57 (1.42,1.72)

Mean F 5.98 (5.32,6.63) 6.80 (6.44,7.17) 6.95 (6.12,7.80) 6.60 (6.27,6.93)

Mean DMFT 9.57 (8.77,10.37) 8.78 (8.38,9.18) 10.57 (9.91,11.24) 8.58 (8.23,8.94)
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more than double in all treatment need categories (with
the exception of urgent needs). Restorations were needed
most with 37.7 per cent (CI: 31.8, 44.0) of respondents re-
quiring fillings, compared to only 16.8 per cent (CI: 14.0,
20.0) among those who did not report avoiding due to
cost (Table 2).
The proportion of Canadians with a treatment need

was also much higher for those reporting declining rec-
ommended dental treatment due to cost (Figure 3). Ap-
proximately 55 per cent (55.4%, CI: 44.4, 60.5) of those
who declined treatment were clinically determined to
have a dental treatment need compared to only 28 per
cent (28.1%, CI: 23.6, 35.0) among their counterparts. A
greater proportion of those declining treatment due to
cost also had multiple treatment needs (29.4%, CI: 22.2,
37.8 vs. 13.7%, CI: 9.8, 18.9).
Similarly, there was a trend that those who declined

treatment due to cost also had a higher prevalence of
needing treatment (with the exception of urgent needs).
Restorations were also needed most with 36.9 per cent
(CI: 30.0, 44.4) of respondents requiring fillings, com-
pared to only 17.2 per cent (CI: 14.2, 20.6) among their
counterparts (Table 2).

Predictors of cost barriers
Tables 3 and 4 exhibit the results of the logistic regres-
sion analyses. After controlling for socioeconomic and
demographic variables, respondents with untreated decay
were 1.1 times more likely to report avoiding a dental pro-
fessional in the last year due to cost (CI: 1.02, 1.2, P =
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Figure 3 Proportion with a clinical treatment need among Canadians
0.021) and 1.1 times more likely to decline recommended
dental treatment in the last year due to cost (CI: 1.02, 1.2,
P = 0.018). Further, individuals who reported having fair
to poor oral health were 3.1 times more likely to avoid a
dental professional due to cost compared to those that
reported having good to excellent oral health (CI: 2.1,
4.5, P = 0.001) and 3.0 times more likely to decline rec-
ommended dental treatment due to cost compared to
those reporting good to excellent oral health (CI: 2.3,
3.9, P = 0.001).

Discussion
Avoiding dental care because of cost represents a barrier
that is present prior to seeking care, while foregoing rec-
ommended dental treatment due to cost occurs when,
after making an initial visit, cost prevents one from pro-
ceeding with recommended care. Both of these circum-
stances suggest the potential for progressive damage to
teeth or the worsening of oral health due to cost barriers
[4,5,7,11]. The aim of this study was to determine the
oral health status and dental treatment needs of Canadians
reporting cost barriers to dental care and it was demon-
strated that over one in five Canadians reported bar-
riers. These individuals had more untreated decay,
missing teeth, and reported having poorer oral health
and oral pain more often. It was also found that those
reporting cost barriers had a higher prevalence of need-
ing dental treatment and had more treatment needs.
Additionally, having untreated decay was found to be
predictive of reporting financial barriers to care, suggesting
le
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Declined Treatment
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reporting cost barriers to dental care, 2007–09.



Table 2 Type of treatment needed by Canadians who reported cost barriers to dental care in the last year, 2007-09

Avoided dentist due
to cost (%, 95% CI)

Did not avoid dentist
due to cost (%, 95% CI)

Declined treatment
due to cost (%, 95% CI)

Did not decline treatment
due to cost (%, 95% CI)

Prevention 27.4 (20.9, 35.1) 10.9 (7.9, 14.9) 21.1 (15.0, 28.9) 12.3 (9.0, 16.6)

Restorative 37.7 (31.8, 44.0) 16.8 (14.0, 20.0) 36.9 (30.0, 44.4) 17.2 (14.2, 20.6)

Surgery 15.8 (12.2, 20.1) 5.7 (4.1, 7.8) 15.9 (11.7, 21.3) 5.8 (4.1, 8.2)

Periodontal 9.6 (6.7, 13.5) 4.1 (2.8, 6.1) 8.0 (6.1, 10.4) 4.5 (3.0, 6.6)

Endodontic 6.1 (3.9, 9.4) 1.1 (0.6, 2.1) 6.0 (3.3, 10.7) 1.2 (0.7, 1.9)

Prosthodontic 16.2 (13.1, 19.8) 8.4 (6.2, 11.3) 15.7 (11.0, 21.9) 8.6 (6.6, 11.1)

Urgent 5.7 (3.4, 9.5) 5.9 (2.5, 13.4) 6.7 (3.2, 13.6) 5.6 (2.8, 10.9)

Table 3 Predictors for avoiding a dental professional in the past year due to cost, 2007/09

Variables Unadjusted odds ratio (95% CI) P-value Adjusted odds ratio (95% CI) P-value

Age*

6-19 (reference)

20-39 2.41 (1.73,3.35) 0.001 2.46 (1.18,5.12) 0.021

40-59 1.65 (1.09,2.48) 0.021 1.76 (1.09,2.83) 0.025

Sex

Males (reference)

Females 1.29 (1.01,1.67) 0.013 1.43 (1.00,2.05) 0.048

Immigrant status

Non-Immigrant (reference)

Immigrant 1.59 (1.20,2.12) 0.004 1.19 (0.75,1.88) 0.417

Education

> High school (reference)

< High school 0.82 (0.66,1.03) 0.770 0.85 (0.54,1.34) 0.451

Employment status

Full-time employed (reference)

Part-time employed 1.29 (0.72,2.29) 0.352 0.80 (0.40,1.60) 0.495

Unemployed 1.35 (1.11,1.64) 0.006 0.90 (0.59,1.36) 0.591

Income

Higher (reference)

Upper middle 2.51 (1.62,3.91) 0.001 1.82 (1.18,2.80) 0.011

Lower middle 5.40 (3.38,8.62) 0.001 3.79 (2.16,6.67) 0.001

Lower 5.64 (3.56,8.93) 0.001 4.27 (1.69,10.74) 0.005

Insurance

Private (reference)

Public 1.04 (0.49,2.18) 0.918 0.42 (0.12,1.56) 0.175

None 5.95 (4.60,7.70) 0.001 5.85 (4.20,8.15) 0.001

Self-reported oral health

Good to excellent (reference)

Fair to poor 3.88 (2.74,5.48) 0.001 3.09 (2.11,4.54) 0.001

Oral health

D (decayed teeth) 1.30 (1.19,1.41) 0.001 1.12 (1.02,1.23) 0.021

M (missing teeth) 1.05 (1.01, 1.10) 0.014 1.02 (0.97,1.08) 0.343

*Age groups 6–11 and 12–19 were combined for the logistic regression analyses since certain data was not collected for respondents aged 6–11 (i.e. income and
employment status).
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Table 4 Predictors for declining recommended dental treatment in the past year due to cost, 2007/09

Variables Unadjusted odds ratio (95% CI) P-value Adjusted odds ratio (95% CI) P-value

Age*

6-19 (reference)

20-39 2.87 (1.98,4.16) 0.001 1.85 (1.00,3.43) 0.050

40-59 2.75 (1.67,4.52) 0.001 1.83 (1.03,3.25) 0.042

Sex

Males (reference)

Females 1.36 (1.09,1.69) 0.011 1.47 (1.10,1.97) 0.015

Immigrant status

Non-Immigrant (reference)

Immigrant 1.15 (0.76,1.75) 0.479 1.43 (1.05,1.95) 0.028

Education

> High school (reference)

< High school 0.63 (0.39,1.04) 0.068 0.65 (0.05,0.82) 0.002

Employment status

Full-time employed (reference)

Part-time employed 1.01 (0.52,1.97) 0.964 1.37 (0.85,2.22) 0.176

Unemployed 0.83 (0.66,1.05) 0.104 1.23 (0.96,1.57) 0.094

Income

Higher (reference)

Upper middle 2.05 (1.58,2.66) 0.001 1.61 (1.25,2.08) 0.002

Lower middle 3.74 (2.49,5.60) 0.001 2.95 (1.69,5.15) 0.001

Lower 4.21 (2.73,6.50) 0.001 2.64 (1.59,4.38) 0.001

Insurance

Private (reference)

Public 1.81 (0.99,3.30) 0.054 1.21 (0.49,2.97) 0.655

None 3.08 (2.39,3.99) 0.001 2.35 (1.62,3.40) 0.001

Self-reported oral health

Good to excellent (reference)

Fair to poor 4.11 (3.18,5.3) 0.001 3.04 (2.34,3.94) 0.001

Oral health

D (decayed teeth) 1.09 (1.02,1.17) 0.018 1.20 (1.13,1.28) 0.001

M (missing teeth) 1.04 (0.99,1.10) 0.140 1.07 (1.05,1.1) 0.001

*Age groups 6–11 and 12–19 were combined for the logistic regression analyses since certain data was not collected for respondents aged 6–11 (i.e. income and
employment status).
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the likelihood of negatively progressing dental conditions
related to the inability to secure treatment based on cost
barriers to dental care.
These findings support results from longitudinal re-

search demonstrating that routine dental attendance re-
sults in better oral health outcomes, including fewer
missing teeth [12,13], fewer decayed teeth [12,13], lower
overall DMFS (decayed, missing, and filled surfaces)
scores [12,13], better oral health-related quality of life
[13-17] and better self-reported oral health [13,16].
Within the limitations of a cross-sectional study, and
based on previous longitudinal findings, we can infer
that once financial barriers are removed, the oral health
of Canadians reporting cost barriers to care have the po-
tential to improve.
By diminishing financial barriers to care, the overall

burden of oral disease at the societal level may be re-
duced, and may contribute to a healthier, more product-
ive society. Oral diseases are relatively straightforward to
treat and deliver short-term benefits in reducing the
signs of inflammation [18] related to systemic adverse
health conditions such as diabetes [19-21] and cardio-
vascular disease [22,23]. Therefore, in addition to the
importance of good oral health to improve quality of life
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[24-27], it is likely that reducing the inflammatory bur-
den arising from oral disease may also reduce the cumu-
lative systemic inflammatory burden on the body [18].
The results of oral disorders can also be felt not only
physically and socially but also economically. Given that
cardiovascular disease alone costs the Canadian econ-
omy more than $20.9 billion every year [28], reducing
the oral health impact on systemic disease could have
positive economic influences. Additionally, oral health
outcomes (i.e. DMFT, periodontal disease, etc.) have
been linked to the social impacts of disease on daily life,
including time loss from work, school or normal activ-
ities. Hayes et al. [29] found that over 40 million hours
are lost annually due to dental problems in Canada,
resulting in subsequent potential productivity losses of
over $1 billion dollars. Thus, cost barriers to dental care
act as a catalyst for dental-related time loss from work
and school, ultimately contributing productivity losses at
a societal level.
In a privately financed dental care system like Canada’s,

dental insurance mitigates the potential barrier of upfront
costs, meaning that the insured reported cost barriers
much less often than the uninsured. Recent research
shows that, even after controlling for other factors, includ-
ing income, the uninsured were almost six times more
likely to avoid the dentist because of cost compared with
the insured [10]. The need for policies aimed at control-
ling the costs of dental services, and increasing their af-
fordability for vulnerable groups is apparent. In terms of
affordability, from a policy perspective, income and insur-
ance are queen and king. In the current economic and
political environment, it is likely that more can be done to
provide insurance than increasing wages or improving in-
come redistribution, for example. Thus, in order to reduce
cost barriers to care and potentially improve oral health
outcomes, there is a need to improve the quality of dental
insurance coverage, or to ensure that cost-sharing ar-
rangements be kept low and that important services are
not excluded from insurance plans. This is evidenced by
The RAND Health Insurance Experiment, a large-scale
study of health care costs, utilization and outcomes in the
United States [30] which early on confirmed the import-
ance of affordable dental insurance to oral health, by dem-
onstrating that a reduction in cost-sharing for dental
services actually improved oral health, especially for sub-
groups of the population with the poorest oral health
outcomes.
Unfortunately, the participation of employers in pro-

viding employment-based insurance in Canada has de-
clined over the past decades [31,32]. The continual and
invariant increase in the costs of dental care has contrib-
uted to the increasing costs of dental plans. These costs
ultimately fall back onto employers and have continued
to rise at well beyond the rate of inflation [32]. In
response, the private dental insurance system in Canada
is gradually becoming unsustainable since the costs of
coverage have continued to outpace the purchasing
power of many employers as the main payer for insur-
ance benefits. In addition to the prevailing role of
employer-employee contracts, inadequate financial sup-
port from governments in reducing barriers to dental
care have fostered an environment where access to care
is now more strongly associated with one’s level of in-
come and insurance than ever before [4,31]. Much of
this speaks to the “inverse care law”, where people that
need the most care tend to receive the least [33], a term
that has been used to describe the dental care situation
in Canada. Given the dramatic increases in the costs of
providing dental benefits, in conjunction with economic
challenges, we postulate that the number of under-
insured and uninsured individuals will continue to in-
crease [31,32,34].
Provincial governments have begun to extend afford-

able dental insurance to uninsured children; however,
the unmet oral health needs of uninsured adults con-
tinue to be ignored in the health care system without a
cohesive political response by provincial governments.
This has important impacts, as one could argue that the
deterioration of private and public dental benefits cover-
age for adults has contributed to the use of acute health
care settings for basic dental problems. Quiñonez et al.
[35] demonstrated that most dental-related emergency
visits are non-urgent, preventable and often result in an
intervention that does not provide a definitive solution
to the dental problem (e.g. pharmacotherapy). Further, it
was found that the majority of individuals visiting the
emergency room for dental care are low income and in-
eligible for public funding, such as the working poor, se-
niors, or those on social assistance.
Overall, improving oral health outcomes requires tar-

geted investments in programs and services that match
the needs of the public and that target financial con-
straints. It is important for governments to consider pol-
icies that attempt to control the costs of health care
plans and contribute to plans for vulnerable populations.
These policies may, for example, include mandating,
through legislation, the presence of health care benefits
in all employment-employee contracts.

Strengths and limitations
While self-reported data are the most convenient and
readily attained method for assessing oral health out-
come information, it has been shown to be influenced
by one’s culture, personal beliefs, and other social fac-
tors, such as age, education and income [36]. Thus, this
study makes an important contribution by highlighting
the oral health status of Canadians who reported experi-
encing cost barriers to dental care by examining their
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clinical oral health status and needs, as determined by
calibrated dentists. Further, this study provides valuable
baseline information for future studies to assess whether
financial barriers to dental care are getting better or
worse in Canada.
This study has several limitations, specifically the in-

ability to make causal inferences based on the cross-
sectional nature of the data and shortcomings in breadth
and detail of the variables. For example, it is impossible
to know whether the cost barriers caused poorer oral
health outcomes. Lastly, within the confines of the data
collected, it is not possible to understand what treat-
ments were considered unaffordable. This is important
information to know, particularly from a public health
perspective, where the inability to afford basic restorative
services is much different than not being able to afford
orthodontic services, for example. Lastly, assumptions
were made when analyzing the two cost barrier ques-
tions. For example, the first question, “In the past
12 months, have you avoided going to a dental profes-
sional because of the cost of dental care?” assumes that
the respondent avoided the dentist altogether due to
cost. For the second question, “In the past 12 months,
have you avoided having all the dental treatment that
was recommended because of the cost?” it is assumed
that the respondent visited a dentist, was recommended
treatment, and then declined the treatment due to cost.
For respondents who answered “yes” to both questions,
it is assumed that they had experienced both situations
in the same year, on separate occasions.

Conclusion
This is the first study of its kind in Canada, and makes
an important contribution by highlighting the oral health
of Canadians who report cost barriers to dental care.
This study demonstrated that cost barriers to care may
impact oral health, establishing that Canadians who re-
port cost barriers to dental care have more dental treat-
ment needs, more dental decay and more missing teeth.
This substantiates the potential likelihood of progressive
dental problems caused by an inability to treat existing
conditions due to financial barriers.

Abbreviations
CHMS: Canadian Health Measures Survey; OHIP-14: Oral Health Impact Profile;
DMFT: Decayed, missing and filled teeth; DMFS: Decayed, missing, and filled
surfaces.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
BT, PC, HL, VR and CQ contributed to the conception and design of the
study. BT was granted permission to access Statistics Canada’s Research Data
Center in Toronto in order to analyze and interpret the data. BT drafted the
manuscript. VR provided statistical assistance and interpretation of data. CQ
revised the manuscript critically for important intellectual content. All authors
read and approved the final manuscript.
Acknowledgements
This research was supported by the Population Health Improvement
Research Network (PHIRN) of the Applied Health Research Network Initiative
(AHRNI) of the Government of Ontario. The authors would also like to thank
Statistics Canada for use of their data.

Author details
1Discipline of Dental Public Health, Faculty of Dentistry, University of Toronto,
Toronto, ON, Canada. 2Office of the Canadian Oral Health Advisor, Public
Health Agency of Canada, Ottawa, ON, Canada. 3Oral Health & Society
Research Unit, Faculty of Dentistry, McGill University, Montreal, QC, Canada.

Received: 9 December 2013 Accepted: 11 June 2014
Published: 25 June 2014
References
1. Quiñonez C, Grootendorst P, Sherret L, Azarpazhooh A, Locker D: An

environmental scan of Provincial and Territorial Public Dental Programs in
Canada. Community Dental Health Services Research Unit, University of
Toronto; 2006.

2. Quiñonez CR, Locker D: Canadian opinions on publicly financed dental
care. C J Public Health 2007, 98(6):495–499.

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

4. Locker D, Maggirias J, Quiñonez C: Income, dental insurance coverage,
and financial barriers to dental care among Canadian adults. J Public
Health Dent 2011, 71(4):327–334.

5. Simplyhealth Access: Simplyhealth's Annual Dental Survey. [https://www.
simplyhealth.co.uk/sh/pages/media-centre/dental-survey-2010.jsp, 2010]

6. Sanders AE, Spencer AJ, Slade GD: Evaluating the role of dental behaviour
in oral health inequalities. Community Dent Oral Epidemiol. 2006, 34:71–79.

7. Ramraj C, Quiñonez C: Self-reported cost-prohibitive dental care needs
among Canadians. Int J Dent Hyg 2013, 11(2):115–120.

8. Health Canada: Report on the Findings of the Oral Health Component of the
Canadian Health Measures Survey 2007–2009. Ottawa: Ministry of Health,
Government of Canada; 2010.

9. Tremblay MS, Wolfson M, Connor Gorber S: Canadian Health Measures
Survey: rationale, background and overview. Health Reports 2007,
18(Suppl):7–20. Catalogue 82–003.

10. Thompson B, Cooney P, Lawrence H, Ravaghi V, Quiñonez C:
Cost as a barrier to accessing dental care: findings from a Canadian
population-based study. J Public Health Dent 2014,
doi:10.1111/jphd.12048 [Epub ahead of print].

11. Bhatti T, Rana Z, Grootendorst P: Dental insurance, income and the use of
dental care in Canada. JCDA 2007, 73(1):57a-h.

12. Crocombe LA, Broadbent JM, Thomson WM, Brennan DS, Poulton R: Impact
of dental visiting trajectory patterns on clinical oral health and oral
health-related quality of life. J Public Health Dent 2012, 72(1):36–44. Winter.

13. Thomson WM, Williams SM, Broadbent JM, Poulton R, Locker D:
Long-term dental visiting patterns and adult oral health. J Dent Res 2010,
89(3):307–311.

14. Fiske J, Gelbier S, Watson RM: The benefit of dental care to an elderly
population assessed using a sociodental measure or oral handicap.
Br Dent J 1990, 168(4):153–156.

15. Petersen PE, Nortov B: The effect of a three- year trial of a community
dental care program for aged pensioners in Denmark. Ugeskr Laeger
1995, 157:2712–2716 [in Danish].

16. Locker D: Does dental care improve the oral health of older adults?
Community Dent Health 2001, 18(1):7–15.

17. Gagliardi D, Slade GD, Sanders AE: Impact of dental care on patients’
treatment goals and quality of life. Aust Dent J 2008, 53(1):26–33.

18. Chapple ILC: The impact of oral disease upon systemic health—
Symposium overview. J Dent 2009, 37:s567–s584.

19. Sandberg GE, Sundberg HE, Fjellstrom CA, Wikblad KF: Type 2 diabetes and
oral health: a comparison between diabetic and non-diabetic subjects.
Diabetes Res Clin Pract 2000, 50:27–34.

20. Taylor GW: Bidirectional interrelationships between diabetes and
periodontal diseases: an epidemiologic perspective. Ann Periodontol 2001,
6(1):99–112.

https://www.simplyhealth.co.uk/sh/pages/media-centre/dental-survey-2010.jsp
https://www.simplyhealth.co.uk/sh/pages/media-centre/dental-survey-2010.jsp


Thompson et al. BMC Oral Health 2014, 14:78 Page 10 of 10
http://www.biomedcentral.com/1472-6831/14/78
21. Grossi SG: Treatment of periodontal disease and control of diabetes:
an assessment of the evidence and need for future research.
Ann Periodontal Dec 2001, 6(1):138–145.

22. Scannapieco F, Bush R, Paju S: Associations between periodontal
disease and risk for atherosclerosis, cardiovascular disease, and stroke.
A systematic review. Ann Periodontol 2003, 8:38–53.

23. Khader Y, Albashaireh Z, Alomari MA: Periodontal diseases and the
risk of coronary heart and cerebrovascular diseases: a meta-analysis.
J Periodontol 2003, 75:1046–1053.

24. Leao A, Sheiham A: Relation between clinical dental status and subjective
impacts on daily living. J Dent Res 1995, 74(7):1408–1413.

25. Ng SK, Leung WK: Oral health-related quality of life and periodontal
status. Community Dent Oral Epidemiol 2006, 34:114–122.

26. Lawrence HP, Thomson WM, Broadbent JM, Poulton R: Oral health-related
quality of life in a birth cohort of 32-year olds. Community Dent Oral
Epidemiol 2008, 36:305–316.

27. Sischo L, Broder HL: Oral health-related quality of life: what, why, how,
and future implications. J Dent Res 2011, 90(11):1264–1270.

28. Browarski S, Stonebridge C, Theriault L: The Canadian Heart Health Strategy:
Risk Factors and Future Cost Implications. Ottawa: The Conference Board of
Canada; 2010.

29. Hayes A, Azarpazhooh A, Dempster L, Ravaghi V, Quiñonez C: Time loss
due to dental problems and treatment in the Canadian population:
analysis of a nationwide cross-sectional survey. BMC Oral Health 2013,
15:13–17.

30. Bailit H, Newhouse JP, Brook RH, Duan N, Goldberg GA, Hanley JM,
Kamberg C, Spolsky VW, Black A, Lohr KN: Does more generous dental
insurance coverage improve oral health? J Am Dent Assoc 1985,
110(5):701–707.

31. Ramraj C, Sadeghi L, Quiñonez C: Is accessing dental care becoming more
difficult? Evidence from Canada’s middle-income population. PLOS ONE
2012, 8(2):e57377.

32. Leake J: Why do we need an oral health care policy in Canada? J Can
Dent Assoc 2006, 72(4):317.

33. Hart JT: The inverse care law. Lancet 1971, 7696:405–412.
34. Leake J: Expenditures on dental services in Canada, Canadian Provinces

and Territories 1960–1980. J Can Dent Assoc 1984, 5:362–368.
35. Quiñonez C, Gibson D, Jokovic A, Locker D: Emergency department visits

for dental care of nontraumatic origin. Community Dent Oral Epidemiol
2009, 37(4):366–371.

36. Liu H, Maida CA, Spolsky VW, Shen J, Li H, Zhou X, Marcus M: Calibration of
self-reported oral health to clinically determined standards.
Community Dent Oral Epidemiol 2010, 38(6):527–539.

doi:10.1186/1472-6831-14-78
Cite this article as: Thompson et al.: The potential oral health impact of
cost barriers to dental care: findings from a Canadian population-based
study. BMC Oral Health 2014 14:78.
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


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Sample & study design
	Data collection
	Variables of interest
	Cost barriers
	Oral health status
	Self-perceived oral health
	Clinically evaluated oral health

	Analyses

	Results
	Self-perceived oral health
	Clinically evaluated oral health
	Decayed, missing and filled teeth
	Treatment needs

	Predictors of cost barriers

	Discussion
	Strengths and limitations

	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 0.1000
  /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


