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Abstract
Objectives: To examine patient demographics, distance traveled and dental-related treatment provided according to type of dental insurance at a
large, not-for-profit community dental clinic (CDC) in Vancouver, Canada.

Published November 13, 2019

Methods: Using electronic dental records, we assessed the use of private
and government-sponsored (public) dental insurance at the CDC in 2014
and 2015 at the appointment and procedure levels. Study variables included patient demographics, distance traveled, type of treatment provided,
type of dental insurance and cost of treatment.
Results: Examination of records from 9524 appointments involving 16 639
procedures revealed that 44% (4190 appointments) were made by patients
with private insurance and 31.4% (2995) by those with public insurance.
Patients with private dental insurance were 1.27 times more likely (p < 0.001)
to have restorative treatment than those with public-sponsored dental
insurance. Procedures involving tooth extraction were 14.2 times more likely
(p < 0.001) to be performed in patients with public insurance than those with
private insurance.
Conclusions: Access does not equal equity; although the CDC enables
access by various populations, its ability to provide equitable treatment is
compromised by external factors. CDCs may have a vital role in oral health
equity; however, dental treatment continues to be dictated by financial
reimbursement.
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Good oral health is essential to overall health and quality
of life. Yet in Canada, oral health care falls mainly outside
the publicly funded health care system with most of the
$14 billion dollars spent annually on dental care coming
either directly, as out-of-pocket expenses, or indirectly,
through private dental insurance plans.1,2 Less than 6% of all
dental expenditures is publicly financed in Canada, and this
is limited to specific population groups at the regional and
municipal levels.3 At most private dental offices, fewer than
10% of patients have publicly financed dental insurance.4
Only about a third of low-income Canadians have private
insurance, in contrast with over three-quarters (78%) of those
with higher income.3
Sufficient disposable income and the availability of dental
insurance are the 2 most important drivers of dental care
use for most Canadians.5 Those with low incomes or no
insurance are 3–4 times more likely than those with higher
incomes to report cost as a barrier to visiting a dentist or
accessing recommended dental treatment.6-8 As household
debt continues to soar,9 middle-class Canadians are now
also facing affordability issues in accessing dental care,
pointing to an ever-growing gradient of oral health inequities.10 However, having publicly funded dental insurance
does not always guarantee access to dental care.11 Some
private dental offices may limit the number of patients with
this type of insurance or not accept them at all, because
of low reimbursement rates or troublesome paperwork12 or
simply discrimination.13
Overall, the capacity to purchase and benefit from oral
health care services is lowest where the need for care is
greatest,14 with oral disease concentrated among poor
and disadvantaged groups.15 Recognizing that oral health
inequities are experienced by vulnerable groups in Canada,
recommendations have been made to improve access to
oral health care. Some of these recommendations have
included enhancing the capacity of alternative service
settings, such as community dental clinics (CDCs).1
British Columbia has experienced a province-wide proliferation of not-for-profit CDCs; more than 20 CDCs are in
operation in an attempt to close the gap between services
and care to those most in need.11,16 Although many of these
clinics are located in areas where the population in need
is most concentrated, some patients may have to travel
long distances, as found by Dudko and colleagues.17 The
location of some CDCs may require a journey longer than
the 17 km suggested as an acceptable traveling distance18;
the greater the distance, the less likely people are to seek
dental care.19

of CDCs as an alternative service model to decrease oral
health inequities remains unknown.
We set out to examine demographics (e.g., age and
gender), distance traveled and dental-related treatment
received according to type of dental insurance at both the
appointment and procedure levels. The study hypotheses
were that CDCs, such as the one studied here, are indeed
an alternative service model and, therefore, more than
6% of its dental expenditures would be publicly financed,
more than than 10% of its appointments would be made
by patients with publicly financed dental insurance and
patients would travel more than 17 km on average for their
appointments at the CDC.

Methods
Vancouver houses the largest not-for-profit CDC in the
province and one of the largest in the country, with an
active pool of almost 7000 patients a year. At the time
of the study, the clinic’s paid staff included 7 dentists, 9
dental hygienists and a number of certified dental assistants
and administrative personnel. It operates full time (and on
weekends), providing the full scope of dental services within
a community health centre alongside medical, nursing and
pharmaceutical counseling services.
We collected information at appointment and procedure
(e.g., type of treatment provided) levels from this CDC’s
computer data record system over a 2-year period.
Although a limitation of this study, the focus on appointment
and procedure rather than on the patient was necessary
to maintain anonymity and because the electronic record
available to this study was based on those two variables.
That is, patients are booked for an appointment to see
the dentist and/or the dental hygienist; a patient could,
then, have seen both professionals on the same day, in
which case, 2 appointments would be generated on the
electronic record of the day. The same patient could
have had more than 1 procedure done, which would
imply multiple entries (e.g., an entry for 1 filling in 1 tooth,
another for another filling in another tooth and another for
dental cleaning: 3 procedures for the same patient with 2
appointments on the same day). However, despite the way
the study was organized, we are aware that patients, not
appointments, experience disadvantages and inequities.

As the ability to afford dental care seems to dictate use,20
various types of insurance seem to dictate treatment
modalities.19 However, little is known about the scope of
treatment provided at CDCs under a not-for-profit model for
the population groups facing inequities. Overall, the impact

De-identified electronic records of all appointments of
patients who had been at the clinic from January 2014 to
December 2015 were accessed. This period was chosen
because, in British Columbia, some publicly funded dental
insurance programs have a 2-year cycle commencing on
January 1 of every odd-numbered year and ending on the
even year to enable the exploration of clustering usage. The
limit of 2 years was justified given a sample calculation of
8055 appointments to obtain a 90% confidence level and
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a margin of error of 1%, assuming that at least 50% of the
appointments would involve a procedure (e.g., treatment).
At the appointment level, data included such variables as
patient demographics (e.g., age in years; sex: male, female
or other; and the first 3 characters, 2 letters and 1 number,
of the postal code of residence), type of dental insurance
(e.g., public; private/employer sponsored; dual insurance,
as a combination of private and public sponsored dental
plans; or out of pocket/no insurance), distance traveled
(calculated from the postal code of the clinic and the
first 3 characters of the patient’s postal code manually
entered into GlobeFeed’s distance calculator,21 types of
treatments provided (including examination, preventive,
restorative/endodontic, extractions and rehabilitation with
fixed prosthodontics and rehabilitation with removable/
complete dentures) and total cost (e.g., amount billed to
insurance and to the patient and the amount that the clinic
absorbed as pro-bono work if applicable). Information on
patients’ income, employment status and educational level,
as well as oral health status (e.g., number of teeth, condition
of existing teeth and prosthodontic work and mucosal and
periodontal condition) was not available from the clinic’s
electronic recording system, and this absence constitutes
another limitation of this study.
Public dental insurance included Non-Insured Health
Benefits (NIHB) for First Nations and Inuit in British Columbia;
the provincial Ministry Employment Income Assistance
(MEIA) for those receiving income assistance and those
receiving medical disability assistance; the Medavie Blue
Cross for refugees under the Interim Federal Health Program;
and the BC Healthy Kids Program for children under 19 years
in low-income families. Although grouped altogether, these
public insurance programs vary in terms of the services they
cover, which can range from basic fillings and extractions
for Medavie Blue Cross recipients, to fixed prosthodontics
and orthodontic treatment for those who are eligible for the
NIHB program; such variation likely influenced the treatments provided. Private insurance was also grouped but
not distinguished given the variation in range and limitation
of benefits of the various plans and member eligibility
restrictions. For example, the same insurance company may
offer different plans to different individuals and might have
different arrangements with employers. This more detailed
information was not readily available in the clinic’s electronic system and could not be explored.
Data were analyzed statistically at the appointment and
procedure levels to compare the two types of insurance
and the following variables: gender, age, type of treatment
received and distance traveled. Given the exploratory
nature of the study, data were primarily analyzed with
descriptive statistics (means and standard deviations), while
multivariate analysis in the form of relative risk allowed us
to measure probability of a given parameter (i.e., type
of treatment, type of filling, etc.) occurring in 1 group
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compared with another (i.e., males vs. females, private
vs. public insurance, etc.). SPSS 22.0 (IBM SPSS Statistics for
Windows, Armonk, NY: IBM Corp) was used for statistical
analyses, and the significance level was set at p < 0.05.
The University of British Columbia Behavioural Research
Ethics Board (H15-00316) approved this study.

Results
The 2 years of data included 9524 appointment records
(average of 400 appointments/month) comprising 16 636
procedures. Some records pertain to the same patient with
multiple appointments and multiple procedures.
Among the 9524 appointments, 4420 pertained to men,
5081 to women and 23 to those who self-identified as other
(Table 1). The average age of the patients was 33.45 years
(SD 9.34 years), with patients as young as 6 months and as
old as 98 years. Among the appointments made by those
older than 65 years, about 61.5% (1429) involved patients
with no insurance and were paid for out of pocket (Table 1).

Table 1: Number of appointments by gender, age and distance
traveled according to type of insurance.
Type of insurance
Public*
(n = 2995)

Private†
(n = 4190)

Other‡
(n = 2339)

Total
(n = 9524)

Male

1817 (41.1%)

1498 (33.8%)

1105 (25.1%)

4420

Female

1956 (38.5%)

1891 (37.2%)

1234 (24.3%)

5081

Other

20 (86.8%)

3 (13.2%)

0

23

< 6 months

116 (58.0%)

65 (32.5%)

19 (09.5%)

200

6 months to 5
years

329 (55.9%)

235 (40.0%)

Gender

Age
24 (04.1%)
152 (15.4%)

588

6–19 years

337 (33.9%)

503 (50.7%)

20–65 years

1954 (36.1%)

2449 (45.4%)

998 (18.5%)

5401

992

> 65 years

205 (08.7%)

709 (30.3%)

1429 (60.0%)

2343

Distance traveled (km)
< 17

1050 (38.0%)

1543 (55.9%)

168 (06.1%)

2761

17–24

2773 (71.0%)

860 (22.0%)

272 (07.0%)

3905

25–50

1105 (55.2%)

805 (40.2%)

90 (04.5%)

2000

> 50

572 (60.0%)

350 (36.7%)

31 (03.5%)

953

*Public dental insurance includes the Non-Insured Health Benefits Program, Ministry
Employment Income Assistance, Medavie Blue Cross and the BC Healthy Kids Program.
†Private dental insurance refers to employer-sponsored benefits or privately purchased
dental insurance.
‡Other refers to those without insurance or with dual insurance.
Percentages refer to the rows (e.g., age, gender, distance traveled) according to type of
insurance
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The CDC accepts all types of public and private insurance,
including co-payments, deductibles and co-insurance.
Almost half of the appointments (4190) were made by
patients with private insurance, personally purchased (168)
or via their employers (4022). About a third (2995) of the
appointments were made by patients with public insurance,
while 1810 were made by patients without insurance and
539 pertained to those with dual insurance as a combination of private and public dental plans. Of appointments
made by patients with public dental benefits, 1386 were
MEIA benefits, 673 had NIHB coverage, 898 had BC Healthy
Kids benefits and 37 were from the Interim Federal Health
Program.
Appointment records indicated that patients traveled, on
average, 19.5 km to access the clinic (range 0–250 km).
Appointments made by patients with an out-of-province
postal code were excluded to avoid skewing the data.
About 20% of the appointments were made by patients
traveling 25–50 km (of these, 1105 had public insurance).
Among the appointments made by those who traveled
more than 50 km (953), 572 were covered by public
insurance (Table 1). Among appointments where patients
traveled ≥ 50 km, there was a non-significant difference
between those with publicly sponsored dental plans and
those with private dental plans (RR 1.05; 95% CI 0.93–1.19;
p = 0.38). Inversely, for appointments covered by private
dental insurance, patients were 2.27 times more likely (95%
CI 2.12–2.42; p < 0.001) to reside < 17 km from the clinic
compared with publicly sponsored dental plans.
In terms of services provided per appointment, it is important
to note that the numbers and percentages presented in
Table 2 are non-cumulative, as the same patient might have
received multiple procedures during the same appointment. In turn, data were analyzed per procedure, and 988
out of 5584 (17.7%) publicly insured procedures involved
preventive services, such as dental hygiene compared
with 3330 out of 8069 (41.3%) privately insured procedures
(Table 2). Far more extractions were carried out on patients
with public insurance compared with those with private
insurance. In terms of procedures involving tooth extraction
compared with all other procedures combined, those with
public dental insurance were 14.2 times more likely to have
a tooth extracted compared with those with a private
dental plan (95% CI 11.29–17.43; p < 0.001).
There were no statistical differences between genders (male
and female) or age groups within an insurance group when
looking into the type of fillings received at the appointment
level.
Comparing removable versus fixed prosthodontic treatments (to replace missing teeth), appointments by patients
with private insurance were 4.67 times more likely (95%
CI 4.08–5.34; p < 0.001) to include fixed prosthodontic
treatment compared with those by patients with public
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insurance. Appointments made with publicly insured
patients were 4.92 times more likely (95% CI 4.38–5.52; p
<0.001) to involve removable prosthodontic treatments
compared with those with privately insured patients.

Discussion
At the CDC studied here, more than 30% of procedures are
provided to patients with public insurance. Although analysis
was at the appointment and procedure levels, this percentage exceeds the 10% average for Canadian dental offices.4
Appointments made by patients with public dental
insurance involved longer distance traveled to access
dental services at the CDC (based on patient postal
codes) compared with those made by patients with private
insurance. The average distance traveled to access dental
services in this study was 19.5 km compared with the
average of 17 km suggested by Dudko and co-workers,17
and by Probst and colleagues.18
In terms of the type of tooth fillings on posterior teeth
(molars), the vast majority of teeth were restored with white
composite resin (which is more expensive than the alternative silver amalgam) despite some insurance not covering
the additional cost.
People with publicly sponsored dental insurance were more
likely to have a tooth extracted compared with those with
private dental insurance. This discrepancy may suggest a
social gradient in dental care treatment, as found by
La Torre and colleagues22 and others.23
As discussed by Manski and colleagues20 and by Higuera
and Prada,19 if the delivery of dental care remains private
and for-profit, then dental treatment may continue to be
dictated by financial reimbursement and not by need.
Table 2: Procedures according to type of insurance.
Services provided

Type of Insurance*
Public†
(n = 5584)

Private‡
(n = 8069)

Total
(n = 13 653)

Preventive services
(including dental hygiene)

988 (22.8%)

3330 (77.2%)

4318

Tooth extraction

974 (90.7%)

99 (09.3%

1073

Restorative treatment
Silver amalgam
White composite

2612 (45.6%)
209 (52.7%)
2403 (45.0%)

3118 (54.4%)
187 (47.3%)
2931 (55.0%)

5730
396
5334

Prosthodontic treatment
Removable prosthesis
Fixed prosthesis

1010 (39.9%)
830 (76.5%)
180 (12.4%)

1522 (60.1%)
254 (23.5%)
1268 (87.6%)

2532
1084
1448

*Includes only public and private insurance data, and excludes 2987 procedures for
people without insurance or with dual insurance. The numbers presented are noncumulative, as the same patient might have received multiple treatment modalities at the
same appointment.
†Public dental insurance includes the Non-Insured Health Benefits Program, Ministry
Employment Income Assistance, Medavie Blue Cross and the BC Healthy Kids Program.
‡Private dental insurance refers to employer-sponsored benefits or privately purchased
dental insurance.
Percentages refer to the rows (e.g., services provided) according to type of insurance.
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Perhaps, it is time for dental education and the profession
to consider the impact of the decreasing number of dental
health professionals who are community minded24 and who
may go beyond the drill-fill-bill philosophy.25 In fact, Nash26
cautioned about the danger of monetary gain being in
tension with evidence-based and cost-effective clinical
care, which poses further ethical concerns in the practice
of dentistry. However, it remains unknown whether CDCs
alone will be able to provide health care interventions to
reduce oral health inequities within the current business
model of dentistry27 despite efforts of organized dentistry “to
work closely with the private sector to ensure that dental
care is adequately insured and funded and that there are
minimal barriers to care”2 and that patients can benefit from
dental treatments.28 Although the results of this study show
a different pattern of care for those with public insurance
compared with those with private insurance, such patterns
might be influenced by the extent of coverage offered by
each insurance plan, by the philosophy of care of providers,
by patients’ preferences and by the provision of care established by the clinic guidelines. Further studies are needed to
unravel such pattern discrepancies.

Limitations
This study uses a nonconventional method to compare
utilization by appointment and procedure, as entered
into an electronic database, rather than by patient. Some
patients likely had multiple appointments and procedures,
which might have skewed the data. The broad classification
of plans as private or public may also pose issues, as the
benefits and eligibility requirements for those plans varies
greatly. This study focuses on the comparison between
public and private insurance payers; thus, appointments
made by people with dual (public and private) insurance or
no insurance were excluded, and this likely influenced the
data.
Because patients’ charts were not accessed, there was no
information on the initial oral health status of the 2 insurance
groups. There was also no information on whether all recommended or needed treatments were received.
Most of the variables that are primary drivers of utilization
were not available, including income, employment status,
education level and oral health status. Hence, this study
did not aim to discuss whether patients seen at the CDC
did actually face care challenges or even discrimination
from other dental practices; the extent to which the dental
providers working at the CDC were actually community
minded and went beyond the drill-fill-bill philosophy to
maximize patients’ limited insurance plans; or whether CDCs
are the right choice for dental providers who are graduating
with significant educational debts.
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This study involved only one CDC; thus, comparison with and
generalizability to other clinics is not warranted.

Conclusions
The study hypotheses were confirmed: at the CDC studied,
more than 6% of dental expenditures were publicly
financed, more than than 10% of its patients had publicly
financed dental insurance and patients traveled > 17 km,
on average, to reach the clinic. Although the CDC might
have enabled access to care, its ability to provide equitable
treatment appears to be compromised by external factors,
mainly insurance benefits. CDCs may have a vital role to
play in oral health equity, but dental treatments continue
to be dictated by financial reimbursement. Attention to the
limits of public dental insurance is necessary for equitable
access to include equitable treatment and, ultimately,
equitable oral health outcomes.
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