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Abstract: Primary, secondary, and tertiary preventive dental services have the potential for achieving the triple aim of better health outcomes
for populations, better patient experience of care, and lower per capita costs. Yet, maximization of preventive services has not occurred in
dental practice nor been promoted by dental plans. While the lack of such things as diagnostic codes, caries classification systems, and validated
risk assessment tools are barriers to increasing preventive care, they may not be the primary barriers that need to be addressed. The purpose
of this paper was to focus on three issues: (1) the dental care business model based on a value proposition of surgical care rather than preventive care; (2) the benefit plan design that undervalues or does not cover effective primary, secondary, and tertiary preventive services; and
(3) the current financial crisis in health care. It is the business model of dental practice and the benefit design of payers that are the biggest
barriers that will have to change to transform dental care into a more effective and efficient means of achieving and maintaining health.
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Preventive dental care has been shown to be effective, yet it is
not being maximized to achieve the triple aim of improving the
health of a population, improving the patient’s experience of
care, and lowering the per-capita cost of care.1 The Early Childhood Caries Collaborative (ECCC), led by Boston Children’s
Hospital (BCH), Boston, Mass., USA, has employed approaches
such as: (1) using caries risk status of children to determine the
amount and intensity of preventive and restorative care; (2) addressing behaviors by primary caregivers that are conducive to
caries; (3) frequently applying fluoride varnish to reduce harmful
bacteria, remineralize noncavitated lesions, and stop new carious
lesions; and (4) arresting caries activity, reducing tooth pain,
and decreasing the need for immediate dental care with interim
therapeutic restorations.2
Such protocols have reduced new cavitation by 43 percent
to 65 percent (achieving better population health ), decreased
reported pain by 38 percent to 77 percent (providing a better
experience of care); and reduced treatment in the operating
room under general anesthesia by 40 percent to 48 percent
(providing a better experience of care).2 In addition, BCH engaged its health economist to analyze the financial data, who
found that they reduced the per capita cost of treating their
population of early childhood caries (ECC) patients by 38
percent.3
The preventive approaches used by the ECCC are well
established in the dental literature, but there are barriers to
adopting such models; consequently, they have not been
adopted by practicing dentists or dental plans. Normally, discussions about barriers to changing the care system and benefit
plans would focus on issues related to treatment (e.g., the lack
of diagnostic codes, caries classification, validated risk assessment tool, scientific evidence, evidence-based guidelines, and
outcome measures).These are legitimate barriers. Fontana and
Wolff 4 have provided a thorough discussion that needs to be
addressed.
1 Dr. Compton is president, The DentaQuest Institute, Westborough, Mass., USA.
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However, the purpose of this paper was to focus on three
issues: (1) the dental care business model based on a value proposition of surgical care rather than preventive care; (2) the
benefit plan design that undervalues or does not cover effective
primary, secondary, and tertiary preventive services; and (3) the
current financial crisis in health care.
Barriers created by the business model of care. Dentists are not
only care providers; they are also business people who need to
manage a profitable company so that they and their employees
earn an income. It is important to understand and address the
business barriers they face, as owners will not adopt changes
that do not support their businesses. Christensen5 presented a
compelling argument that health care providers create business
models that maximize their value proposition and do not adopt
innovative approaches to care that are disruptive to their business model. For example, the value proposition of dentists relates
to their being the only professionals who can provide surgical
treatment for dental disease (hygienists can provide prevention,
radiographs, and other nonsurgical services). Christensen further noted that a value network revolves around the care model;
this makes it even more difficult to change the care model,
because the value network is designed to support the current
business model. For example, dental benefits are part of the
value network that reinforces surgical procedures. Benefit plans
provide far greater financial reimbursement for surgical treatments like crowns and root canals than for preventive services.
Preventive dental services are disruptive innovations. According to Christensen5, disruption is an innovation that makes
things simpler and more affordable. Disruptive innovation rarely
succeeds without a major change in the business model of the
industry as well as a corresponding change in the value network.
Christensen noted: “The disruptive innovation theory explains
the process by which complicated, expensive products and services are transformed into simple, affordable ones. It also shows
why it is so difficult for the leading companies or institutions
in an industry to succeed at disruption. Historically, it is almost
always new companies or totally independent business units of
existing firms that succeed in disrupting an industry.”
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Christensen5 maintains that health care is an industry with
a business model that is very expensive, requires a high degree
of education and training, and can be performed by only a
few; thus, health care is not easily affordable or accessible by all
without significant financial resources from third parties, such
as commercial carriers or government programs. To make health
care more affordable and accessible, disruptive technologies are
needed. However, it is unclear (but unlikely) that the current
delivery system or dental benefit plans can adapt to accommodate these new technologies.
While dentistry likes to pride itself on being preventionfocused, the data may not bear that out. For example, Medicaid
children as a group are at elevated risk for pit and fissure caries
on permanent molars, which represents the largest area of restorative care. Dental sealants are a proven preventive treatment
that significantly reduces pit and fissure caries; nationally,
however, only 16 percent of six- to nine-year-olds on Medicaid
received benefits for dental sealants in 2013.6
Similarly, one of the commercial plans administered by
DentaQuest identified children who had received one or more
restorations during the previous three years. This is considered
a risk factor that would warrant the children receiving topical
fluoride at least every six months. Yet, the dental plan found that
only 39 percent of these children received benefits for topical
fluoride at that frequency. When presented with this information, a focus group of dentists pointed out that it is difficult to
control patient compliance. The plan then developed an incentive program in addition to the benefit payment for the
procedures that rewarded dentists for placing topical fluoride
on the teeth of higher-risk children. In the first six months after
introducing the financial incentive, the percentage of elevatedrisk children that received topical fluoride increased to 60
percent. Similar results were obtained for patients with periodontal disease who would benefit from frequent periodontal
maintenance. Initially, only 43 percent of these patients received
two or more of these preventive procedures per year. After the
introduction of a financial incentive, however, the percentage
increased to 64 percent. Thus, patient compliance was not the
only reason prevention was not being maximized.
Preventive dental care is not the main value proposition for
dentists—instead, it is surgical care. Disruptive primary, secondary, and tertiary preventions, while not dismissed by dentists,
are not always maximized. For example, a disruptive innovation
is the treatment of noncavitated, demineralized surfaces of teeth
through remineralization (radiographs can capture this well

Figure 1. Demineralized proximal surfaces.
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before it reaches the dentinoenamel junction; see Figure 1). A
patient with this kind of lesion can be given a prescription for
1.1 percent sodium fluoride toothpaste, which evidence shows
can arrest caries and often remineralize lesions (secondary prevention). In the process, one of the following is possible:
fluoride will incorporate into the tooth and make the area
more resistant to future caries; the dentist can employ active
surveillance and reevaluate in a few months; or the dentist could
provide a restoration. If there are four such lesions, the dentist
could prescribe fluoride toothpaste, for which the pharmacy
will receive $10 to $15; however, the insurance plan will not
recognize this as being a valuable treatment nor provide reimbursement to the patient’s caregiver for the cost of the fluoride toothpaste. But if the dentist treats the lesions surgically,
the insurance plan will reimburse several hundred dollars.
Restorations increase the likelihood of future caries compared to fluoride-enhanced, remineralized enamel; therefore,
by the Institute of Medicine’s (IOM) definition, the quality of
care is not as good (the IOM’s definition is quality of care is
the degree to which health services for individuals and populations increase the likelihood of desired health outcomes and
are consistent with current professional knowledge7). The profession has known about remineralization for decades,8,9 yet it
is not standard practice (nor a covered benefit for reimbursement). Nevertheless, remineralization is a disruptive innovation
that would provide a simpler, less-expensive treatment of
better quality.
The BCH ECC protocol used motivational interviewing
and self-management goal-setting to reduce risky behaviors
combined with remineralization of reversible lesions to achieve
a 43 percent to 65 percent reduction in new cavities. It used
interim therapeutic restorations (ITRs) to stabilize existing cavitated lesions. This reduced the percentage of children who
experienced pain while they were waiting for more definitive
treatment (there was a six- to nine- month wait to be treated in
the operating room). It also reduced the percentage of these
very young children, who had to be treated in the operating
room under general anesthesia, by 40 to 48 percent (average
cost of a dental operating room case at BCH is $5,000 to
$8,000). By stabilizing the cavities, the treatment allowed more
time for the children to age and mature and reduced the need
to provide all restorative treatment at once. This enabled many
of them to be treated in a clinical setting.
Behavior modification is a disruptive innovation that is
simpler, can be performed by a non-dentist, and is less expensive. ITR treatment by a general dentist without local anesthesia is a disruptive tertiary prevention that could enable many
ECC patients to be treated in a generalist’s office over a longer
time period rather than requiring more expensive treatment
in an operating room under general anesthesia by a pediatric
dental specialist. Unfortunately, behavior modification, disease
management, remineralization, and ITR have not been widely
adopted by the existing business model in dentistry or by benefit companies.
Barriers created by dental plan design. As aforementioned,
dental insurance supports the use of more invasive surgical care
over preventive care. There are many ways of demonstrating
this, but perhaps the easiest is to compare the time it takes to
provide the service on a relative basis to the reimbursement paid
by benefit administrators. Table 1 uses fees from a commercial
PPO fee schedule and lists the estimated time it takes to perform the procedures. Using an adult prophylaxis as the base
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Table 1. RELATIVE TIME, VALUE, AND HOURLY RATE OF
REIMBURSEMENT FOR DENTAL SERVICES*
Dental
service

Mins PPO RT
fee

RV Hourly Hourly Net
rate
pay revenue

Adult prophylaxis

30

$63

1.0

1.0

$126

$34.60

$91.40

3-surface amalgam

30

$112

1.0 1.78

$224

$80.20 $143.80

3-surface posterior
composite

35

$175 1.17 2.78

$300

$80.20 $219.80

Porcelain to
metal crown

90

$682† 3.0 10.83 $455†

$80.20 $374.80

* RT=relative time of a procedure related to a value of 1 for an adult prophylaxis, calculated by dividing the time of the other procedures by the time for
the prophylaxis; RV=relative value of reimbursement compared to the fee paid
for an adult prophylaxis, calculated by dividing the fee of the other procedures
by the fee of the prophylaxis; hourly pay=median hourly wage from the
Bureau of Labor Statistics’ national data13 for 2014 for hygienists and general
dentists; net revenue=difference between the hourly rate revenue for the procedure and the hourly pay for the health care professional.
†

Laboratory costs were subtracted from PPO fee.

(relative time [RT] equals one and relative value [RV] equals
one), a three-surface amalgam takes the same amount of time
(RT equals one) but is valued at 1.78 times the prophylaxis. A
crown takes three times as long (RT equals three) but is valued
at 10.83 times this amount. If you used the Bureau of Labor
Statistics’ data10 for 2014 and the average hourly rate of pay for
a dental hygienist and a general dentist, you can subtract the
labor cost for the health care professional providing the care.
The net revenue remaining will be used to cover other overhead
costs and generate a profit for that procedure, which can be

used to cover other things (e.g., salary, overhead costs, servicing
debt, and new capital expenditures).
An adult prophylaxis produces net revenue of $91.40 per
hour after covering the care provider’s salary; a three-surface
amalgam yields $143.80 in net revenue; a three-surface composite produces $219.80 in net revenue; and a crown yields
$374.80 per hour net revenue. The design of benefit programs
provides significantly greater financial incentives for more
invasive surgical procedures, and some of the preventive services
provided under the ECC protocol are not even covered. Dental
plans could change that by increasing fees paid for preventive services or adding benefit coverage for additional fluoride
treatments and disease management. However, that is unlikely to happen at a time when the nation continues to grapple
with high health care costs.
Barriers created by the financial crisis of health care. The Centers for Medicare and Medicaid Services (CMS) tracks historic
health care costs and projects future costs in the National Health
Expenditures Data report.11 Figure 2 shows the extent of escalating costs of health care on each source of funding. Government entitlement programs (blue bars) are projected to have
the largest percent increase, rising from $962 billion in 2011 to
$1.96 trillion in 2022—equating to a 104 percent increase.
Other health care benefit programs (green bars, which include
private employer-funded benefit programs) are projected to
increase from $1.43 trillion in 2011 to $2.59 trillion by 2022—
equating to an 81 percent increase. Consumers’ out-of-pocket
expenditures, on the other hand, will grow by only 49 percent.
The cost of health care programs will grow at significantly
higher rates than the revenues of most companies or governments providing them or the gross domestic product, which
presents a significant challenge to payers.

Figure 2. Total expenditures for health care: historic and projected.*
* Source for expenditures: National Health Expenditures projections 2013-2023. Source for gross domestic product: Congressional Budget Office;
The Budget and Economic Outlook: 2014 to 2024.
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The total national expenditures for health care will increase by
85 percent from 2011 to 2022, while gross domestic product
(GDP) is expected to increase by only 25 percent.12 This will
cause health care expenditures to rise from 16.8 percent of GDP
in 2011 to 24.9 percent of GDP by 2022. The Secretary of the
U.S. Department of Health and Human Services (HHS) testified to the Senate13 that: “The so-called fee-for-service model
that has long prevailed in the U.S. health care system has been
blamed for medical costs that have continually outpaced normal
inflation…” She also stated CMS’s intent to move to valuebased purchasing in Medicaid and to influence commercial
insurers to adopt value-based purchasing.
Since 1970, the trend has been to shift health care costs
from consumers to entitlement and benefit program. In 1970,
government and private payer insurance paid 42 percent of
total expenditures, which increased to 72 percent in 2010 and
is projected to reach 75 percent by 2020 (Table 2). Consumers,
however, went from 33 percent to 12 percent to only nine percent
during the same time periods (other sources account for the
balance). Similarly, dental insurance went from 10 percent in
1970 to 58 percent in 2010 and is projected to reach 64 percent by 2020. Consumers’ dental out-of-pocket expenses are
expected to drop from 90 percent in 1970 to 36 percent by
2020. It is also important to note that, as medical expenditures have dramatically increased, they have consumed more
of the new dollars every year. This has caused the percentage
of health care expenditures for dental services to decrease from
6.3 percent in 1970 to a projected 3.8 percent by 2020.
The point of reviewing this data is to present the case that
current financial barriers make it unlikely that those who fund
dental care will either increase the fees paid for preventive services or add additional benefits (e.g., increased fluoride treatments, disease management, or behavior modification) under
the current fee-for-service model. Many in the dental community
will continue to invest time and energy trying to create that
change. However, others will focus on understanding the
changes that are happening in health care and how those changes
may create opportunities to enable more preventive dental care
in a manner that supports the business model of a provider
(most likely a new business model for a new model of care),
makes sense to payers, and benefits consumers.
Table 2. PERCENTAGE OF EXPENDITURES BY SOURCE OF PAYMENT*
Source of expenditure

1970 1980 1990 2000 2010 2020

Total health care insurance
expenditure (%)

42

56

61

67

72

75

Total health care consumer
out-of-pocket (%)

33

23

19

15

12

9

Dental insurance (%)

10

33

51

55

58

64

Dental consumer out-ofpocket (%)

90

66

48

44

41

36

Dental expenditures as % of
total health expenditures

6.3

5.2

4.4

4.5

4.0

3.8

* Source=National Health Expenditure (NHE) reports; percentages have
been calculated by using dollar amounts in the NHE.11
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Opportunities for preventive care. As costs dramatically increased and shifted to payers over time, payers began searching
for solutions. As noted, their conclusion was that fee-for-service
is one of the problems. HHS Secretary Michael Leavitt (a
Republican from the G.W. Bush administration) introduced
the concept of value-driven health care.14 The construct is that
payers should pay for value achieved through improving health
outcomes and efficiency rather than volume of procedures.
This concept has carried forward in the Patient Protection and
Affordable Care Act (PPACA; introduced by Democrats in the
Obama administration), which mentions value 214 times.15,16
Deloitte 17 explained: “In the health care delivery system,
value-based purchasing (VBP) is a payment methodology that
rewards quality of care through payment incentives and transparency 18. In VBP, providers are held accountable for the
quality and cost of the health care services they provide19 by a
system of rewards and consequences, conditional upon achieving
pre-specified performance measures.20 Incentives are structured
to discourage inappropriate, unnecessary, and costly care. It is
a departure from the Medicare fee-for-service payment system,
which rewards excessive, costly, and complex services, rather
than quality, and contributes to the unsustainable costs of
health care.”21-24
The PPACA encourages the formation of patient-centered
medical homes and other accountable care organizations
(ACOs) in the belief that they can control costs and improve
quality. CMS defines ACOs22 as: “Groups of doctors, hospitals,
and other health care providers, who come together voluntarily
to give coordinated high quality care to their Medicare patients.
When an ACO succeeds both in delivering high-quality care
and spending health care dollars more wisely, it will share in
the savings it achieves for the Medicare program.”
CMS has outlined several new payment models tied to
value; current HHS Secretary Sylvia Mathews Burwell told the
Senate: “HHS also set a goal of tying 85 percent of all traditional Medicare payments to quality or value by 2016 and 90
percent by 2018.”17 For example, their shared savings program
helps fee-for-service providers become an ACO and rewards
ACOs that lower their growth in health care costs while meeting
performance standards on quality of care and putting patients
first. The Robert Wood Johnson Foundation (RWJF) identified
four payment models: (1) population-based payment23; (2)
patient-centered medical home payment (PCMH)24; (3) highintensity primary care payment25; and (4) bundled payment26
(also known as episode-based payment and global payment).
The common thread through these different models is having
fixed payments that are not tied to volume of services and
having quality measures as factors in reimbursement.
For example, RWJF defined PCMH as: “A primary care
practice that gives patients the individualized care and support
they need to stay healthy…the patient, the primary care physician and a medical team work together to develop and implement a plan of care for the patient that details the patient’s
optimal medication use, diet, exercise, behavioral health treatments, etc., to get and keep the patient healthy. Insurance
companies and others payers typically pay the primary care
practices a certain amount of money per patient per month to
provide this enhanced outreach, communication and coordination. In exchange, the practices are required to meet certain
performance measures.”27
These payment models present opportunities for increasing
preventive dental care. For example, BCH reduced the cost of
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treating its population of 403 ECC children by approximately
$300,000 in the first 12 months. Had the dental unit at BCH
been part of its ACO, it could have been compensated under
an alternative reimbursement method and received additional
reimbursement. Had they participated in a shared savings
program while receiving fee-for-service reimbursement, it could
have received a portion of the $300,000 it reduced costs by
in the first year. Or, had it been participating in a global payment for its services, it would have realized $300,000 in savings
after it implemented its ECC protocols. These are two examples of how new models of financing could create incentives
for increasing preventive dental services.

Conclusions

It appears unlikely that payers or providers will try to add new
preventive dental services or promote more preventive care
under the current fee-for-service model and dental business
model; however, primary, secondary, and tertiary preventive
dental care appears to fit nicely into the new innovative delivery
and financing models that are under development. Opportunities will most likely present for dentists to participate, which
may lead to new ways of thinking about and providing oral
health care. With 25 percent of low-income three- to nine-yearolds having untreated caries 28,29 and 53 percent of Medicaid
children unable to access care in 2013,9 it is difficult to argue
for reducing the total amount spent on dental care. However, it
can be argued that we can take that same dollar amount and
achieve significantly better population health, better patient experience, and lower per capita costs by transforming delivery,
policy, and payment systems to focus more on preventive care.
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