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Clinical Performance Measures and Quality
Improvement System Considerations for

Dental Education

Joseph W. Parkinson, DDS, MPA; Gregory G. Zeller, DDS, MS

Abstract: Quality improvement and quality assurance programs are an integral part of providing excellence in health care
delivery. The Dental Quality Alliance and the Commission on Dental Accreditation recognize this and have created standards

and recommendations to advise health care providers and health care delivery systems, including dental schools, on measuring
the quality of the care delivered to patients. Overall health care expenditures have increased, and the Affordable Care Act has
made health care, including dentistry, available to more people in the United States. These increases in cost and in the number

of patients accessing care contribute to a heightened interest in measurable quality improvement outcomes that reflect efficiency,
effectiveness, and overall value. Practitioners and administrators, both in academia and in the “real world,” need an understand-
ing of various quality improvement methodologies available in order to select approaches that support effective monitoring of the
quality of care delivered. This article compares and contrasts various quality improvement approaches, programs, and systems
currently in use in order to assist dental providers and administrators in choosing quality improvement methodologies pertinent to

their practice or institution.
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nterest in quality improvement in health care

delivery has risen sharply as health care expen-

ditures have increased in the United States. In
addition, the Affordable Care Act has contributed to
a heightened focus both on the quality of care and
on the cost-effective value of that care, particularly
for the increasing number of Medicaid patients seek-
ing medical and dental care. The need for a greater
quantity of quality health care that offers the best
value requires the application of quality improve-
ment systems to produce better outcomes in the
most efficient and effective manner. Dentistry and
dental education recognize this imperative for clinical
quality improvement and have started developing,
implementing, and enhancing continuous quality
improvement systems. !

Various entities, such as organized dentistry
and dental education, as well as involved stake-
holders, such as employers, third-party payers, and
governmental agencies, have efforts under way to
examine quality issues and quality improvement
systems. In addition, potential compliance require-
ments associated with performance and quality
outcomes are driving consideration of metrics and
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reporting.** Due to these prevailing winds of change
in the quality of care climate, both individual health
care providers and health care systems are con-
fronted with many and, often, conflicting proposed
approaches to performance improvement, quality
indicators, and outcomes assessment.® Although the
dental profession has not formally implemented any
standardized approaches or metrics, distinct changes
are undeniably under way in the evaluation of the
quality of clinical dental care.

The Health Resources and Services Adminis-
tration of the U.S. Department of Health and Human
Services states that “quality improvement (QI) consists
of systematic and continuous actions that lead to mea-
surable improvement in health care services and the
health status of targeted patient groups.”” The Health
and Medicine Division of the National Academies
of Sciences, Engineering, and Medicine® (formerly
known as the Institute of Medicine, IOM) defines
quality in health care as “a direct correlation between
the level of improved health services and the desired
health outcomes of individuals and populations.”

The Dental Quality Alliance and the Commis-
sion on Dental Accreditation (CODA) are organiza-
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tions that share an interest in quality improvement
in dentistry.>'° These organizations are similar in
that they develop goals and promote the use of per-
formance measures in continuous quality improve-
ment systems, though they differ in areas of focus.
The Dental Quality Alliance primarily develops and
tests specific performance measures, usually col-
lected electronically, and currently primarily aimed at
children.'"'> CODA accredits schools and programs
in predoctoral, allied, and advanced dental educa-
tion, with a separate set of standards for each area.
CODA, as the governing body for the accreditation
of dental education programs, mandates the use of
a rational continuous quality improvement system
without requiring the use of a specific system or
specific performance measures. The term “quality as-
surance” (QA), sometimes used synonymously with
QI in health care, often implies a focus on the use
of quality indicators either to determine that desired
quality standards are met or to identify problems so
that corrective actions may be instituted to address,
measure, and improve the quality of health care ser-
vices outcomes. CODA defines QA in this manner.?

Dental education programs must have a broad
perspective on QI because these programs function
as health care providers as well as educators. As a
result of this dual role, CODA must constantly en-
sure that dental schools are providing both excellent
patient care and quality student education. This is a
difficult and daunting task for many dental educa-
tors. An understanding of some of the primary QI
systems utilized today, along with comprehension
of the basic principles of health care QI espoused by
the Dental Quality Alliance and CODA, will benefit
dental clinicians, educators, and administrators as
they attempt to improve patient care. Eventually,
shared measurements and benchmarks that may be
acquired easily will be useful for dental schools for
the implementation of comprehensive QI programs.

In this article, we will review the specific Den-
tal Quality Alliance and CODA recommendations for
QI. We will then briefly describe and compare some
of the currently used continuous quality improve-
ment systems pertinent to dental practice and dental
education in order to lay a foundation for common
understanding of quality of care improvement is-
sues in dentistry. Finally, we will offer some initial
suggestions to aid dental educators in the creation
of an institutional continuous quality improvement
program for clinical care.

Dental Quality Alliance

In 2008, the Centers for Medicare and Medicaid
Services (CMS) proposed that the American Dental
Association (ADA), which also collaborates with
the independent CODA, establish a Dental Quality
Alliance (DQA) to develop performance measures
for oral health care. The mission of this group is to
advance performance measures, developed through
consensus agreement of involved stakeholders, as a
means to improve oral health, patient care, and safety.
The DQA is currently comprised of 29 member
entities and ADA agencies including the Academy
of General Dentistry (AGD), the American Dental
Education Association (ADEA), the Centers for Dis-
ease Control and Prevention (CDC), the CMS, and
The Joint Commission.? In the guidebook released
by the DQA, the IOM is cited as the source for the
DQA framework for quality improvement with six
important goals for quality improvement based on an
IOM report released in 2001. This report, Crossing
the Quality Chasm, focuses on how the health system
can be improved to increase innovation and improve
care delivery." In this report, the IOM outlined six
important aims for quality improvement with the goal
of providing the “right care for every person, every
time” (Table 1).

There are various challenges to developing,
testing, and implementing performance measures for
use in QI systems in dentistry. These include very
few evidence-based guidelines, limited knowledge
of outcomes based on data, limited diagnostic data
collection to establish benchmarks, limited informa-
tion systems for capturing and transmitting data from
patient records, and limited accessibility of claims
data.” The goal of the DQA is to help to overcome
these obstacles through the use of DQA performance
measures in continuous quality improvement sys-
tems. The initial performance measures sought by
CMS through the DQA are primarily intended for use
in evaluating public programs such as Medicaid and
are aimed at pediatric populations.'"'> This approach
will enable dental providers and administrators to use
defined data-driven measures to improve the quality
and efficiency of care for pediatric Medicaid patients.

In addition to identifying methods by which
dental care may be evaluated, the acquisition of data
for performance measurement should be made easy
for providers and administrators so that analysis can
be done quickly and then acted upon to improve the
quality and efficiency of patient care in a reasonably
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Table 1. Institute of Medicine’s six aims for quality improvement

Aim Description
1. Safe Avoiding injuries to patients from care that is intended to help them.
2. Effective Providing services based on scientific knowledge to all who could benefit and refraining from provid-

ing services to those who are not likely to benefit (avoiding underuse and overuse, respectively).

3. Patient-centered

Providing care that is respectful of and responsive to individual patient preferences, needs, and values

and ensuring that patient values guide all clinical decisions.

4. Timely
5. Efficient
6. Equitable

Reducing waits and sometimes harmful delays for both those who receive and those who give care.
Avoiding waste, including waste of equipment, supplies, ideas, or energy.

Providing care that does not vary in quality because of personal characteristics such as gender, ethnic-

ity, geographic location, and socioeconomic status.

Source: Institute of Medicine. Crossing the quality chasm: a new health system for the 21st century. Washington, DC: National Academy

Press, 2001.

short period of time. Long delays in the utilization
of QI data are not conducive to effective and ef-
ficient patient care. Electronic health record (EHR)
systems are often promoted as a means to enhance
the acquisition and analysis of data regarding the
delivery of care.>!

CODA’s Role in Quality

Improvement

CODA is the governing body of the accredita-
tion of dental education programs. CODA performs
an external evaluation of an institution that occurs
after the school or program has completed an internal
evaluation, known as a “Self-Study” document. This
internal and external evaluation supports the accredi-
tation process used for the predoctoral programs in
U.S. dental schools, which are accredited every seven
years. Schools submit self-study documents, and a
team of site visitors visits the school to evaluate and
clarify what has been detailed in the self-study.'”

CODA is not prescriptive in recommending
which QI system predoctoral programs use as long
as there is evidence of continuous quality improve-
ment. The goal is to give schools the flexibility to
meet accreditation requirements in the manner that
is most effective for their institution. These require-
ments are written and communicated in the form of
Standards, which have “must” statements that schools
are required to satisfy in order to receive accredited
status. Since the focus of this article is clinical qual-
ity improvement, we will focus on CODA Standard
5-3 in the Patient Care Services requirements, which
states the following: “The dental school must conduct
a formal system of continuous quality improvement
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for the patient care program that demonstrates evi-
dence of a) standards of care that are patient-centered,
focused on comprehensive care, and written in a
format that facilitates assessment with measurable
criteria; b) ongoing review and analysis of compli-
ance with the defined standards of care; ¢) an ongoing
review of a representative sample of patients and
patient records to assess the appropriateness, neces-
sity, and quality of the care provided; d) mechanisms
to determine the cause(s) of treatment deficiencies;
and e) implementation of corrective measures as ap-
propriate.” The intent statement for this requirement
is as follows: “Dental education programs should
create and maintain databases for monitoring and
improving patient care and serving as a resource for
research and evidence-based practice.”

The flexibility offered to schools to demon-
strate compliance with Standard 5-3, when combined
with the clarity of the written CODA accreditation
documents, might lead to the conclusion that meeting
the Standard 5-3 requirement for a formal system
of continuous quality improvement for patient care
is relatively easy. However, some schools may not
have faculty or administrators who possess detailed
knowledge of clinical quality improvement systems.
Others may not capture critical information, such as a
diagnostic rationale for treatment, in a systematic and
standardized manner. Consequently, some predoc-
toral programs might have difficulty developing and
implementing comprehensive continuous quality im-
provement systems for patient care programs. These
challenges sometimes lead to underperformance in
the area of clinical quality improvement and could
lead to formal recommendations for correction, based
on the personal observations of the lead author, who
serves as a CODA site visitor.

349



In CODA’s Accreditation Standards for Dental
Education Programs section entitled “Definition of
Terms Used in Accreditation Standards for Dental
Education Programs,” quality assurance is defined
as follows: “A cycle of PLAN, DO, CHECK, ACT
that involves setting goals, determining outcomes,
and collecting data in an ongoing and systematic
manner to measure attainment of goals and outcomes.
The final step in quality assurance involves identi-
fication and implementation of corrective measures
designed to strengthen the program.” This “PLAN,
DO, CHECK, ACT” cycle is an integral part of three
of the five quality improvement systems that are
outlined below.

Comparison of DQA and
CODA

When comparing the goals for QI set forth
by the DQA and by the CODA standard for clini-
cal quality improvement, we see similarities in the
concepts regarding what constitutes a continuous
quality improvement system. Both groups mention
the importance of being patient-centered and focus
prominently on the importance of data-driven contin-
uous quality improvement systems. The DQA views
assessment of quality patient care as the creation of
metrics using the available defined and tested DQA
data-driven performance measures. CODA requires
a continuous quality improvement system that relies
on standards of care to demonstrate the provision of
comprehensive care using measurable criteria de-
fined by the institution. Both DQA and CODA aim
to increase data collection and aggregation for use
in continuous quality improvement systems, with
DQA specifically supporting collection of digital data
for performance measures through digital forms or
EHRs. The similarities between DQA and CODA re-
garding the need for quality care measures emphasize
the need for dental education programs to focus on
performance measures and benchmarks for analyses
that will result in actionable information for decision
making to improve health care quality.

CODA goes beyond the creation and aggrega-
tion of data-driven clinical performance measures
to require an assessment of the appropriateness and
necessity of care as part of the determination of
quality of patient care. In addition, CODA requires
demonstration of mechanisms to evaluate treatment
deficiencies along with the implementation of ap-

propriate corrective measures that are, in turn, sub-
sequently evaluated for improvement in outcomes.

At this time, DQA remains focused on devel-
oping some foundational performance measures
that may be used in a QI system. Specifically, the
initial DQA performance measures, which are tested
for feasibility, reliability, and validity, are aimed at
providing consensus measures, primarily aimed at
pediatric care, that are suitable for demonstration
of “meaningful use” to receive Medicaid and Medi-
care EHR incentive payments. These Medicaid and
Medicare programs provide financial incentives for
achieving “meaningful use,” which is the use of
certified EHR technology to achieve health and ef-
ficiency goals.'

These initial DQA measures may also be
among those used by dental education programs as
part of the QI system necessary for CODA accredi-
tation. Dental schools, however, must also have a
working continuous quality improvement system
in place and may use any appropriate performance
measures, such as standards of care and indicators of
comprehensive care, as part of that system. Through
the acquisition and evaluation of performance data
that use appropriate measurable criteria, schools
can demonstrate to CODA that the quality and ef-
fectiveness of patient care meet or exceed the desired
benchmarked performance levels. Also, if necessary,
a school may implement “corrective measures” to
address deficiencies and show subsequent improve-
ment through data-driven performance metrics. Such
a QI system will also serve as a desired resource for
research and evidence-based practice. Table 2 shows
a sample grid that could be used as a starting point to
compile QI data to meet the requirements of CODA
Standard 5-3.

Overview of Continuous
Quality Improvement
Systems

There are numerous QI systems currently
utilized in health care.'® These systems include the
following: Total Quality Management/Continuous
Quality Improvement (TQM/CQI), Rapid Cycle
Change/Institute for Health Care Improvement (IHI),
Business Process Reengineering (BPR), Lean Think-
ing, and Six Sigma. Knowledge of the basic tenets
of these systems would be helpful for all health care
providers and administrators. Several of the five
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share common characteristics, and each has a distin-
guishing feature that makes that system distinctive
(Table 3). Health care administrators, including those
in dentistry, should study these systems in greater
detail and choose the system that best meets their
institutional goals, culture, and capabilities for data
capture, aggregation, and analysis.

TQM/CQI

The terms “Total Quality Management” and
“Continuous Quality Improvement” refer to essen-
tially the same system.'” TQM is focused on systems
of continuous improvement, rather than individuals,
and on avoiding mistakes before they happen. TQM
differs from traditional quality assurance in that the
emphasis is on understanding and improving the
underlying work processes and systems, rather than
correction of the individual s mistakes after the fact.'®

TQM utilizes the concept that quality is the
result of complex processes that either help or hurt
the attainment of good outcomes. It focuses on both
internal and external customers to improve their sat-
isfaction with the goods and services provided and
on prevention of problems, rather than on inspection
at the end of production. A dental education example
is the production of prostheses that are delivered
to the patient without problems and do not result
in a remake or redo, where a remake is a case sent
back to the lab at time of attempted insertion due to
inadequate quality and a redo is required at a later
date for quality reasons such as open crown margin
observed at the very next patient recall.

TQM/CQI utilizes many tools, including
cause and effect diagrams, statistical methods, and
“Plan-Do-Study-Act” (PDSA) cycles. The need for
thorough data collection and analysis is accomplished
before making changes, and the need to engage front-
line staff in the process and making it part of their
daily work is emphasized.'"!®

Business Process Reengineering

BPR involves more radical change by essen-
tially starting over from the ground up.'® “Process”
is defined as a “structured, measured set of activities
designed to produce a specified output for a particular
customer or market,” and “business process” is de-
fined as “a set of logically related tasks performed to
achieve a defined business outcome.”'” Thus, BPR is
different from TQM/CQI in that it is an “all or noth-
ing” approach, while TQM/CQI applies incremental
improvement to existing processes.
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In BPR, change is driven from the top by a
visionary leader and is based on the belief that orga-
nizations should be arranged around key processes
rather than relying on individual specialists per-
forming defined functions. Specialists are replaced
by multiskilled workers in self-management teams
that are responsible for designing appropriate work
processes.'® Patient-focused care, which emphasizes
redesigning processes around the patient, could be
considered as an application of BPR in health care."

Rapid Cycle Change/IHI

Rapid cycle change is similar to CQI in using
a systematic and data-driven approach, but differs in
that sufficient data are collected to know if a change
has had an effect, whereas CQI focuses on flowchart-
ing and more extensive measuring.'® The strengths
of rapid cycle change are that it can utilize the ideas
and ingenuity of staff at the lowest level and that it
can be scaled up or down to address very large or
very small issues. On the negative side, similar to all
bottom-up changes, there may be differences between
changes desired at a local level and the organization’s
overall strategic initiatives.

Rapid cycle change also uses the principles of
PDSA cycles to promote small-scale changes to test
interventions, thereby enabling rapid assessment and
flexibility to adapt the change according to feedback
to ensure the right solution for the problem. The
theory of PDSA is that by starting with small-scale
tests, users are provided with the freedom to act and
learn. This minimizes the risk to patients and the
organization and minimizes the resources required
since small changes can be evaluated before commit-
ting large amounts of time and energy. This approach
also provides the opportunity to build evidence for
change through pilot projects and engages those who
would ultimately implement the solution during the
time that confidence in the intervention increases.

Lean Thinking

The core principle for lean thinking is to
provide the value the customer wants with minimal
wasted time, effort, and cost. Actions or processes
that do not create value are modified or eliminated.
Lean interventions attempt to reduce waste and
facilitate flow in care processes. They utilize value
stream mapping as well as identifying and streamlin-
ing value-adding activities.'®

There are five key concepts in an implementa-
tion of lean thinking:
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1. Specify the value desired by the customer. Prod-
ucts and services should be designed with the
customer in mind. Value is defined as anything
that improves the customer’s experience. In
health care, the customer is usually the patient.

2. Identify the “value stream,” otherwise known
as the process. This is the core group of actions
necessary to deliver value for customers and/or
patients. Each step in the process should provide
value for the customer/patient, thus eliminating
all sources of waste. In health care, the patient
journey is the process and is important to ensure
that it is as smooth and efficient as possible.

3. Make the process and value flow continuously.
Processes should be designated so that there is
efficient flow in the system and the information
and services are available as needed. In health
care, an example is establishing the continuous
flow of patients along with the necessary patient
information to different treatment areas in the
system.

4. Introduce pull between all steps where continu-
ous flow is possible. The concept of pull is that
the customer pulls products or services so that
he or she determines demand.

5. Manage toward perfection. In lean, processes
are continuously improved, with the goal being
kaizen or perfection. The goal of lean thinking
is to create an environment of constant review,
emphasizing solutions from front-line employ-
ees, and to learn with every step.'¢

Six Sigma

The term “Six Sigma” is said to have derived
from physicist Walter Shewhart’s observation that
three standard deviations (sigma) from the mean is
the point that requires correction, so Six Sigma is
“perfection.”'® “Perfection,” for practical purposes,
is achieving a rate of 3.4 defects per million. The
main thrust of Six Sigma is to eliminate defects and
reduce variation in the process to improve outcomes.
Six Sigma makes use of statistical tools and analyses
to identify the cause of variation.?

The Six Sigma QI model refers to a five-step
process in the following stages: 1) Define: define
who the customers are, what they want, current pro-
cess capabilities, and objectives for improvement;
2) Measure: this step provides the metrics for data
on which the improvement efforts will be based, as
well as measures for the quality characteristics that
reflect improvement in customer satisfaction and
product performance; 3) Analyze: the data collected
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are analyzed using tools such as Pareto analysis,
flow diagrams, and other statistical tools to identify
design and process modifications to achieve desired
performance objectives; 4) Improve: resources are
allocated to achieve the necessary changes to im-
prove performance; and 5) Control: the process is
monitored so that the performance improvements
are maintained.?

The challenge for health care institutions in
adoption of Six Sigma is the utilization of data to
drive human behavior. Patient care involves human
behavior, and often the variability is very subtle
and hard to quantify. Successful utilization of Six
Sigma depends on the combination of a technical
strategy with a cultural strategy for implementation
of organizational change.? Six Sigma relies heavily
on measurement and data, and data analysis is para-
mount. Data have to be gathered both at baseline and
then later to show that improvement is occurring.
Decisions must be made on statistics and facts, not
on instincts or what has worked in the past. All of
the Six Sigma roles require extensive training at a
relatively high cost to become familiar with the tools.

Conclusion

Skyrocketing health care costs and imple-
mentation of the Affordable Care Act have sharply
increased the focus on more efficient health care
delivery systems, while also emphasizing the need
for more effective, higher value quality outcomes.
With an increasing number of patients receiving
dental benefits from Medicaid and with a limited
number of dental practitioners accepting Medicaid
for dental treatment, many dental schools may see
their patient base expand beyond their capacity and
will need to evaluate performance and quality more
closely using better quality improvement systems.
The ability to treat patients more efficiently (faster,
cheaper) while maintaining high quality (better
value, more effective) care outcomes will be more
critical in the future. To be most useful, quality
improvement systems will need to acquire the nec-
essary data and allow quick and precise analysis of
that data. Clinicians and administrators will have to
be knowledgeable concerning continuous quality
improvement systems as well as guidelines from
health care groups and governing bodies to ensure
compliance with best practices and regulations. Den-
tal health care delivery systems, including academic
dental institutions, will need to continue to increase
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focus on data-driven performance measures for oral
health quality outcomes. This focus will include the
use of standardized diagnostic coding systems to
better measure oral health outcomes in individuals,
communities, and populations. The implementation
of useful EHRs is also increasing at a steady rate;
thus, improving our ability to acquire data as part of
the clinical workflow and to use that data more read-
ily to measure care outcomes. Future clinicians and
administrators will need to continue to determine how
to best utilize these data to demonstrate improved
oral and general health outcomes for the increasing
patient pools they are expected to serve.
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