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A Primer on Outcomes in Dentistry

James D. Bader, DDS, MPH; Amid I. Ismail, BDS, MPH, DrPH

Abstract

Expectations for evidence of “value” on the part of dental care purchasers and
growth in the evidence-based dentistry movement are beginning to demonstrate
the narrow and incomplete nature of dentistry’s knowledge of the outcomes of
dental conditions and treatment. In this paper a classification scheme for dental
outcomes is described that illustrates the broad range of outcomes information
important to patients, health care providers, purchasers, and society. The uses
for outcomes information are discussed and suggestions are offered forimproving
dentistry’s knowledge of outcomes through the cooperative involvement of dental
research, dental education, and dental practice. [J Public Health Dent

1999:59(3):131-5]
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Oral health outcomes are the results
or consequences of the provision of
oral health care and, occasionally,
medical care. Assessments of out-
comes, while based on information
collected from individual patients,
usually reflect the experience of
groups of patients. Such assessments
are used not only to evaluate particu-
lar treatments, but also to evaluate
general effects of all dental care re-
ceived. In recent years calls have be-
come more frequent for the develop-
ment and use of measures to assess a
broad array of oral health outcomes
(1-4). However, a framework and ra-
tionale for this expanded use of out-
come assessments in dentistry have
not been described. This paper out-
lines a proposed classification scheme
for oral health outcomes and suggests
how such information can benefit pa-
tients, health care providers, purchas-
ers, and the public.

Dentistry has always assessed out-
comes of oral health care; however, the
methods and focus of such assess-
ments have been limited. Outcome as-
sessments have tended to emphasize
the “quality” aspects of care delivery
that individual dentists felt were im-
portant to them and for which they
were directly responsible. As a result,

meticulous inspection of the mechani-
cal characteristics of restorations has
been a principal element in outcomes
assessment (5,6), and distributions of
procedures provided to patients and
patient satisfaction also have been as-
sessed (7,8). An implicit assumption
underlies these types of assessments:
that the procedures provided are, by
and large, the best possible solutions
to the problems presented by individ-
ual patients. In recent years, this as-
sumption of the appropriateness of in-
dividual dentists’ treatment decisions,
often termed the “art of care,” has been
challenged. Several studies have
shown that there is substantial vari-
ation among dentists in the proce-
dures they recommend for the same
conditions (9,10), often in the same pa-
tients (11). Further, studies of den-
tist/patient interaction suggest that
satisfaction may be more strongly re-
lated to interpersonal qualities of the
dentist than to the outcomes of care
provided (12). These findings indicate
the need for a broad range of outcome
measures of dental care that portray
the perspectives of patients, provid-
ers, purchasers, and society.

In medicine, this natural evolution
of concern over variation in treatment
leading to more detailed examination

of the relation between the provision
of treatment and its consequences has
already occurred (13). The analyses of
variation in dentistry, together with
dentistry’s nascent developmental in-
terest in practice guidelines (14), may
indicate the beginning of a similar sea
change. Clearly, dentists want to rec-
ommend and provide effective treat-
ments; patients need to make in-
formed decisions; and, as health care
costs increase, those who purchase
coverage for groups want to know
what their premiums are buying—i.e.,
how effective is the coverage they pay
for? For all of these reasons, dentistry
may find itself in the midst of increas-
ing demands for information about
outcomes of care. The problem is that
this information does not exist; den-
tistry currently has relatively little in-
formation about outcomes of its treat-
ments to share (15). Equally as prob-
lematic, the available information
often is subjectively assessed and nar-
row in scope, focusing only on a few
clinical outcomes. While this is of in-
terest to dentists, it may not be the type
of outcomes information desired by
patients, purchasers, or society in gen-
eral.

In this paper we describe a classifi-
cation of oral health care outcomes
that includes dimensions important to
all of these interested parties, and
briefly discuss both the current status
and possible uses for the wide range of
outcomes information included in the
classification scheme. In so doing, our
aim is to inform readers of the need for
dentistry’s attention to outcomes, and
to stimulate the development and use
of measures for such outcomes.

Classification and Measurement of
Outcomes of Oral Health Care

Outcomes traditionally are catego-
rized into dimensions according to
what types of information are meas-
ured. A modification of a previously
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proposed basic classification scheme
for oral health outcomes (15) has four
dimensions: biological, clinical, psy-
chosocial, and economic (Table 1).
This section summarizes the types of
outcomes contained in each dimen-
sion and the types of measures of these
outcomes in common use in clinical
practice.

The biological dimension includes
outcomes associated with physiologi-
cal and microbiological conditions
and processes. Physiological status
outcomes include considerations such
as salivary and crevicular flow, and
demineralization. Microbiological
status outcomes focus on the presence
and concentration of putative patho-
gens for caries and periodontal dis-
ease, while anatomical status out-
comes concern bone and tissue levels
as well as a variety of orthodontic
measurements. Sensory status out-
comes deal with pain and the presence
of parathesia. Although objective
measures have been developed for
most of these outcomes, they are little
utilized in general practice. Biological
outcomes are routinely assessed in
practice: objective measurements are
less often made and recorded. Pain is
an important outcome that is almost
always assessed informally and sub-
jectively. Radiographs also are used
almost universally to assess deminer-
alization; here too, measurement or in-
terpretation is almost exclusively sub-
jective. Bone levels are routinely no-
ticed by clinicians, but not usually
quantified in the dental chart. In con-
trast, probing depth is an objective
measure of a consequence of peri-
odontal disease that is in relatively
common use.

The clinical dimension contains the
types of outcomes most familiar to
practitioners. Survival status out-
comes address the longevity and loss
of teeth, tooth surfaces and restora-
tions, as well as devitalization. These
outcomes generally are measured ob-
jectively. Mechanical status outcomes
deal with the characteristics of restora-
tions and, partially because of the em-
phasis placed on them during dental
education, these outcomes tradition-
ally have claimed a major portion of
clinicians’ attention despite their sub-
jective nature and the lack of evidence
linking many of them to adverse sur-
vival status outcomes (15). Diagnostic
status outcomes also are evaluated
routinely by clinicians; here again, cri-
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TABLE 1
Classification of OQutcomes of Oral Health Care
Dimension Examples
Biological status
Physiological Salivary flow and consistency, demineralization,
inflammation
Microbiological Oral microflora composition, presence of specific
pathogens
Sensory Presence of pain, parathesia
Clinical status
Survival Longevity/loss of tooth, pulp, tooth surface,
restoration
Mechanical Smoothness of margins, conformation of contours
Diagnostic Presence of pathology, caries, periodontal disease
Functional Ability to chew, speak, swallow
Psychosocial
Satisfaction Satisfaction with treatment, dentist, oral health
Perceptions Esthetics, oral health self-rating
Preferences Values for health states and health events
Oral health-related Ratings for how oral health affects life
quality of life
Economic costs
Direct Out-of pocket payments, third party payments
Indirect Lost wages, transportation, child care expenses

teria for diagnoses often contain sub-
jective assessments (16). Functional
status outcomes focus on patient-level
behaviors that are dependent on oral
structures such as speaking and chew-
ing. No easily applied objective meas-
ures for these outcomes exist; thus, in
practice, patient report is the usual
source of information (15).

The psychosocial dimension covers
outcomes reported by patients that re-
flect the effect of oral health and oral
heath care on patients’ mental and so-
cial well-being. In most instances,
these outcomes are measured by
means of patient questionnaires. With
the exception of measures of satisfac-
tion with treatment, for which a large
number of individual questions and
complete questionnaires exist (8),
most measures of outcomes in this di-
mension are in the developmental
stage, and are not available for use in
clinical practice (17). The concepts in-
cluded in this dimension range from
satisfaction with treatment, through
perception of and satisfaction with es-
thetics and with oral health status, to
preferences for various health states or
health events, and assessments of oral
health-related quality of life. Patient

preferences, or utilities, represent ex-
plicit quantitative patient valuations
of having or avoiding specific oral
health conditions, or health states (18).
The related concept of oral health-re-
lated quality of life is a multidimen-
sional assessment of the value indi-
viduals assign to their current or fu-
ture health status. It is affected by
impairments, functional states, per-
ceptions, and social opportunities
that, in turn, are affected by oral dis-
ease, injury, and treatment (19).

The economic dimension contains
two types of outcomes, direct and in-
direct costs. The categorization of
costs as direct or indirect depends on
the perspective of the categorizer. Pa-
tients view direct costs as out-of
pocket payments, including any insur-
ance premiums they must pay. To
providers, direct costs represent the
real costs of producing the care, while
purchasers will consider fees paid as
direct costs. Indirect costs will include
additional expenses associated with
the receipt of treatment or the condi-
tion being treated, and again depend-
ing on the perspective, can include
foregone wages or other opportunity
costs, costs of transportation, costs of
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premiums and copayments, and costs
of ancillary products and medicines
recommended by a dentist.

Qutcome measures can reflect sin-
gle or combined outcomes. Combined
measures are those that incorporate
two (or more) outcomes, such as cost-
effectiveness measures. For example,
cost per restoration-free year, which
has been used as an outcome measure
for evaluations of sealant treatment
(20), requires information about the
effect of sealants on survival status of
occlusal surfaces and the direct costs
of sealants. A newer class of weighted
measures useful in a variety of deci-
sion analyses also is emerging in
which outcomes are adjusted by the
value ascribed to the outcomes by pa-
tients. An example of such a measure
is “quality-adjusted tooth years,”
where the presence and absence of a
tooth for a year, which might be as-
signed values of “1.0" and "0.0," re-
spectively, are adjusted by patients’
preferences for the benefits, harm,
cost, and convenience related to either
saving the tooth by means of a specific
treatment or losing the tooth due to a
specific condition (21). As evident in
the preceding examples, outcome
measures also incorporate an element
of time either implicitly or explicitly.
The amount of time elapsed from the
treatment to the outcome assessment
is a fundamental characteristic of most
measures; for some survival out-
comes, the measure reflects outcomes
over varying lengths of time.

Uses for Outcomes Information

The possible uses for outcomes in-
formation depend to a great extent on
the perspective of the potential user.
Clearly, not all of the broad range of
outcomes reflected in Table 1 will be of
interest to all users. Thus, this section
considers potential uses for outcomes
information from four perspectives:
those of patients, practitioners, pur-
chasers, and society.

Patient Perspective. Patients are
nota monolithic bloc of humanity with
common interests and needs. Never-
theless, some generalizations are pos-
sible with respect to patient priorities
for outcomes information. Patients
view pain as a discrete assessable com-
ponent of dental treatment, as evi-
denced by the factor structures of den-
tal satisfaction instruments (8). Sur-
prisingly, however, little standardized
outcomes information is available con-

cerning pain associated with various
treatments and conditions. Dental
providers routinely assure their pa-
tients that procedures “should be
painless,” only to find that patients
perceive pain (22). It would be useful
to have generalizable information on
pain associated with specific treat-
ments with which to inform patients.
Similar information describing func-
tional status and survival status fol-
lowing specific treatments would be of
even greater use. Patients will fre-
quently ask how long a restoration
will last, or how much reattachment
they can expect, or how well they will
be able to chew, and objective answers
to these questions often are not avail-
able. Patients also may want informa-
tion describing quality-of-life issues
associated with some surgical treat-
ments. Finally, with respect to select-
ing a dentist, patients often ask others
about satisfaction with a particular
practitioner. Thus, satisfaction out-
comes information for specific practi-
tioners may be useful for consumer
searching.

Provider Perspective. As noted,
providers need to have accurate, gen-
eralizable, survival status and func-
tion status information for alternative
treatments if they are to help patients
set reasonable expectations and to as-
sist patients in making treatment se-
lections. This need is the basis of the
“evidence-based dentistry” move-
ment, which parallels a similar move-
ment in medicine. Because it is often
misunderstood, it is important to note
that as applied in practice, evidence-
based dentistry does not promote a
rigid doctrine about what is the “cor-
rect treatment” for a specific clinical
situation. Rather, evidence-based den-
tistry is founded on the premise that
dentists and patients must know as
much as possible about the outcomes
of all treatment alternatives, so that the
alternative most appropriate for the
specific patient will be chosen (23). The
hallmarks of evidence-based dentistry
are informed choice and clinical judg-
ment. Providers can use outcomes in-
formation garnered from their own
patients to compare with generalized
outcomes data as a means of internal
quality assessment.

Satisfaction outcomes already are
used by some providers in a similar
vein. However, perhaps a greater con-
tribution will stem from providers’ de-
cisions to demand information de-
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scribing other psychosocial outcomes
of treatment, to evaluate these out-
comes in their own patients, and to use
this information in helping patients
make informed choices (24). Selection
of an optimal treatment for any given
patient should be based not only on
knowledge of functional and survival
outcomes of alternative treatment
strategies, but also the preferences of
patients for these various outcomes.
These same concepts are embodied in
the classic definition of appropriate
treatment, wherein “the expected
health benefit ... exceeds the expected
negative consequences by a suffi-
ciently wide margin that the proce-
dure is worth doing” (25). Thus, ensur-
ing that care is appropriate requires
knowledge not only of clinical and bio-
logical outcomes, but also patient pref-
etences—i.e., how patients value the
outcomes of care. Patient satisfaction,
and especially patient preference
questionnaires can clarify feelings that
patients often are unable to articulate
effectively.

Purchaser Perspective. Histori-
cally, only two characteristics of dental
services were of primary importance
to purchasers: reasonable cost and the
absence of employee dissatisfaction.
More recently, a few purchasers have
begun to consider other aspects of
dental services when they select a den-
tal plan, including the effectiveness of
both the procedures covered by the
policy and the treatment provided un-
der the policy (26). This expectation
that the purchaser will demand out-
comes information, chiefly related to
diagnostic, survival, and functional
status, is a driving force in the emer-
gence of outcomes in dentistry. While
individual patients generally trust that
their dentists will make appropriate
treatment decisions, itis assumed that
purchasers increasingly will expect
evidence that what they buy is as ef-
fective as possible, and will be dissat-
isfied when they discover that such
evidence is more often lacking than
available. What purchasers would
probably find useful is information
about dental plans similar to that con-
tained in medical plan “report cards,”
such as the HEDIS® measures (27).
Unfortunately, not only are the data
for such report cards generally un-
available due to the lack of electronic
data collection systems and the incom-
plete nature of diagnostic information
in dentists’ records, but also knowl-
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edge is lacking of what procedures
represent needed and appropriate
care and, hence, should be considered
in report cards. Thus, report card
measures with face validity such as
“percent of patients with new dental
caries” and “percent of patients with
improvementin pocket depth” are dif-
ficult or impossible to calculate due to
incomplete or missing data. Measures
such as “percent of patients with a
recall examination within one year”
and “percent of patients receiving oral
hygiene instruction” are meaningless
because the effectiveness of these pro-
cedures is unknown.

Societal Perspective. Society also
has an interest in dental care, one that
can be characterized most easily as a
desire to achieve equity, to ensure fair-
ness in the distribution of dental treat-
ment resources. This perspective em-
phasizes assessments of cost effective-
ness and cost benefits. While most of
these assessments have focused on
clinical dimension outcomes, the in-
clusion of psychosocial outcomes in
considerations of benefits or effective-
ness is increasingly recommended
(28). Such considerations will broaden
the scope of “good” in the catch phrase
“the greatest good for the greatest
number” beyond the traditional clini-
cal concept of the absence of disease.

Improving Outcomes Information

Clearly, the current extent of out-
comes information in dentistry is not
sufficient for dentistry to meet the
needs of patients, providers, purchas-
ers, and society in general. For toolong
dentistry has relied on expert opinion
founded on individual empiricism,
and has not pursued the development
of objective information describing the
outcomes of its treatments. There are a
number of reasons why the informa-
tion has not been developed, includ-
ing the time and expense such an effort
would represent, and the perception
that dentistry did not need such infor-
mation. But the need is now evident,
and information technology will re-
duce the resources required to collect
basic outcomes information. Thus,
dentistry should acknowledge the
“outcomes era,” and institute a
number of activities that will help fa-
cilitate determination of outcomes of
dental treatment. These activities are
all predicated on the assumption that
outcomes data will be collected princi-
pally in general practices. It remains

impractical to mount randomized
clinical trials to test the efficacy of all
dental treatments for both cost and
ethical reasons. Additionally, infor-
mation about treatment efficacy,
which is the usual product for highly
controlled trials, is less useful in evalu-
ating existing treatments than is infor-
mation about effectiveness, i.e., out-
comes of these treatments in actual
practice.

First, work must continue to de-
velop standardized outcome meas-
ures that are easily applicable in dental
practice. While acceptable measures
exist for a majority of outcomes, some
of the most frequently assessed out-
comes lack reliable, valid measures.
Caries is a prime example: even in
carefully controlled clinical trials of ef-
ficacy, examiner calibration and inter-
examiner reliability are constant con-
cerns. In daily practice, dentists dis-
play substantial variation in the
diagnosis of caries both clinically and
radiologically (15). Without agree-
ment on this fundamental outcome, all
practice-based measures related to
caries treatment and outcomes will be
suspect. Other outcomes also are in
need of measure development efforts.
The majority of psychosocial meas-
ures, especially those addressing pa-
tient preferences and oral health-re-
lated quality of life, are research in-
struments too complex for easy use in
practice. Yet these kinds of informa-
tion are of increasing importance to
both individual practitioners and pur-
chasers; thus, development of simpli-
fied instruments is indicated.

Second, it is imperative that den-
tistry develop and achieve the wide-
spread use of a standardized set of
diagnostic codes. Such codes are
needed to determine treatment out-
comes in the light of preexisting con-
ditions and comorbidities, as well as to
determine diagnostic status outcomes
(29). Because the codes will represent
a new reporting activity for most den-
tists, it is important that the system to
be introduced be both simple and effi-
cient to use and valid and reliable in
the diagnostic information it pro-
duces.

Third, general practices must begin
to participate in the collection of out-
comes data. A variety of avenues can
be used. Practice networks should be
established for the expressed purpose
of conducting effectiveness trials and
other outcomes determinations. These
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voluntary cooperative electronic net-
works permit practitioners to partici-
pate in the evaluation of treatment
outcomes through the use of data col-
lection protocols for specific types of
patients. Practices with easily accessi-
ble computerized treatment data
should consider cooperating with
qualified investigators to develop in-
formation on specific treatment out-
comes through retrospective analyses.
This information can be used within
the practice to assist in internal quality
assurance activities, and in larger
studies of outcomes. Data from such
analyses could be entered in dental
outcome registries, which would per-
mit publicaccess toanonymous aggre-
gated data for specific treatments.
Larger group practices, many of which
are already conducting such analyses
for both internal and public purposes,
might consider developing formal
continuing relationships with institu-
tions and/or associations to provide
assistance in disseminating their re-
sults.

Finally, the dental education and
dental research communities must in-
crease their attention to and emphasis
on oral health outcomes. In fiscal year
1998, from a portfolio of over 860 pro-
jects, the National Institute of Dental
and Craniofacial Research supported
18 research projects that had any treat-
ment outcomes component (30). The
Agency for Health Care Policy and
Research supported three such oral
health projects from a much smaller
portfolio. This relatively minor sup-
port from federal sources is mirrored
by support from other sources. Other
than clinical trials of new materials
and therapeutics, which usually assess
a narrow range of outcomes, support
for dental outcomes research is lim-
ited. Just as importantly, research sup-
port tends to be project specific. Each
new investigation, each new data col-
lection effort is predicated on funding
of a new proposal. Pursuit of a “line”
of related research questions is effec-
tively precluded by the specificity de-
manded for successful competition in
the study section. Creativity on the
part of both sponsors and proposers of
outcomes research is necessary if the
current reality of limited numbers of
single-focus projects is to be altered.

Dental schools are logical sponsors
of outcomes research; however, they
have not capitalized on opportunities
to conduct such research in their clin-
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ics (2). Without the visibility such ac-
tivity engenders, the attraction and de-
velopment of qualified new investiga-
tors from the ranks of dental school
faculty are hindered. The very nature
of much outcomes research—which
often requires unfamiliar research de-
signs with “subjective” data and long
lead times for developing data sources
and acquiring data—precludes its
pursuit in most clinical specialty pro-
grams (1). Yet dental schools are
among the mostimportant stake hold-
ers in outcomes research because the
validity of their curricula depends on
its products. Thus, they must attempt
to create opportunities and incentives
for outcomes research among their
faculty. Specific actions such as im-
proving administrative data systems,
“partnering” with organizations seek-
ing participatory research arrange-
ments, and establishing strong link-
ages to alumni willing to participate in
practice-based research are needed, as
well as more intangible achievements
such as engendering an attitude of
healthy skepticism and an orientation
toward inquiry among faculty and
students.

No one group or organization can
initiate all of these activities, let alone
bring them to successful conclusions.
But neither is drastic change required
by any one sector of the oral heath care
enterprise. What is needed is an ac-
knowledgment by all sectors that bet-
ter information on the outcomes of
oral health is fundamental to improv-
ing the effectiveness and appropriate-
ness of that care, and a concomitant
comunitment to long-term participa-
tion in activities designed to gain this
information. To support the privilege
of professional practice, all sectors of

the dental profession must cooperate
in the quest for information with
which to improve that practice.

References

1. Bader J. The emergence of appropriate-
ness of care issues. | Dent Res 1992,71:
502-4.

2. Field M, ed. Dental education at the
crossroads. Washington, DC: National
Academy Press, 1995.

3. Richards D, Lawrence A, Sackett D.
Bringing an evidence-base to dentistry.
Community Dent Health 1997;14:63-5.

4. Meskin L. A gentle touch is not enough.

] Am Dent Assoc 1998;129:136, 40, 2.

- Ryge G, Snyder M. Evaluating the clini-
cal quality of restorations. ] Am Dent
Assoc 1973,87:369-77.

6. Morris A, Bentley J, Vito A, Bomba M.
Assessment of private dental practice: re-
port of a study. ] Am Dent Assoc 1988;
117:153-62.

. Bader J, Kaplan A. Treatment distribu-
tions in dental practice. ] Dent Educ 1983;
47:142-8.

. Kress G, Shulman J. Consumer satisfac-
tion with dental care: where have we
been, where are we going? | Am Coll
Dent 1997,64:9-15.

9. Elderton R, Nuttall N. Variation among
dentists in planning treatment. Br Dent ]
1983;154:201-6.

10. Bader J, Shugars D. Variation in dentists’
clinical decisions. ] Public Health Dent
1995,55:181-8.

11. Bader ], Shugars D. Agreement among
dentists’ recommendations for restora-
tive treatment. ] Dent Res 1993;72:891-6.

12. Rouse R, Hamilton M. Dentists evaluate
their patients: an empirical investigation
of preferences. ] Behav Med 1991;14:637-
47

1S

~

o]

13. Clancy C, Eisenberg J. Outcomes re-
search: measuring the end results of
health care. Science 1998;282:245-6.

14. Shugars D, Bader J. Practice parameters
in dentistry: where do we stand? ] Am
Dent Assoc 1995;126:113443.

15. Bader ], Shugars D. Variation, treatment
outcomes, and practice guidelines in
dental practice. ] Dent Educ 1995;59:61-
96

16. Baaer J, Shugars D. What do we know

17.

18.

19.

20.

21.

22.

23.

24.

26.

27.

28.

29.

30.

135

about how dentists make caries-related
treatment decisions? Community Dent
Oral Epidemiol 1997,25:97-103.

Slade G, Strauss R, Atchison K, Kressin
N, Locker D, Reisine S. Conference sum-
mary: assessing oral health out-
comes—measuring health status and
quality of life. Community Dent Health
1998;15:3-7.

Drummond M, Stoddart G, Torrence G.
Methods for the economic evaluation of
health care programs. New York: Oxford
University Press, 1987.

Jones J. Using oral quality of life meas-
ures in geriatric dentistry. Community
Dent Health 1998;15:13-18.

Weintraub J, Siearns S, Brut B, Beltran E,
Ecklund S. A retrospective analysis of the
cost effectiveness of dental sealants in a
children’s health center. Soc Sci Med
1993,36:1483-93.

Birch 5. Measuring dental health: im-
provements on the DMF index. Commu-
nity Dent IHealth 1986;3:303-11.

Tripp D, Neish N, Sullivan M. What
hurts during dental hygiene treatment.
Dent Hygiene 1998;72:25-30.

Sackett D. Evidence-based medicine:
what it is and what itisn’t. Br Med ] 1996;
312:71-2.

White B. Use of oral health-related qual-
ity of life measures in managed dental
care organizations. Community Dent
Health 1998;15:27-31.

5. Park R, Fink A, Brook R, et al. Physician

ratings of appropriateness indications
for six medical and surgical procedures.
Am ] Public Health 1986,76:766-72.
Bader J, Tresolini C, Shugars D. Benefits
managers’ expectations for dental care
plans [Abstract]. ] Dent Res 1997,76:207.
Bader J, Shugars D, Hayden W, White B.
A health plan report card for dentistry. ]
Am Coll Dent 1996;63:29-38.

Weinstein M, Siegel ], Gold M, Kamlet M,
Russell L. Recommendations of the panel
on cost effectiveness in health and medi-
cine. JAMA 1996,276:1253-8.

Bader ], Shugars D. A case for diagnoses.
J Am Coll Dent 1997,;64:44-6.

National Institute of Dental Research.
NIDR grants active [cited 08-17-98].
[Available from: http//silk.nih.gov/
public/hbalmqw@www.act@prog.
html.]

October6-8,1999 . ......... ..., Honolulu, HI
May 1-3,2000 ..., QOak Brook, IL
Spring 2001 ....... ... ..o Portland, OR

Spring2002. ...l East Coast location




