[image: image1.wmf] SEQ CHAPTER \h \r 1Evidence Report/Technology Assessment                                   

Number 36tc "Number 14 " \l 2
Diagnosis and Management of Dental Caries




Agency for Healthcare Research and Quality
On December 6, 1999, under Public Law 106-129, the Agency for Health Care Policy and Research (AHCPR) was reauthorized and renamed the Agency for Healthcare Research and Quality (AHRQ).  The law authorizes AHRQ to continue its research on the cost, quality, and outcomes of health care and expands its role to improve patient safety and address medical errors.

This report may be used, in whole or in part, as the basis for development of clinical practice guidelines and other quality enhancement tools, or a basis for reimbursement and coverage policies.  AHRQ or U.S. Department of Health and Human Services endorsement of such derivative products may not be stated or implied.



Evidence Report/Technology Assessment

Number 36

tc \l2 "Number 23
Diagnosis and Management of Dental Caries

Prepared for:
Agency for Healthcare Research and Quality

U.S. Department of Health and Human Services

2101 East Jefferson Street

Rockville, MD 20852

http://www.ahrq.gov

Contract No. 290-97-0011

Prepared by:

Research Triangle Institute

University of North Carolina at Chapel Hill Evidence-based Practice Center

James D. Bader, D.D.S., M.P.H.

Principal Investigator



Daniel A. Shugars, D.D.S., Ph.D.

Gary Rozier, D.D.S., M.P.H.

Kathleen N. Lohr, Ph.D.

Arthur J. Bonito, Ph.D.

Jessica P. Nelson, B.A.

Anne M. Jackman, M.S.W.

Investigators
AHRQ Publication No. 01-E056

June 2001
Preface


The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based Practice Centers (EPCs), sponsors the development of evidence reports and technology assessments to assist public- and private-sector organizations in their efforts to improve the quality of health care in the United States.  The reports and assessments provide organizations with comprehensive, science-based information on common, costly medical conditions and new health care technologies.  The EPCs systematically review the relevant scientific literature on topics assigned to them by AHRQ and conduct additional analyses when appropriate prior to developing their reports and assessments.


To bring the broadest range of experts into the development of evidence reports and health technology assessments, AHRQ encourages the EPCs to form partnerships and enter into collaborations with other medical and research organizations.  The EPCs work with these partner organizations to ensure that the evidence reports and technology assessments they produce will become building blocks for health care quality improvement projects throughout the Nation.  The reports undergo peer review prior to their release.


AHRQ expects that the EPC evidence reports and technology assessments will inform individual health plans, providers, and purchasers as well as the health care system as a whole by providing important information to help improve health care quality.


We welcome written comments on this evidence report.  They may be sent to:  Director, Center for Practice and Technology Assessment, Agency for Healthcare Research and Quality, 6010 Executive Blvd., Suite 300, Rockville, MD 20852.

John M. Eisenberg, M.D.



Douglas B. Kamerow, M.D.

Director





Director, Center for Practice and 
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Technology Assessment
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The authors of this report are responsible for its content.  Statements in the report should not be construed as endorsement by the Agency for Healthcare Research and Quality or the U.S. Department of Health and Human Services of a particular drug, device, test, treatment, or other clinical service.



Structured Abstract
Objectives.  Dental caries is a widespread chronic infectious disease, experienced by almost 

80 percent of children by the age of 18 and over 90 percent of adults.  Substantial variation exists in dentists’ diagnoses of carious lesions as well as in the methods dentists use to prevent and manage carious lesions.  In addition, new methods for identifying carious lesions are beginning to appear, and new approaches for the management of individual carious lesions and for the management of individuals deemed to be at elevated risk for experiencing carious lesions are emerging.  A systematic review of the literature was conducted to address three related questions concerning the diagnosis and management of dental caries:  (1) the performance (sensitivity, specificity) of currently available diagnostic methods for carious lesions, (2) the efficacy of approaches to the management of noncavitated, or initial carious lesions, and (3) the efficacy of preventive methods in individuals who have experienced or are expected to experience elevated incidence of carious lesions. 

Search Strategy.  We conducted two detailed searches of the relevant English language literature from 1966 to October 1999 using MEDLINE, EMBASE, and the Cochrane Controlled Trials Register.  We did not pursue reports in the gray literature, i.e., information not appearing in the periodic scientific literature.  We did hand-search current journals up to the end of 1999.  One search focused on six diagnostic methods (visual and visual/tactile inspection, radiography, fiberoptic transillumination, electrical conductance, laser fluorescence) and combinations of these methods.  A second search focused on preventive or management methods for carious lesions, including fluorides, pit and fissure sealants, health education, dental prophylaxis, oral hygiene, dental plaque, chlorhexidine, dental sealants, and cariostatic agents.
Selection Criteria.  We included studies in the diagnostic review that used histologic validation of caries status and either reported results as sensitivity and specificity of the diagnosis or reported data from which these measures could be calculated.  We excluded reports of diagnostic methods not commercially available.  For the review of the dental caries management literature, we included only reports concerning methods applied or prescribed in a professional setting.  Also, we included only studies performed in vivo and having a comparison group.  In the literature describing the management of noncavitated carious lesions, we included only studies where the lesion was the unit of analysis.  In the literature describing the management of subjects at elevated risk for dental caries, we included only studies where such determinations had been made on an individual subject level based on carious lesion experience and/or bacteriologic testing.

Data Collection and Analysis.  We selected studies for inclusion from among 1,407 diagnostic and 1,478 management reports through independent duplicate reviews of titles, abstracts, and, where necessary, full papers.  We abstracted data (single abstraction, subsequent independent review) on 39 diagnostic studies and 27 management studies using different forms for the diagnostic and management studies.  Similarly, a separate quality rating form was completed by the scientific director for the each study.  Different rating forms were employed for the two types of studies. 

Main Results.  We judged the strength of the evidence describing the validity of all diagnostic methods evaluated to be poor.  There were almost no reports of diagnostic performance of any method applied to primary teeth, anterior teeth, and root surfaces.  For posterior occlusal and proximal surfaces of permanent teeth, the number of available studies was sufficient for some but not all methods.  However, where numbers of studies were sufficient, their quality and/or the variation among studies precluded establishing unambiguous assessments of sensitivity and specificity.  The variation in sensitivity among methods was generally similar to the variation reported within methods.  With the exception of electrical conductance, dental caries diagnostic methods featured criteria that maximized specificity at the expense of sensitivity:  false positive diagnoses were proportionally infrequent compared with false negative diagnoses.  In addition to the limited numbers of studies for certain teeth and methods, the literature on diagnosis displayed a variety of serious limitations, including the predominance of in vitro studies, small numbers of examiners, high prevalences of lesions, and inadequate descriptions of subject selection, examiner training and reliability, and criteria for diagnoses. 


The literature on the management of noncavitated carious lesions consisted of five studies describing seven experimental interventions.  Because these interventions varied extensively in terms of management methods tested as well as other study characteristics, no conclusions about the efficacy of these methods were possible.  We rated the evidence for efficacy of methods for the management of noncavitated lesions as incomplete.  Standardization for the determination of noncavitated status is needed for future studies.


The literature on the management of individuals at elevated risk of carious lesions consisted of 22 studies describing 29 experimental interventions.  We rated the evidence for the efficacy of fluoride varnish for prevention of dental caries in high-risk subjects as fair and the evidence for all other methods as incomplete.  Because the evidence for efficacy for some methods, including chlorhexidine, sucrose-free and xylitol-containing gum, and combined chlorhexidine-fluoride methods, is suggestive but not conclusive, these interventions represent fruitful areas for further research.

Conclusions.  The strength of the evidence available to estimate the validity of diagnostic methods for carious lesions dental caries is insufficient to the task.  For many applications, there are few studies, and when sufficient numbers of studies are available, substantial variation among studies and/or the quality of the studies is problematic.


The literature describing the management of two specific dental caries-related conditions, nonsurgical interventions for noncavitated lesions and prevention of lesions in persons at elevated risk for new lesions, is inadequate to permit conclusions about the efficacy of most methods.  Only for two specific applications, fluoride varnishes in caries-active, high-risk individuals and fluoride-based interventions for individuals receiving radiotherapy was the evidence rated as fair.  For all other management methods, the evidence was judged to be incomplete. The need for efficacy determinations is acute as much of modern preventive dental practice is predicated on the efficacy of management methods for these conditions.
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