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Abstract 

Objective: We examined the potential for research using administrative data- 
bases containing dentists’ claims to identify both the type of health services re- 
search questions addressed and the strength of the evidence that is achieved in 
such studies. Methods: We searched Medline (1966 to March, 2003), retrieved 
additional reports from personal files, reviewed the literature cited in the relevant 
articles and conducted electronic searches on investigators’ surnames. Informa- 
tion from relevant articles was abstracted into tables and the strength of the evi- 
dence for each was classified. Results: Thirty-eight studies met our inclusion 
criteria. Researchers have used administrative databases of dental records to 
examine provider practices, the longevity or consequences of dental interventions, 
the prevalence of dental conditions, and patient factors that determined care, and to 
establish quality assurance criteria or standards of care. The strongest designs 
were prospective or case-control (Level 11-2). Conclusion: Studies analyzing ad- 
ministrative databases have the advantage of size and economy but are subject to 
several threats to their validity and are seldom population-based. The strongest 
designs occurred with investigation of the longevity or consequences of care. Sev- 
eral studies demonstrated the benefit of linking the service data to patient or pro- 
vider characteristics. The study of dentists’ claims data appears under exploited, 
especially in the area of identifying and recommending changes in dental health 
care policies. 

Key Words: health services research; dental insurance; dentists’ practice patterns; 
dental records; health services needs and demands; dental audit. 

Introduction 
Traditionally, medical and dental 

records were maintained on paper in 
the form of individual patient charts. 
First generation databases were es- 
sentially used to replace the written 
copy with little more than electronic 
versions of the paper charts (1). How- 
ever, in 1974, the US Department of 
Health, Education, and Welfare man- 
dated that a uniform set of data be 
submitted to them, electronically, for 
all acute hospital discharges paid by 
Medicare and Medicaid. This re- 
quirement became a driving force in 
the development and spread of ad- 
ministrative databases in dentistry. 

With access to the rich information 
in the province-wide databases main- 
tained by the Canada’s medical and 

hospital care programs, Canadian re- 
searchers have conducted extensive 
analyses of physicians‘ claims data. 
Such analyses have been used to: as- 
sess health policy (2,3); develop health 
status indicators (4); assess the ur- 
ban/rural differences in access to care 
and utilization trends (5); measure the 
impact of technology change and 
health system reforms (6,7); assess 
outcomes of care (8,9); identify indi- 
vidual physicians’ surgical workload 
(10); and document the variability in 
surgical rates (11,12). They have also 
been linked with surveys of represen- 
tative samples of people to check on 
the accuracy of self-reported cases of 
disease (13) and to determine the costs 
of physicians’ services to smokers 
(14). 

Investigators (15) have claimed that 
administrative data offer advantages, 
namely that they: 

are generally longitudinal (data 
often span 10 years or more), 
based on clinical records which 
can be linked with other admin- 
istrative data sets and/or over 
time to create a comprehensive 
representation of program use 
and client outcomes; 
are detailed and accurate mea- 
sures of program status and out- 
comes; 
provide detailed information on 
the characteristics of partici- 
pants, the services they have re- 
ceived, and the actions they have 
taken, which cannot be obtained 
in any other way; 
are extensive and relatively inex- 
pensive source of information; 
and 
contain data about the same con- 
ditions or programs over a long 
period, making it easy to deter- 
mine if recent changes are un- 
usual. 

Kaplan and Lillich (16) add that ad- 

+ are readily available for timely 
analysis, retrieving needed infor- 
mation easily, which is critical for 
policy analyses; 

+ can be a major tool in evaluating 
the impact of policy analyses and 
conducting strategic planning; 

+ allow analysis of information 
about different patients and treat- 
ments, helping to create new re- 
search ideas; and; 

ministrative databases: 
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+ offer “...benefits in the field of 
Health Services Research through 
the ordering of such a vast 
amount of information across so 
broad a spectrum.. .”. 

Disadvantages that occur with the 
use of administrative databases for re- 
search include (1,151: 

+ lack of agreement as to how items 
are coded; 

+ problems with accuracy and pre- 
cision of data, such as: 
- basic information on patient 
characteristics, diagnoses and 
procedures and secondary proce- 
dures, may be miscoded; 
- data are generally available only 
for people who use services or ac- 
cess health care systems in the 
period of interest; 
- patients may be miscounted if 
they have multiple sites of resi- 
dence or have undergone proce- 
dures out of province/state; 

+ patients are often incompletely 
characterized; key clinical data 
on processes and outcomes may 
be missing; 

+ identities and characteristics of 
providers may be inconsistently 
recorded; and 

+ outcomes of interest may not be 
captured e.g. symptom relief, 
quality of life, out-of-hospital 
events and level of satisfaction. 

The full extent and utility of such 
studies in dentistry has not been re- 
viewed, but their potential to address 
current questions in oral health care 
may have been under-exploited com- 
pared to their demonstrated utility in 
medical and hospital services re- 
search. 

This paper sets out to examine the 
type of health services research ques- 
tions addressed through the analysis 
of administrative databases in den- 
tistry. A second purpose was to iden- 
tify the research designs employed in 
such research and the strength of the 
evidence that is possible using such 
data sets. 

Methods 
We searched the electronic records 

of publications in Medline (1966 to 
March, 2003), using the broad catego- 
ries of administrative databases, data 
set, database, computer programs, 

data collection, dentistry, dental re- 
search, educational research, out- 
comes, dental providers. The search 
was then narrowed to include articIes 
related to insurance and claims, com- 
binations such as dental claim, insur- 
ance claims, dental insurance, and 
medical insurance. Additional un- 
published reports were retrieved from 
the first author’s personal files col- 
lected up to 1987 for a previous re- 
search contract. The abstracts were 
read and those relevant to the review 
were selected and copied. The litera- 
ture cited in these relevant articles was 
reviewed and appropriate publica- 
tions retrieved. As a last step elec- 
tronic searches on investigators sur- 
names were conducted and again the 
articles were reviewed at the title and 
abstract stage. Information from rel- 
evant articles was abstracted into 
tables. 

The column headings on the tables 
were tailored to fit the nature of the 
articles. The strength of the evidence 
for each was classified according to 
the Canadian Task Force on Preven- 
tive Health Care (17). 

Results 
More than 500 articles were found 

within the initial search terms. Limit- 
ing the search to include articles re- 
lated to insurance and claims, etc., 
provided 354 articles. The abstracts 
of all these were read and 35 articles 
were selected for copying and detailed 
review. At this stage, only 18 pub- 
lished articles containing dental re- 
search and administrative databases 
were kept for abstraction. 

At the end of the initial search pro- 
cess, six additional articles (18-231, 
not identified in the electronic 
searches, were added from the first 
author’s personal files. Searching the 
literature cited and on investigator’s 
names identified an additional 15 ar- 
ticles. 

Reports where electronic databases 
were established as part of the study 
(24) including the Rand Health Insur- 
ance Experiment (25,26), were not in- 
cluded in order to limit the review to 
examining the research potential of 
studies beginning with, or linked to, 
established administrative databases. 
Studies which used an electronic da- 

tabase to assemble the study group 
but which contained no further analy- 
sis of the database (27,281 were also 
excluded. 

Thirty-eight articles were selected 
and 34 were abstracted into tables; the 
other 4 were of two types but are only 
described in order to meet the table 
limit for this publication. 

The examination of provider prac- 
tices was the most common type of 
study. These fell into four categories: 
a) general descriptive (22,29-33); b) 
comparing practices among types of 
providers (34-36); c) comparing ser- 
vice provision among those provid- 
ing care under different forms of in- 
surance (18,19,37); or d) as influenced 
by factors other than type of insurance 
(21,23,34,38-41). A second group of 
studies examined the consequences 
or longevity of dental care interven- 
tions (20,42-46) and one study (47) 
was found that used linked adminis- 
trative databases to report on the 
prevalence of dental conditions. Nine 
studies (48-56) examined patient- 
based determinants of care and three 
studies (57-59) reported on the use of 
administrative databases for quality 
assurance or for establishing guide- 
lines for care. 

The six studies that were found to 
have described provider practices, in 
general, are shown in Table 1A. All 
of the studies are cross-sectional or 
repeated cross-sectional (Level 111 evi- 
dence). Hayden (22) illustrates the 
simplest form of this type of study - 
the frequency of the top 30 procedures 
provided over 3.9 yrs by a sub-set of 
dentists in 48 states. del Aguila et al. 
(33) provide additional analysis of 
some of the trends over two years and 
an analysis of the volume of care pro- 
vided by general and specialist den- 
tists. Eklund et al. (32) provide more 
detailed analysis of the costs of care 
and trends in the mean number of ser- 
vices per person provided over 3 to 5- 
year intervals to an insured group in 
Michigan. Grembowski et al. (30) 
used the information in the database 
of a homologous population to derive 
practice profiles (preventive, or treat- 
ment oriented, and low rate) among 
200 dentists providing services to 
23,000 teachers in the State of Wash- 
ington. 
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A uthors/Date 

del Aguila MA, 
Anderson M, Porterfie 
D, Robertson PB. 

JADA 2002 

Eklund SA, Pittman JL 
Smith RC 
JADA 1998 

- 

Hayden WJ. 

J Dent Edu 1997 

Eklund SA, Pittman JL 
Smith RC. 

JADA 1997 

Table 1A 
Provider practices - general, descriptive 

'opulation 

20 293 patients in 1993 

80 317 patients in 1999 

Vashington Dental 
ervice 

Vashington State 
993 and 1999 (2 yrs of 
ata) 

:are in 1993 

50 000 people 

Ielta Dental Plan (fee 
sr-service component) 

Iichigan 

980-1995 (16 yrs of 
lata) 

36 703 patients; 

861 039 services 

Aay 1990- April 1994 
3.9 yrs of data) 

778 dentists from 48 
tates in USA 

'50 000 people 
Ielta Dental Plan (fee 
or-service component) 

Aichigan 

980-1995 (16 yrs of 
lata) 

>utcomes/Prartires 

4ultiple outcomes 

nflation adjusted 
iiscounted) per patient 
xpenditures (gross 
icomes of practices) 
y age-group and class 
f service 

'requency of proce- 
lures 

Aean numbers of 
ervices by type per 
person per year for 
980 and for each 5 yrs 
fterwards 

Yndings 

lumber of procedures: 
1993 - 4.3 million 
1999 - 5.8 million 

attern of care: 
Single crowns - 21% 
of costs in both years. 
Higher expenditures 
for resin restorations 
in 1999. 

'roviders: 
> 80% of care 
provided by general 
dentists; trend to 
more specialists 

)iscounted per patient 
xpenditures changed 
ery little over the 16 
ears despite shifts to 
igher expenditures in 
iagnostic and 
lreventive services 

'op 30 procedures by 
requency and total 
harges identified 

kesults are presented in 
harts 

Xean numbers of 
ervices: 

Examinations - 1 

Restorations - 1.5-2 
(1980) to 1 or fewer 
(1995) 
Extractions fallen; 
Endodontics, crowns 
in older patients, 
fixed bridges and 
periodontics rose 

(1980) to -1.5 (1995) 

?omments 

.epeated cross-sectional 
escriptive study (111) 

batabase information 
alidated with a subset 
f patient charts 

lepeated cross-sectional 
escriptive study (111) 

)escriptive study (111) 

kpeated cross-sectional 
lescriptive study (111) 

iewer procedures, such 
s implants and 
ealants, were not 
ncluded in the analysis 
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Table 1A - Continued 
Provider practices - general, descriptive 

A utlrors/Date 

Grembowski D, 
Milgrom P, Fiset L. 

J Public Health Dent 
1990 

~~ 

Bailit H, Clive J. 

Medical Care 

1981 

Population 

23,153 teachers and 
their dependents with 
up to 10 years of 
previous insurance 
served by 200 dentists 

Washington Dental 
Service 

Washington 

1984-85 (2 yrs of data) 

Claims data from 227 
gp dentists 

Northeast USA 

1976 

1 years data 

Outcomes/Practices 

Practice profiles based 
on diagnostic, preven- 
tive, restorative and 
periodontic procedures 

Practice profiles derived 
from 16 service catego- 
ries 

Practice profile adjusted 
by indirect methods 
according to the entire 
reference group 
Service provision fitted 
to probability models 

Findings 

Three profiles identified: 
1) Preventive oriented 
2) Treatment oriented 
3) Low rate 

Variation in practice 
pattern considerable 

Important to adjust 
individual dentists rates 
to identify patterns 

Four types of practice 
pattern identified 

Age of patient an 
important predictor of 
variation 

Patterns stable over 
time 

Comments 

Descriptive study (111) 

Extreme variation in 
dentists’ profiles given 
the homologous 
insured population 

Descriptive study (111) 
with sophisticated 
adjustment techniques. 

Table 1B summarizes the informa- 
tion from the three studies that sought 
to identify differences in practices be- 
tween: dentists and denturists (60); 
general practitioners, public health 
dentists and pediatric specialists (35); 
and dental students and dentists (36). 
While two studies are cross-sectional 
in design, one employs a retrospec- 
tive design (Level 11-2 evidence), all 
studies suffer threats to their validity 
given that the patients visiting one or 
another practitioner type may have 
substantially different needs or ex- 
pectations of care. In the Lewis & 
Thompson study (34) the potential for 
extra-billing by only one group of pro- 
viders adds a further confounder. 

Not shown in a table are three stud- 
ies (18,19,37) that examined the dif- 
ferences in care provided under fee- 
for-service and capitation insured 
plans. While this is Level 11-2 evi- 

dence, the fact that there was no con- 
trol for prior needs and the choice of 
the plan was made by the patients and 
providers, limits the confidence in any 
conclusions that the service patterns 
occurred because of the method of 
payment. Further, the studies were 
all of one-year duration, which would 
seem to be a short a period to draw 
firm conclusions. The strength of the 
findings lies in their size, all together 
about 34 000 patient-years of care. 

Seven studies, shown in Table IC, 
examined the influence of factors, 
other than payment method or pro- 
vider type, on provider practices. Por- 
ter et al. (23) showed that fee bundling 
for diagnostic and preventive services 
was not effective in reducing dentists’ 
billings on recall visits. Ismail et al. 
(40) examined the factors that influ- 
enced the provision of restorations; 
the factors were derived from a previ- 

ous epidemiological survey of the 
children’s oral health. Robison et al. 
(41) linked their service data to an ear- 
lier assessment of health status and 
showed that non-sealant provision 
was associated with the highest need 
children. Lewis and Thompson (34) 
found that higher service levels were 
associated with the later cohorts cov- 
ered in the province-wide program for 
seniors in Alberta, Canada. 
Grembowski et al. (38) showed that 
variation in service rates was common 
among dentists and was influenced 
by practice size and urban location, 
patient exposure to fluoridated water 
and to non-price competitive factors. 
Linking the database findings to the 
dentists’ self-reports on factors that 
were important in decision making, 
Grembowski et al. (39) found that den- 
tists’ reports of patient factors ex- 
plained less than 30% of the service 
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variation. Simard et al. (21) showed 
that service provision of endodontic 
services, crowns and general anes- 
thetics was sensitive to fee reductions 
of 50% in the crown and endodontic 
fees. These seven studies were con- 
ducted using both retrospective and 
prospective (Level 11-2 evidence) as 
well as cross-sectional (Level 111) de- 
signs. 

Table 2 provides information on six 
studies that examined the conse- 
quences or longevity of interventions. 
Bogacki et al. (46) compared 5-year 
and 7-year survival rates of resin and 

A uthurs/Date 

Leggott JP, 
Robertson PB, del 
Aguila M, Swift JJ, 
Porterfield D, 
Phillips S. 

J Dent Edu 2002 

Cooke MR, 
Farrington FH, 
Huie M, Meadows 
SL. 

Amer Academy of 
Pediatric Dent 2001 

Lewis DW, 
Thompson CW, 
Folkins A. 

J Prosth Dent 1995 

Popula fiun 

amalgam restorations and Eklund et 
al. (44) found no effect on the subse- 
quent restoration rate of children pre- 
viously treated with professionally 
applied topical fluorides (PATF). 
Caplan and Weintraub (43) linked 
their administrative data with infor- 
mation taken from the patient charts 
to examine factors associated with the 
loss of root-canal filled teeth. Three 
studies examined the consequences 
of providing sealants; Kuthy et al. (42) 
and Weintraub et al. (45) examined 
the effect of sealant provision on later 
interventions or costs and Whyte et 

Table 1B 
Provider practices by types of providers 

3488 University of 
Washington (UW) 
patients 

380 317 Washington 
Dental Service 
(WDS) patients of 
general dental 
practitioners 

Delta Dental Plan 
and Prodata Systems 
Washington State 
1990 (1 yr of data) 

747 dentists provid- 
ing dental care to 
Medicaid patients 
younger than 21 yrs 
during 1995-5 in 
Virginia USA 

2 yrs of data 

260,000 persons, age 
> 64yr 

6 million records of 
care 

Extended Health 
Dental Plan, 

Alberta, Canada 

1978-92 (14yr of 
data) 

Provider 

Dental students 
(UW) 

General practitionc 
dentists (GPDs) 

Dentists 

________ 

Comparator 

Zommunity dental 
practitioners (WDS) 

Public health 
dentists (PHDs) 

Pediatric dentists 
(PDs) 

Denturists 

al. (20) examined the survival of seal- 
ants as measured by a clinical screen- 
ing 2-5 years after the original place- 
ment. Five of these studies compared 
outcomes in terms of subsequent ser- 
vices between two cohorts (Level 11-2 
evidence) whereas Whyte et al. (20) 
reported on the survival of sealants 
(single cohort - Level III) as determined 
from follow-up screening reports. 

One study, not shown in a table, ex- 
amined the prevalence of oral condi- 
tions. Fedele et al. (47) examined the 
distribution of oral cancer (OC) sites 
among patients with OC discharged 

Outcomes 

Relative distribu- 
[ion of service- 
types: 
- no significant 

differences in the 
between UW and 
MDS providers 

Patient age and 
gender also similar 
between providers 

GPDs provided 
more diagnostic 
procedures 

GPDs and PDs 
provided fewer 
preventive services 
than GPDs 

Replacement rate 
of dentures: 
- 48% replaced 

between 5Ih and 
6'h year after 
insertion 

- Denturist - 21% 
(patients did not 
have to pay 
extra-billing fee) 

- Dentist - 7% 
(patients could bc 
extra-billed) 

Cummenfs 

3escriptive study 
111) 

,imitations: 
. Mentors of UW 

students also 
WDS providers; 

sharing and fee- 
for-service may 
influence (con- 
strain) choice of 
care for both 
delivery models 
limiting real 
differences 

. Patient cost- 

3escriptive study 
:I111 

Retrospective two- 
2ohort study (11-2) 

Replacement rate 
initially followed 
frequency (5yr) 
illowed by the 
terms of the plan 
Jut no second peak 
:at 10 yrs) noted 

eould not control 
for effects of extra- 
2illing 
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Table 1C 
Provider practices according to factors other than provider type or type of insurance 

Aufhors/Dafe 

Porter J, Coyte P, 
Barnsley J, Croxforc 
R. 

Health Services 
Research 1999 

Ismail A, Brodeur 
JM, Gagnon P, 
Payette M, Picard D, 
Hamalian T, Olivier 
M. 

J Public Health Dent 
1997 

Robison VA, Rozier 
RG, Weintraub JA, 
Koch GG. 

J Dent Res 1997 

Lewis DW, 
Thompson GW. 

Am J Public Health 
1995 

Population .- 

4455 employees at four 
Ontario Canada 
hospitals with recall 
visit procedures 

Liberty Health Plan 

1987-1990 

Five years of data 

91 1 surveyed children 
with dental plan claims 
within 3 and 6 mo. of 
the survey examina- 
tion 

Quebec Children’s 
Dental Plan 

Quebec 

1990 and 1991 

390 children who had a 
claim after 1986-87 
state-wide survey 

71 children with and 
319 without sealants 

Medicaid clients 

North Carolina 

1987-1992 (6 yr of data) 

17 816 subjects, initiallj 
aged 65-69, followed foi 
6 yr starting in 1978/79 

27 474 subjects initiallj 
aged 65-69, followed foi 
6 yr starting in 1985/86 

Extended Health Denta 
Plan 

Alberta, Canada 

1978-1986 (15 yr of 
data) 

Ou fcomes/Pracfices 

ieal (inflation adjusted) 
>xpenditures per patien 
,n all services provided 
it  recall visits following 
bundling’ of diagnostic 
md preventive services 
nto packages that were 
xiced lower than the 
;ame services ‘a la carte 

iestorations provided 
o pits and fissures of 
irst permanent molar 
eeth with caries status 
ndependently assessed 
io more than 6 months 
:arlier 

Von-sealant provision 

sealant provision 
J S  

Mean number of visits 

Expenditures per 
?atient by denturists 
md dentists 

Distribution of expendi- 
tures by type of care 

Continuity of annual 
use 

Findings -. 

Real expenditures fell by 
0.3% in the first year but 
increased by 4.8% by the 
last year. 

Increases were mainly due 
to additional charges for 
periodontal and restor- 
ative services provided to 
regular users. 

Cavitated lesion strong 
predictor of restoration 
OR>4.1 

Proportion of sound or 
non-cavitated surfaces 
receiving restorations = 
73%-81% 

Higher restorative profile 
of dentist also predicted 
restoration 

Non-sealant provision 
associated with: 
- high untreated caries 
scores (OR = 2.63,95% CI 

- high untreated caries 
scores and 
epidemiologicly defined 
need for sealant (OR= 

= 1.3-5.0) 

4.55,95% CI= 1.5-14.3) 

Sealants provided to a 
minority of clients 

Preventive care (sealants) 
not provided to those 
identified as most in need 
in the prior survey 

Later cohort had: 
- 24% more visits 
- 33% higher expenditures, 
- Fewer denture services 

and more periodontal 
services ; 
- 55% had use in 5 or 6 
years vs 42% in the early 
cohort 

Comments 

Repeated cross sectional 
[III) 

Longitudinal nature of 
the data used to examine 
dentists’ response to a 
zost containment 
measure. 

37% of the variation 
2xplained by the 
regression model 

Prospective study (11-2) 
3f factors predicting 
restoration 

Service data linked to 
prior epidemiology 
survey 

.. . 

Retrospective case- 
iontrol design (11-2) 

Cases defined as non- 
sealant recipients 

Administrative data-base 
linked to epidemiologic 
survey results 

Clinical status of child 
not known at the exact 
time the dentist made 
the decision to seal or 
not 

Retrospective cohort 
study (11-2) 
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Table 1C - Continued 
Provider practices according to factors other than provider type or type of insurance 

A uthors/Date 

Grembowski D, 
Milgrom P, Fiset L. 

SOC Sci Med 1991 

Grembowski D, 
Milgrom P, Fiset L. 

J Public Health Dent 
1990 

Simard PL, Brodeur J-h 
Gringas F, Saucier A, 
Demers M. 

J Public Health Policy 
1988 

'opulation 

3 153 patients enrolled 
n the Washington 
Iducators Association 
lental plan 

~. 

Vashington USA 

984 -1985 2yrs of data 

13,153 teachers and 
heir dependents with 
ip to 10 years of 
x-evious insurance 
,erved by 200 dentists 

Washington Dental 
;ervice 

Washington 

,984-85 (2yrs of data) 

L32 272 children in 1981 
md 454 511 children in 
L983 from the Quebec 
?hildren's Dental Care 
'rogram 

3utcomes/Practires 

tervice rates for 
ubstitute services: 
Crown vs amalgam or 
rown build-up 
RCT vs extraction 
Bridge vs partial 
lenture 

lesults linked to survey 
I f  dentists' self-reports 
If technical and patient 
actors that they felt 
mportant in clinical 
Lecision making 

'ractice structure, 
,nvironment and 
lentists beliefs also 
neasured in survey 

iervice rates of dentists 

service rates for 
:rowns, pulpectomies 
ind pulpotomies and 
;enera1 anaesthetics 
ollowing a fee reduc- 
ion of 50% for the 
xocedures 

Findings 

iegression analysis 
.xplained less than 30% 
i f  variation in the 
service provisions 

Patient factors reported 
1s significant in many 
iecisions 

rechnical factors 
:periodontal status, 
potential for tooth 
lamage) not consis- 
tently important 

Structures environment 
md beliefs, not consis- 
tent factors in decision 
making 

Large variation was 
found in the rates of 
provision of dental 
services 

Dentists who had the 
highest or lowest rate 
for one service usually 
had the opposite rate 
for other services 

Other determinants 
included practice 
characterisitics (size, 
urban location) patient 
exposure to fluoridated 
water and non-price 
competition 

Restorative and 
endodontic procedures 
fell 59% and general 
anaesthetics fell 40% 

Cbmments 

Iescriptive study (111) 

Descriptive study (111) 

rreatment data linked 
o mailed survey of 
lentists to obtain 
xactice characteristics 

Qot possible to detect 
:ost-effectiveness of 
iigh expenditure 
xactices 

iepeated cross-sectional 
lescriptive study (111) 
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from a 172 Veteran’s Affairs hospi- 
tals and whether the OC patients dif- 
fered, by age or race, from all patients 
discharged from the same institutions. 
The Veterans Affairs database con- 
tains ICD-9-CM codes and individual 
records that can be linked to data- 
bases containing socio-demographic 
data (age and race). 

We show the nine studies that re- 
ported patient-based determinants of 
care in Table 3. In the most recent, 
Boehmer et al. (56) found that, in Vet- 
erans Affairs patients, obtaining a 
root canal therapy, as opposed to an 
extraction, was associated with race. 
Three studies used the longitudinal 
properties of the data to assess the 
influence of previous restorative care 
(54), fluoridation (52) and patient 
health status (53) on the receipt of re- 
storative services. The balance of the 
studies (48-51,55,56) treated the data 
as if it were assembled at one point in 
time, and therefore we scored them as 
cross-sectional (Level 111). The stron- 
ger of these (49-51) examined the as- 
sociation between factors obtained 
from linked surveys of families or pa- 
tients and used the service data as 
outcomes. With the concurrent links 
to service provider characteristics (531, 
some of these studies overlap with 
those reported in Table 1C. 

Table 4 displays the three studies 
that used administrative databases as 
a tool in assuring quality or establish- 
ing standards of practice. In the most 
recent article, Rocky (59) reported on 
the use of the administrative data- 
bases to identify unusual practice 
patterns, the process serving as a 
screening tool for the further investi- 
gation of providers. Earlier articles 
showed that establishing ’tracer’ sets 
could rule out 90% of the patient 
population and still identify 50% of 
the problem practices (57). Cohen (58) 
used an administrative database to 
develop 43 guidelines that might iden- 
tify providers for further review. 

Discussion 
We set out to examine the potential 

for research using administrative da- 
tabases containing dentists’ claims. 
We found that these types of studies 
had been carried out to examine ques- 

tions on: provider practices, the lon- 
gevity or consequences of dental in- 
terventions, the prevalence of dental 
conditions, patient factors that deter- 
mined care, and to establish quality 
assurance criteria or standards of 
care. 

With their advantages of reflecting 
real-life experience, inexpensive data 
collection, numbers of patient years, 
and longitudinal nature, electroni- 
cally maintained administrative da- 
tabases of oral health care are ripe for 
analysis of oral health service provi- 
sion. Since they are often established 
as the basis of dentists’ claims sub- 
mission or claims review, databases 
have inherent validity, given that they 
have met tests for financial audit pur- 
poses. 

However, there are limits to the va- 
lidity of findings derived from dental 
administrative databases (1,15). Cod- 
ing errors, not corrected or eliminated 
in the data-cleaning process, should 
be random and not bias the findings. 
Nonetheless, there are several sources 
of potential bias. For example, given 
the limits to coverage in all plans, the 
findings may be biased by the poten- 
tial for patients to obtain care outside 
the insurance plan. Especially for 
more affluent populations, additional 
services (such as orthodontic care) 
could be an important component of 
total care and the database would 
understate the actual care they re- 
ceived. In addition, and except for 
staff models of HMOs, insured pa- 
tients may not represent the entire cli- 
ent group of any one dentist and the 
services may not be representative of 
that provider’s pattern of practice and 
so may limit the use of the database 
for quality assurance purposes. Since, 
in most cases, the data do not describe 
the care that the non-insured popula- 
tion receives the findings are not popu- 
lation-based. 

We found the strength of these stud- 
ies difficult to classify. Even though 
they may have had several years of 
claims, some investigators analyzed 
the database as if it were cross-sec- 
tional data. The more informative of 
these studies treat the service data as 
outcomes and examine the influence 
of determinants, obtained from con- 

current surveys of patients or provid- 
ers. The strongest studies use all of 
the above, plus sophisticated model- 
ing techniques. Other investigators 
have used the temporal properties of 
a database that contains several years 
of service records. However, even 
there, some are repeated cross-sec- 
tional analyses (Level 111) where the 
authors describe the trends in care 
from year to year. Others assemble a 
single cohort of patients within the 
database, to describe the natural his- 
tory or longevity of a service by iden- 
tifying subsequent treatment of that 
patient or tooth. In one case, actual 
health outcomes, rather than service 
provision, were determined by find- 
ings from a separate screening exami- 
nation (20). 

Using the CTFPHC classification 
system (17), the strongest design we 
found was prospective or case-con- 
trol, Level 11-2. The investigation of 
the longevity or consequences of care 
(Table 2) consistently had stronger 
designs (Level 11-2). The three reports 
on the pattern of care according to type 
of insurance also had designs (Level 
11-2) but could not control for selec- 
tion bias on the part of both patients 
and providers. 

The strongest of the longitudinal 
studies compare the outcomes of al- 
ternate treatments by assembling two 
cohorts and following them forward 
in the database until the patient/tooth 
is (re-) treated or not - see Table 2. The 
classification of these studies is some- 
what complex given that the start of 
the investigation occurs after the data 
have been collected, so we have 
termed these retrospective two-cohort 
studies (11-2). Only two studies (41,43) 
employed a case-control design 01-21. 
The Caplan study (43) was a modi- 
fied case-control design in that they 
followed one cohort of those who had 
been treated with root canal therapy 
until the result could be classified as 
a case or non-case and then looked 
backward into the patient character- 
istics to determine what might have 
influenced the outcome. The three 
insurance studies (not shown in a 
table) and three reports that began 
with the collection of base-line data 
and then obtained the subsequent ser- 
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Bogacki RE, Hunt 
RJ, del Aguila M, 
Smith WR. 

Operative Dent 
2002. 

Table 2 
Consequences or longevity of interventions 

300 753 adult Resin in 
patients with either posterior teeth 
amalgam or resin 
restoration 

Washington Dental 
Service 

Washington State 
USA 

29 

Weintraub JA, 
Stearns SC, Rozier 
RG, Huang CC. 

Am J Public Health 
2001 

AuthordDate ~ Population ~ Intervention 

15 438 children Sealants 

61 752 first perma- 
nent molars 

279 680 tooth-yrs 

North Carolina 
Medicaid child clients 

1985-92 (8yr of 
data) 

Eklund SA, Pittman 
JL, Heller KE. 

J PublicHealth Dent 
2000 

15 190 children and Professionally 
1556 dentists Applied 

Topical 
Delta Dental Plan Fluorides 

(PATF) 
Michigan 

1990-97 (8 yr of 
data) 

Caplan DJ, 
Weintraub J 

J Public Health Dent 
1997 

Members of Kaiser CASES 
Permanente Dental 96 root canal 
Care Program filled teeth 
(144,000 clients), (RCFT) lost by 
Oregon USA who December 31, 
received a root 1994 
canal treatment in 
1987 or 1988. Factors 

8 yrs of data. 
associated for 
tooth loss 
abstracted 
from patient 
charts 

Control 

Amalgam in 
posterior teeth 

No sealant 

No PATF 

CONTROLS 
120 root canal 
filled teeth still 
retained by 
December 31, 
1994 

Outcomes 

Survival of restoration 

Probability of 5-yr 
survival with the same 
dentist: 
- amalgam = 0.94 
- resin =0.93 

Probability of 7-yr 
survival with: 
- same dentist = 0.92 
- diff. dentist = 0.60 

16.4% greater chance of 
resin failure than 
amalgam (on a very  lo^ 
rate of failure) 

For children with sealed 
relative to those with nc 
sealed teeth: 
- decreased likelihood 

of later restorations 
- decreased expendi- 

tures 

Effect greatest on high- 
risk children and up to 3 
yr after placement 

Number of interproxi- 
ma1 surfaces restored 

Increase with: 
- younger children 
- dentists tendency to 

provide restorations 
- provision of sealants 

PATF had no effect on 
subsequent restoration 
rate 

Median period for 
loss = 3 yr. 

RCFT loss associated 
with fewer proximal 
contacts (with adjacent 
teeth), older patients, 
facial trauma, missing 
teeth and higher plaque 
scores 

Crifcal Appraisal 
Comments 

Retrospective two- 
:ohort study (11-2) 

All restorations 
followed for at least 6 
months - many right- 
:ensored 

Lack of control such as 
what and how the 
material was used and, 
when the restoration 
was considered a 
failure 

Retrospective two- 
:ohort observational 
study (11-2); 

Potential bias towards 
underestimating effect 
3f sealants due to 
selection of low-risk 
Zlients 

Vot possible to 
identify sealants lost 
with time 

Retrospective two- 
zohort study (11-2) 

Regression analysis 
used to control for 
Dther variables 
R2 = 0.13 

Retrospective case- 
zontrol study (11-2) 
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Table 2 - Continued 
Consequences or longevity of interventions 

A uthors/Date 

Journal of Public Health Dentistry 

Population Control 

J Dent Educ 1990 

Outcomes 

1 Private insurance 
carrier data 

Cn2ical Appraisal 
Comments 

'nterven tion 

-~~ 

iealants - 419 
hildren 

iealants on 
irst perma- 
lent molars 

. ~~ 

~ -~ 

Vo Sealant - 419 
:hildren matchec 
3y age and sex 
?om database 

Provision of one or 
more posterior tooth 
res tora tions: 

groups 
- to - 20% of both 

Retrospective two- 
cohort observational 
study (11-2) 

Kuthy AR, Branch 
LG, Clive JM. 

1 350 000 children 
aged 5-15 yr 

Threats to validity: 
- lack of tooth and 
surface specific 
information renders 
restoration provision 
and survival analysis 
ecological 

Most from Wash- 
ington, California 
and Alaska 

Total costs: 
- Sealant Grp = $532.7 
- No sealant Grp = 

$385.4 
1986-89 (3.3 yr of 
data) Survival of posterior 

tooth surfaces vs receipf 
of posterior filling: 
- OR = 1.5 among 

sealed group 

- fluoridation status, 
type of insurance, 
number of providers 
treating each child, not 
known but assumed 
similar due to matching 

- 

Whyte RJ, Leake JL, 
Howley TP. 

J Public Health Dent 
1987;47(4): 177-181. 

Vo control 
y o u p  

Follow-up care for two 
years. 
90% Sealant present and 
sound in both years 
5% Sealant resealed and 
sound 
2% Sealant sound then 
resealed. 
0.1% Sealant resealed 
and resealed again 
3% All other outcomes 

Retrospective single 
cohort study (111) 
linked to detailed 
screening data 

Sealant success - 97% 
over 2 yrs was higher 
in low caries group 
(97.8%) vs high caries 
group (95.9%) Chisq. 
pc.001 

4 525 children aged 
5-15 with 11,237 
sealants on first 
permanent molars lealth status 

issessed througl- 
ndependen t 
jurvey and 
'indings linked tc 
service data 

Saskatchewan 
Dental Plan 

Saskatchewan, 
Canada 

1 Sept 1981- Mar 1984 
12.5 yrs of data 

Table 3 
Patient-based determinants of care 

Outcomes/Practices Comments Findings 

ORs of obtaining RCT 
vs Extraction = 
- Asians 1.83 
- Blacks0.53 
- Hispanic 0.74 

Multiple (whites) 0.8 

15,102 out-patients 

Department of Veterans 
Affairs 

USA 

1997/8 (1 yr of data) 

Probability of having 
Root Canal Therapy 
:RCT) vs an Extraction 
imong racial groups 

Descriptive study (111) Boehmer U, Nancy 
R, Berlowtiz DR, 
Christiansen CL, 
Lewis E, Jones JA. 

Many subjects with 
unknown race/ethnicity 

Am J Public Health 
2002 

Purpose of the study 
vvas to test source of 
meporting of racial data 
,n health service 
findings 

Estimates of effect varied 
by source of information 
on race 

Dasanayake AP, Li 
Y, Philip S, et al. 

Pediatric Dent 2001 

-870 000 Medicaid 
eligible children aged 
5-9 and 11- 14 yrs 
receiving care from 
1990 -1997 

Receipt of a sealant 22% of continuously 
eligible children 
received one or more 
sealants 

Higher for females and 
whites 

Descriptive study (111) 

Service data base linked 
to eligibility database 

8 yrs of data 
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Table 3 - Continued 
Patient-based determinants of care 

A uthors/Date 

Heller KE, Eklund SA, 
Pittman J, Ismail AA. 

Pediatric Dent 2000 

Grembowski D, et al. 
Medical Care, 
1997 

Grembowski D, Fiset L 
Milgrom P, Forrester E 
Spadafora, A. 

J Public Health Dent, 
1997 

Grembowski D, 

,886 children aged 0-8 
7r 

lelta Dental Plan of 
vlichigan 

vlichigan USA 
.990-1998 (9 yr of data) 

10,628 adults Washing- 
on State employees 
iged 20-34. 

+om fluoridated and 
ion-fluoridated 
:ommunities 

)55 had base-line 
nterviews and 
:xaminations and 
subsequent care 
ibtained for 2 years 
?om insurance 
iatabase 

581 employees and 
jpouses of Washington 
State followed for two 
years after an initial 
interview and oral 
health assessment. 

Dentists charactistics 
obtained in census 
survey of dentists. 

Treatment claims data 
obtained from insurer 

2 yrs of data 

985 children, aged 9-14, 

lutcomes/!ractices 

'robability of tooth 
aeatment in the 
sermanent dentition 

'robability of receipt 
sf restoration and 
wan number of 
estorations 

'indings linked to 
fetime exposure to 
luoride and status of 
ooth/restoration 
ibtained by interview 
nd examination at 
lase-line 

hertreatment = 
,storation of teeth 
vith no decay or with 
;atisfactory fillings 

Jndertreatment = non 
estoration of teeth 
with decay or with 
insatisfactory fillings 

'robability of receipt 

%dings 

'ermanent tooth 
,estoration most 
itrongly predicted 
)y previous treatment 
)f primary posterior 
eeth among children 
)-3 yrs (LR+ = 2.15) 

specificity values of 
xedictors usually 
iigher than sensitivity 
Jalues 

Txposure to fluoride 
-educed the initial caries 
xevalence and DFT 
iounts but had little 
rffect on subsequent 
pestoration rates. 

Dentists restoration 
replacement decisions 
inconsistent with qualit) 
assessment at  baseline 

Higher restoration 
rates in fluoridated site 
influenced by high 
zoncentration of 
dentists 

>39% of adults had 
overtreament 

Overtreatment 
associated with more 
fillings at baseline, and 
dentists who were 
younger , with busy 
practices, advertised, 
charged higher fees, 
had solo practice, less 
continuing education 

16% of adults had 
undertreatmen t 

Undertreatment 
associated with fewer 
decayed teeth or more 
missing surfaces or wit1 
dentists who believed 
in sharing info with 
patients, had a busy 
practice, or reported 
not placing restorations 
when there was 
radiographic evidence 
of caries 

?omments 

:etrospective cohort 
tudy (11-2) 

'rospective study (11-2) 
)f care provided over 
he two years following 
he interview. 

'rospective study (11-2) 
If care provided over 
he two years following 
he interview. 

latabase findings on 
:he care linked to both 
.mployee health status 
survey and provider 
survey results 

Descriptive study (111) 
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Table 3 - Continued 
Patient-based determinants of care 

A uthors/Date 

Milgrom P 

Medical Care, 1988 

Conrad D, 
Grembowski D, 
Milgrom P 

Health Services 
Research, 1987 

Grembowski D, 
Conrad D, 
Milgrom P 

Health Services 
Research, 1987 

Grembowski D, 
Conrad D, 
Milgrom P 

Am J 
Public Health, 1985 

Population 

from families insured 
under the Washington 
State employees plan 

1982-1 985 

Four years of data 

Adults aged 20-34 from 
sample of 4173 families 
from the 1.2 million 
people insured under 
four types of plans 
with Pennsylvania Blue 
Cross in 1980 

1 yr of data 

Mailed questionnaire 
to obtain family 
socio-demographic 
characteristics 

Children in 2.9% sample 
of 1.2 million people 
insured under four 
types of plans with 
Pennsylvania Blue 
Cross in 1980 

1 yr of data 

Sample mailed a 
questionnaire to obtain 
family socio-demo- 
graphic characteristics 

Sample of 8760 adults 
and 4209 children from 
the 1.2 million people 
insured under four 
types of plans with 
Pennsylvania Blue 
Cross in 1980 

1 yr of data 

Outcomes/!ractices 

of restorative service 
and mean number oj 
diagnostic, preventiv 
and restorations 

Expenditures on den, 
:are 

Findings linked to 
Lifetime exposure an( 
other factors obtaine 
from base-line mailec 
questionnaire to 
parents 

Elasticities of 

Probability of any us 

Expenditures among 
users 

Elasticities of 

Probability of any us 

Probability of 
orthodontic use 

Expenditures among 
users 

Expenditures - all 
children 

Utilization by age- 
group; utilization 
defined as percent of 
insureds filing at leas 
one claim in 1980 

Findings 

Exposure to fluoridation 
increased diagnostic, 
and preventive services 

Probability of restora- 
tions increased by 
supply of dentists but 
number of restorations 
among those getting at 
least one was reduced 
by fluoridation. 

Overall, children in 
markets with fewer 
dentists get fewer 
restorations independent 
of fluoridation status 

Probability of use 
increases with older 
subscribers but 
younger spouses. 

Probability of use 
decreases with length 
of coverage 

Expenditures increase 
with education and 
decrease with duration 
of coverage 

Increasing child age 
most important factor 
in increasing use. 

Age, cost sharing, and 
parent education 
predicts orthodontic use 

Increases in 
expenditures 
determined by age of 
child and length of 
coverage. 

Utilization (54%) higher 
than US Population 
(41 %) 

Comments 

Links service data with 
base-line assessment of 
need factors and 
fluoride exposure 

____ 
Descriptive study (111) 

Links socio- 
demographic data 
on the family with 
electronic records of 
use of dental services 

Descriptive study (111) 

Links socio- 
demographic data on 
the family with 
electronic records of use 
of dental services 

Descriptive study (111). 

Findings not controlled 
by income, education or 
other known 
determinants of 
utilization 
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Table 4 
Establishing Quality Assurance I Standards of Practice Criteria 
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A uthors/Date 

Rocky BN. 

J Canad Dent Assoc. 
1988;54(11)817-819. 

Cohen J. 
Amer Fund for 
Dental Health & 
WK Kellogg 
Foundation, 
1980 

DeVincenci RG, 
Ryge G. 
Calif Dent Assoc J. 
1979 

Population 

Provincial population 

Third party carriers 
of dental insurance 

British Columbia, 
Canada 

20,915 Delta Plan 
clients in Missouri 

1974 to 1979 

5yrs of data 

>lo0 000 claims from 
1212 southern 
California dentists 
between 1971-1976 

Outcomes/Practices 

Individual dentists’ profile 
of procedures provided. 

Multiple outcome 
measures: 
- number of services per 

patient 
- number of any one 

service provided per 
patient 

- costs per service item 
rendered 

- cost per patient 
- per cent of patients 

receiving any particular 
service 

PACE protocol guidelines 
for initiating reviews of 
dentists practices devel- 
oped from professionally 
derived clinical guidelines 
and the pattern of 
practices revealed in the 
database 

Dentists with patterns of 
practice that exceeded 
‘repeat ratios’ established 
for ’tracer’ services or 
combinations of services.’ 

_________ 

645 patients of ’good’ and 
’bad’ dentists, identified 
by the tracers, then 
examined to validate 
method 

Findings 

Those dentists with 
frequencies beyond 
two standard devia- 
tions of the mean of 
those provided by 
dentists, with similar 
urban/rural location, 
and specialty, are 
investigated further 

Findings used to 
identify unusual 
provider profiles for 
quality assurance/ 
discipline purposes. 

43 guidelines 

Using one specific 
tracer set as a 
screening tool could 
pick up 50% of the 
problem practices 

Comments 

Multiple designs from 
cohort, by dentist, (II- 
2) to repeated cross- 
sectional (111) 

Descriptive study (111) 

Policy development 
using health services 
data 

Guidelines not tested 

Descriptive study (111) 

Well conducted but the 
establishment of the 
limits for repeat ratios 
established 
empirically. 

vices from the database (40,52,53) 
were prospective in design and pro- 
vide Level 11-2 evidence. 

The studies on patient, provider 
and market factors that influence care 
(Tables lB,  lC, & 3) demonstrate that 
the pattern of care is consistent 
within, but highly variable between, 
dentists (29,30). The strong influence 
of provider and market factors 
(38,39,52,53) within the one insured 
group seems to be inconsistent with 
appropriate care. 

One potential to improve such stud- 
ies would be to include information 
on patient needs within the database. 

Where needs have been assessed in 
an epidemiological survey, investiga- 
tors have noted that a high degree of 
the subsequent care is not consistent 
with the prior-determined health or 
need status (40,41,51). The inclusion 
of diagnostic codes (61) in adminis- 
trative databases could allow for the 
analysis of the appropriateness and 
effectiveness (with subsequent diag- 
noses) of care. 

In comparison to the studies on 
physician claims, the study of den- 
tists’ claims data appears under ex- 
ploited especially in the areas of as- 
sessing changes in health policy and 

the impact of technology change. This 
may be the result of the limited nature 
of dental insurance schemes in that 
they are not universal and often lag 
the development of new technologies 
in their coverage. The finding that the 
provision of dental care is more vari- 
able than the estimate of need appears 
to have had little impact on public 
policy in dental care. This is in con- 
trast to the study of medical care pro- 
vision in Canada where high rates of 
variation identified in the analysis of 
the claims data, have been reduced 
by the issuance of guidelines and sur- 
veillance of surgical practices (62). 
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