®Operative Dentistry, 2010, 35-5, 491-499

Clinical Research

Rubber Dam Use During Routine
Operative Dentistry Procedures:
Findings From The Dental PBRN

GH Gilbert ® MS Litaker ® DJ Pihlstrom
CW Amundson ® VV Gordan for The DPBRN Collaborative Group

Clinical Relevance

A routine aspect of procedures involving the placement of dental restorations is whether or not
a rubber dam is used. This study documents the use of a rubber dam by dentists in non-aca-
demic routine clinical practice, finding that its use is low and significantly associated with cer-
tain dentist, restoration and patient characteristics.

*Gregg H Gilbert, DDS, MBA, FAAHD, FACD, professor and
chair, Department of General Dental Sciences, School of
Dentistry, University of Alabama at Birmingham, Birmingham,
AL, USA

Mark S Litaker, PhD, associate professor and director of the
Biostatistics Unit, Department of General Dental Sciences,
School of Dentistry, University of Alabama at Birmingham,
Birmingham, AL, USA
Daniel J Pihlstrom, DDS, associate director, Permanente Dental

Associates, Portland, OR, USA and a DPBRN practitioner-
investigator

Craig W Amundson, DDS, dentist with the HealthPartners
Dental Group, Minneapolis, MN, USA and a DPBRN practi-
tioner-investigator

Valeria V Gordan, DDS, MS, MS-CI, professor, Department of
Operative Dentistry, College of Dentistry, University of Florida,
Gainesville, FL, USA

The DPBRN Collaborative Group comprises practitioner-investi-
gators, faculty investigators and staff investigators who con-
tributed to this DPBRN activity. A list of these persons is at
http://www.dpbrn.org/users/publications/Default.aspx.

*Reprint request: SDB Room 109, 1530 3™ Avenue South,
Birmingham, AL 35294-0007, USA; e-mail: ghg@uab.edu

DOI: 10.2341/09-287C

SUMMARY

Rubber dam use during operative dentistry pro-
cedures has been quantified based on question-
naires completed by dentists. However, based on
the knowledge of the authors of the current
study, there are no reports based on use during
actual clinical procedures other than in dental
materials studies and none based on routine
care. The objectives of the current study were to:
1) quantify how commonly the rubber dam is
used during operative dentistry procedures; 2)
test the hypothesis that certain dentist, restora-
tion and patient-level factors are associated with
its use.

A total of 229 dentist practitioner-investigators
in The Dental Practice-Based Research Network
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(DPBRN) participated. DPBRN comprises five
regions of the USA: Alabama/Mississippi,
Florida/Georgia, Minnesota, Permanente Dental
Associates and Scandinavia. Practitioner-investi-
gators collected data on 9,890 consecutive
restorations done in previously unrestored tooth
surfaces from 5,810 patients.

Most dentists (63%) did not use a rubber dam for
any restoration in this study. A rubber dam was
used for only 12% of restorations, 83% of which
were used in one DPBRN region. With regions
accounted for, no other dentist characteristics
were significant. A multi-level multiple logistic
regression of rubber dam use was done with
restoration and patient-level variables modeled
simultaneously. In this multi-variable context,
these restoration-level characteristics were sta-
tistically significant: tooth-arch type, restoration
classification and reason for placing the restora-
tion. These patient-level characteristics were sta-
tistically significant: ethnicity, dental insurance
and age.

These results, obtained from actual clinical pro-
cedures rather than questionnaires, document a
low prevalence of usage of the rubber dam dur-
ing operative dentistry procedures. Usage varied
with certain dentist, restoration and patient-
level characteristics.

INTRODUCTION

Operative dentistry procedures comprise a large per-
centage of general dentists’ treatment time, and a rou-
tine aspect of this care is whether or not a rubber dam
is used. The potential benefits of using a rubber dam
have been detailed elsewhere."? Usage of the rubber
dam differs, depending on whether the dental proce-
dure is for endodontics or operative dentistry.
Endorsement of rubber dam use in endodontic text-
books and by specialty organizations implies that its
use during endodontic procedures is the standard of
care; however, up to 70% of dentists responding to ques-
tionnaires report that they actually do not always use a
rubber dam during endodontic procedures.? The
reported use of the rubber dam for operative dentistry
procedures is much lower, where it has been quantified
through questionnaires completed by dentists and dur-
ing dental materials clinical studies.">**"'*® Based on
the knowledge of the authors of the current study, there
are no reports in the literature that are based on use in
actual clinical procedures during routine care—the
topic of the current study.

A questionnaire survey by Welsh and Irish dental stu-
dents found that the age of the patient was not associ-
ated with rubber dam use; however, use was substan-
tially higher for composite restorations when compared
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to amalgam restorations.” A 2006 survey of Irish gen-
eral dentists observed differences based on tooth loca-
tion and restoration material: 77% of dentists reported
never using a rubber dam when placing amalgam
restorations in posterior teeth, 59% never used a rubber
dam when placing anterior composite restorations and
52% never used a rubber dam for posterior composite
restorations.’

Two studies have observed significantly greater shear
bond strengths and reduced microleakage when rubber
dam isolation was compared to cotton roll isolation fol-
lowing clinical procedures from which measurements
were made on teeth extracted from these patients.**
However, rubber dam usage has not been shown to be
related to other aspects of initial restoration quality or
restoration longevity,'*'*® although these studies were
conducted in academic settings, not in typical private
practices. Authors of a review of the literature from
1996 to 2002 regarding clinical performance of posteri-
or resin composites concluded that the method of isola-
tion (rubber dam or cotton rolls) was not a significant
predictor of long-term failure.”” Based on research con-
ducted by the authors of the current study, all studies
that have investigated the effects of isolation have been
observational studies that have not randomized
patients to a specific isolation method.

As part of a study involving the restoration of previ-
ously unrestored tooth surfaces in routine clinical prac-
tice, the current authors had an opportunity in The
Dental Practice-Based Research Network (DPBRN) to
quantify the use of the rubber dam in actual clinical
procedures, instead of having to rely on dentists’ self-
reports in questionnaires. Because The DPBRN also
has a substantial amount of information about the den-
tists, their practice characteristics and the characteris-
tics of the patients and clinical procedures done in the
study, The DPBRN also had an opportunity to identify
dentist, patient and restoration-level factors associated
with use of the rubber dam.

DPBRN is a consortium of dental practices that have
affiliated to investigate research questions, share expe-
riences and expertise and are committed to improving
clinical practice through research and collegiality.*
Many details about The DPBRN are publicly available
at its website, but briefly, it comprises practitioner-
investigators and staff in outpatient dental practices
from five regions of the USA: AL/MS: Alabama/
Mississippi, FL/GA: Florida/Georgia, MN: dentists
employed by HealthPartners Dental Group® and pri-
vate practitioners in Minnesota, PDA: Permanente
Dental Associates® in Oregon and Washington and SK:
the Scandinavian countries of Denmark, Norway and
Sweden. The DPBRN has a wide representation of
practice types, treatment philosophies and patient pop-
ulations, including diversity with regard to the race,
ethnicity, geography and rural/urban area of residence
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of both its practitioner-investigators and their patients.
Analyses of these characteristics confirm that DPBRN
dentists have much in common with dentists at-large,”
while at the same time offering substantial diversity
with regard to these characteristics.”

The objectives of the current investigation were to: 1)
quantify how commonly the rubber dam is used during
operative dentistry procedures and 2) test the hypothe-
sis that certain dentist, restoration and patient-level
factors are associated with its use.

METHODS AND MATERIALS
Dentist Recruitment Process

Dentist practitioner-investigators in The DPBRN were
recruited through continuing education courses and
mass mailings to licensed dentists from the participat-
ing regions. As part of enrollment in The DPBRN, all
practitioner-investigators complete a DPBRN
Enrollment Questionnaire about their practice charac-
teristics and themselves. As part of eligibility for this
particular study, all dentists completed: 1) the
Enrollment Questionnaire; 2) an Assessment of Caries
Diagnosis and Caries Treatment Questionnaire; 3)
training in human subjects protection and 4) participa-
tion in a training session with the DPBRN staff region-
al coordinator assigned to their practice. This training
session discussed in detail the study protocol, data col-
lection forms and related details. Additional require-
ments varied by DPBRN region and are described else-
where.” These questionnaires are publicly available at
The DPBRN Supplement page.”

Study Design

The current study used a consecutive patient/restora-
tion recruitment design. Once the study was started in
a practice, every patient scheduled to have a restora-
tion on a previously unrestored permanent tooth sur-
face was asked to participate until 50 restorations had
been enrolled. Patients who returned for additional
appointments while data collection was ongoing were
not eligible for further data collection. In order to
increase the number of patients who would be enrolled,
only restorations eligible during the first appointment
were enrolled and only a maximum of four eligible
restorations per patient during that first appointment
were included. A consecutive patient/restoration log
form was used to record information on eligible restora-
tions whether or not the patient participated in the
study. All data collection forms used for this study are
available on The DPBRN Supplement page.*

Dentist-level Variables

Dentist-level variables were available from The
DPBRN Enrollment Questionnaire. In addition to
DPBRN region, DPBRN dentists can also be character-
ized by “type of practice,” for which each dentist was
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characterized as being in either: 1) a solo or small group
private practice (SGP); 2) a large group practice (LGP)
or 3) a public health practice (PHP). “Small” practices
were defined as those with three or fewer dentists.
“Large” group practices were defined as those having
four or more dentists. Public health practices were
defined as those receiving the majority of their funding
from public sources. In the AL/MS region, 98% of prac-
titioner-investigators were in SGP and 2% were in
PHP. In the FL/GA region, 97% of practitioner-investi-
gators were in SGP and 3% in PHP. In the MN region,
90% of practitioner-investigators were in LGP and 10%
were in SGP. In the PDA region, all practitioner-inves-
tigators were in LGP. In the SK region, 64% of the prac-
titioner-investigators were in SGP and 36% were in
PHP.

Year of graduation from dental school, the dentists’
gender and their race were also available. The dentists’
“workload” was queried as, “Which of the following
best describes your part of the practice during the past
12 months?” with the response categories presented in
Table 1.

Restoration-level Variables

For each enrolled restoration, among other items, data
were collected about: 1) tooth number; 2) which tooth
surfaces were included in the restoration; 3) the main
reason for placing the restoration (restoration of a non-
carious defect or primary caries); 4) which restorative
material(s) were used; 5) preoperative assessment of
caries lesion depth, when the main reason for placing
the restoration was primary caries (categories present-
ed in Table 1) and 6) rubber dam use, which was the
main outcome variable for the current study. This was
queried as, “Did you use a rubber dam during the
restorative procedure?”

Patient-level Variables

For each enrolled patient, data were collected about the
patient’s gender, age, race, Hispanic or Latino ethnici-
ty, and whether the patient had any dental insurance
or third-party coverage. Response categories for these
variables are presented in Table 1.

Statistical Methods

All analyses were done using SAS.** A p-value of 0.05 or
less was considered statistically significant. In addition
to quantifying frequency distributions, the authors of
the current study also cross-tabulated responses.

The SAS GENMOD procedure was used to imple-
ment a generalized estimating equations approach to
logistic regression in order to model the associations
between rubber dam use and dentist, restoration and
patient-level characteristics, while simultaneously
accounting for within-dentist and within-patient clus-
tering. This clustering is due to the fact that den-
tists/practices enrolled numerous patients from the
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same practice (within-dentist clus-
tering) and patients could have up to
four restorations in the study (with-
in-patient clustering). Diagnostic
analyses of rubber dam use showed a
median intra-class correlation coeffi-
cient (ICC) of 0.3441 for restoration-
level effects and an ICC of 0.0499 for
patient-level effects; therefore,
including these effects in the logistic
regressions of rubber dam usage was
warranted. ICCs were calculated
using mixed-model analysis of vari-
ance and reflect correlations among
residuals of models incorporating
restoration- or patient-level vari-
ables and not accounting for cluster-
ing. Ordinarily, bivariate cross-tabu-
lations done as in Table 1 would be
tested for statistical significance
using y? tests and Mantel-Haenszel
x? trend tests. However, this was not
appropriate in this context because
of the within-class clustering.
Therefore, statistical tests in Table 1
were done using GEE-based logistic
regressions to account for the effect
of this clustering.

A note regarding the stepwise
nature of the modeling technique
used in the current study is warrant-
ed. The authors adopted stepwise
variable selection within each unit of
analysis for the sake of parsimony,
because they had multiple measures
of characteristics at each of the den-
tist, restoration and patient levels.
Because of substantial overlap
between DPBRN region and type of
practice, the effects of these two vari-
ables could not be tested at the same
time in the same regression.

RESULTS

A total of 229 DPBRN practitioner-
investigators recorded information
for 9,890 consecutive restorations
placed in previously unrestored per-
manent tooth surfaces in 5,810
patients, as detailed in Table 2. Not
shown in the table, practitioner-
investigators placed a mean (SD) of
43.2 (14.8) restorations for this
study, and 95% of eligible consecu-
tive patients were enrolled in the
study.

Operative Dentistry

Table 1: Use of a Rubber Dam by Dentist-, Restoration- and Patient-level

Characteristic

Characteristic (n)
in Row

Percentage of Rubber Dam Usage

Dentist-level *
Overall (n=229)

Dentists’ region
AL/MS (n=63)
FL/GA (n=37)
MN (n=31)
PDA (n=51)

SK (n=47)

Dentists’ type of practice

Large group practice (n=79)

Solo or small group practice (n=131)
Public health practice (n=19)

Dentists’ year of graduation from dental school
Before 1974 (n=20)

1974-1983 (n=85)

1984-1993 (n=62)

1994 or later (n=58)

missing (n=4)

Dentists’ gender
Male (n=172)
Female (n=57)

Dentists’ race
White (n=200)
All non-White (n=25)
missing (n=4)

Dentists’ workload

Too busy to treat all (n=27)

Provided care to all, but overburdened (n=45)
Provided care to all, but not overburdened (n=117)
Not busy enough (n=28)

missing (n=12)

Restoration-level *
Overall (n=3,817)

Tooth and arch type
Maxillary molar (n=976)
Maxillary premolar (n=569)
Maxillary anterior (n=592)
Mandibular molar (n=988)
Mandibular premolar (n=393)
Mandibular anterior (n=196)
missing (n=103)

Restoration classification
Class | (n=1,072)

Class Il (n=1,277)

Class Ill (n=385)

Class IV (n=186)

Class V (n=742)

missing (n=155)

Number of surfaces in restoration
One (n=2,455)

Two (n=941)

Three (n=226)

Four (n=63)

Five (n=14)

Six (n=4)

missing (n=114)

37%

25%*
32%
19%
88%
13%

62%*
26%
11%

35%ns
28%
44%
47%

36%ns
40%

35%*
60%

33%ns
33%
40%
39%

15%

29%*
33%
39%
43%
1%
75%

(cont.)
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Table 1: Use of a Rubber Dam by Dentist-, Restoration- and Patient-level
Characteristic (cont.)

Characteristic (n)
in Row

Percentage of Rubber Dam Usage

Material used for restoration

Amalgam only (n=1,508) 41%ns
Direct resin composite only (n=1,993) 26%
All other (n=203) 16%

missing (n=113)

Reason that the restoration was placed

Primary caries (n=3,224) 34%*
Non-carious defect (n=576) 17%
missing (n=17)

Depth of primary caries lesion estimated preoperatively

Outer half of enamel (n=92) 21%*
Inner half of enamel (n=330) 26%
Outer one-third of dentin (n=1,816) 34%
Middle one-third of dentin (n=706) 33%
Inner one-third of dentin (n=236) 40%

Dentist was uncertain (n=28), missing (n=33) or not
applicable because the lesion was a non-carious defect (n=576)

Patient-level °

Overall (n=2,109) 33%
Patients’ gender

Male (n=981) 33%ns
Female (n=1,068) 31%

missing (n=60)

Patients’ race

White (n=1,626) 33%ns
All non-White (n=370) 29%
missing (n=113)

Patient’s ethnicity

Hispanic or Latino (n=116) 50%*
Not Hispanic or Latino (n=1,888) 31%
missing (n=105)

Patient has dental insurance or third-party coverage

Yes (n=1,751) 34%*
No (n=297) 20%
missing (n=61)

Patients’ age

Less than 18 years old (n=430) 25%*
18-44 years old (n=1,042) 38%
45-64 years old (n=464) 27%
65 years old or older (n=104) 15%
missing (n=69)

*p<0.05

ns: not statistically significant.

a: Dentist-level analyses used data from all 229 participating dentists.

b: Restoration-level analyses only used data from the 3,714 restorations that were placed by the 85 dentists who placed a
rubber dam on at least one restoration, and for which the dentist indicated whether a rubber dam had been used. Therefore,
although 12% of all restorations received a rubber dam, a total of 31% of the 3,714 restorations placed by these 85 dentists
received a rubber dam. This is necessary because dentist characteristics—not restoration characteristics—explain the fact
that no rubber dam was placed on the restorations that were placed by the 144 dentists who did not place a rubber dam on
any restoration.

c: Patient-level analyses only used data from the 2,109 patients who were treated by the 85 dentists who placed a rubber
dam on at least one restoration. Therefore, although 12% of all 5,810 patients received a rubber dam, a total of 33% of the
2,109 patients treated by these 85 dentists received a rubber dam. This is necessary because dentist characteristics—not
patient characteristics—explain the fact that no rubber dam was placed on the patients who were treated by the 144 dentists
who did not place a rubber dam on any patient.

Dentist-level Results
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percentage in FL/GA was not signif-
icantly different from that in AL/MS.
Rates in the other regions were sig-
nificantly different from that in
AL/MS: MN (p=0.0432), PDA
(p<0.0001) and SK (p=0.0007).

Six dentist characteristics were
tested for their association with rub-
ber dam use (Table 1). In these
bivariate analyses, DPBRN region,
practice type and the dentists’ race
were strongly associated with rub-
ber dam wuse. Logistic regression
analysis was used to characterize
practitioners who used a rubber dam
for at least one restoration. Potential
predictor variables were the six den-
tist-level characteristics featured in
Table 1. Each potential predictor
was included in a model, along with
region. No variable was significant
with region in the model, suggesting
that region is the key dentist-level
characteristic associated with rub-
ber dam use.

Of the 37% (n=85) of practitioner-
investigators who used a rubber
dam for at least one restoration, the
mean (SD) percentage of restora-
tions for which a rubber dam was
used by each practitioner-investiga-
tor was 30.7 (29.6). This mean var-
ied significantly by DPBRN region
(AL/MS=8.6 (10.7); FL/GA=17.3
(29.6); MN=21.9 (23.2); PDA=46.5
(27.8); SK=6.7 (5.3); p<0.0001 Chi-
square).

Restoration-level Bivariate

Results

A rubber dam was used for 12% of
the 9,602 restorations that had com-
plete data about rubber dam use (of
the total 9,890 restorations). This
percentage varied significantly by
DPBRN region (AL/MS=2%;
FL/GA=5%; MN=4%; PDA=42%;
SK=1%; p<0.0001 Chi-square).

To evaluate the association
between rubber dam use and

restoration characteristics, analysis was limited to the

A total of 63% (n=144) of practitioner-investigators did
not use a rubber dam for any restoration. This percent-
age varied significantly by DPBRN region
(AL/MS=75%; FL/GA=68%; MN=81%; PDA=12%;
SK=87%; logistic regression analysis, p<0.0001). The

3,714 restorations that were placed by the 85 dentists
who placed a rubber dam on at least one restoration in
the study, and for which the practitioner indicated
whether a rubber dam had been used. Descriptive sta-
tistics for the 3,817 restorations placed by these den-
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Table 2: Number and Percentage of Practitioner-investigators, Restorations and Patients Participating in This Study, Overall
and by DPBRN Region
Overall AL/MS FL/GA MN PDA SK
Dentists [N (%)] 229 (100) 63 (27.5) 37 (16.2) 31 (13.5) 51 (22.3) 47 (20.5)
Restorations [N (%)] 9,890 (100) 2,801 (28.3) 1,720 (17.4) 1,745 (17.6) 2,312 (23.4) 1,312 (13.3)
Patients [N (%)] 5,810 (100) 1,507 (25.9) 1,022 (17.6) 1,084 (18.7) 1,233 (21.2) 964 (16.6)
AL/MS: Alabama/Mississippi, USA; FL/GA: Florida/Georgia, USA; MN: HealthPartners and private practitioners in Minnesota, USA; PDA: Permanente Dental Associates and Kaiser
Permanente’s Center for Health Research and SK: Denmark, Norway and Sweden. Percentages are within rows for each variable.

tists, including 103 with no indication of whether a rub-
ber dam was used, are shown in Table 1. A total of 31%
of the 3,714 (3,817-103) restorations placed by these 85
dentists received a rubber dam. Limiting the analysis
in this manner was necessary because dentist charac-
teristics—not restoration characteristics—explain the
fact that no rubber dam was placed on the restorations
that were placed by the 144 dentists who did not place
a rubber dam on any restoration.

Six restoration characteristics were tested for their
association with rubber dam use

in this manner was necessary, because dentist charac-
teristics—not patient characteristics, explain the fact
that no rubber dam was used with patients treated by
the 144 dentists who did not place a rubber dam on any
restoration.

Five patient characteristics were tested for their asso-
ciation with rubber dam use (Table 1). In these bivari-
ate analyses (statistical testing done with GEE logistic
regression), these patient characteristics were signifi-

(Tabl'e 1). In these bivariate analyses [ Taple 3: Multi-level Multiple Logistic Regression of Rubber Dam Use with
(statistical testing done with GEE Restoration-level and Patient-level Variables Modeled Simultaneously by
logistic regression), these restoration Restoration-level and Patient-level Characteristics
characteristics were significantly
associated with whether or not a Explanatory covariate PEa:imz:zr Sté?l%arrd value
rubber dam was used for that P v P
restoration: tooth-arch type; restora- | Intercept -2.61 0.37 <0.001
tion classification; number of sur- %ﬂ"ﬂ;‘;‘”
faces in restoration; reason for plac- Moa(:(iII:r’;/ nigﬁar ype 018 0.40 ns
ing the restoration and depth of pri- | Mmaxillary premolar -0.03 0.39 ns
mary caries lesion estimated preop- Maxillary anterior 0.66 0.30 0.029
eratively. Material used in the | Mandibular molar 0.25 0.41 ns
t t'y t statistically si Mandibular premolar 0.08 0.39 ns
re_; oration was EO statistica 31 Slgi Mandibular anterior [reference group]
nificant ~at the p<0.05 leve Restoration classification
(p=0.062). Class | 0.77 0.17 <0.001
Patient-level Bivariate Results 8:222 ::I 8'23 8':138 <OHZO1
A rubber dam was used for 12% of | Class IV 0.92 0.35 0.008
the 5,810 patients. This percentage | C'assV [reference gr°”p_]
varied significantly by DPBRN gﬁr?;?'; g;it;ge restoration was placed 0.57 049 0.002
ﬁlg\;OZW (AL%S;%@;O/ FL/ (S}§=§SZO; Non-carious defect [reference group]
= 0; = 0; = 0; .
. . Patient-level
p<0.0001; generalized mixed model | Batient's ethnicity
that accounted for clustering by den- Hispanic or Latino 0.42 0.15 0.006
tist). Not Hispanic or Latino [reference group]
To evaluate the association \F(’éastlent has dental insurance or third party coverageO - 015 0015
between rubber dam usage and No [reference group]
patient characteristics, analysis was | pajignss age
limited to the 2,109 patients who Less than 18 years old 0.92 0.18 <0.001
were treated by the 85 dentists who 18-44 years old 0.95 0.16 <0.001
placed a rubber dam on at least one 25'64 yearlzold d ¢ 0.73 0.21 0.004
restoration in the current study. A 5 years old or older [reference group]
e The outcome of interest (use of a rubber dam) was coded 1 if a rubber dam was used on the restoration/patient, and 0 if not.
tOtal Of 33% Of the 2? 109 patlents n=3,597; model fit: QIC=4,184. This logistic regression was limited to the 3,714 restorations that were placed for the 2,109
treated by these 85 dentists received patients by the 85 dentists who placed a rubber dam on at least one restoration at any time during the study. This was done
e . with the GENMOD procedure in SAS using a logit link, binomial distribution, exchangeable correlation structure. Although the
a rubber dam. leltlng the analySIS restoration is the unit of analysis, clustering of restorations within patients and dentists is accounted for in the correlation
structure, allowing for both restoration-specific and patient-specific characteristics to be tested.
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cantly associated with whether a rubber dam was used
with that patient: ethnicity, dental insurance and age.

Multi-level Multiple Logistic Regression

A multi-level multiple logistic regression of rubber dam
use was done with restoration- and patient-level vari-
ables modeled simultaneously (Table 3). In this multi-
variable context, these restoration-level characteristics
were statistically significant: tooth-arch type, restora-
tion classification and reason that the restoration was
placed. For tooth-arch type, rubber dam usage was
highest for maxillary anterior restorations, with the
other variables in the model taken into account.
Restorations that were Class I, II or IV were signifi-
cantly more likely to have had a rubber dam placed, as
were restorations for which the reason for placement
was primary caries.

In this multi-variable context, these patient-level
characteristics were statistically significant: ethnicity,
dental insurance and age. With the other restoration-
level and patient-level characteristics taken into
account, persons who were of Hispanic or Latino eth-
nicity were more likely to have received a rubber dam
for a restoration placement, as were persons with some
type of dental insurance and persons who were younger
than 65 years of age.

DISCUSSION

These current findings demonstrate that the use of a
rubber dam during operative dentistry procedures is
not common. These clinical findings essentially corrob-
orate conclusions based on studies that have relied on
dentists’ responses to questionnaires. To the knowledge
of the authors of the current study, the most recent
study of rubber dam use involved a questionnaire com-
pleted by US general dentists in 2007, in which 53% of
the dentists reported never using a rubber dam for
amalgam restorations, 45% never use one for anterior
direct resin composites and 39% never use a rubber
dam for posterior direct resin composites.* In a 2001
survey of British general dentists, 53% reported that
they never use a rubber dam when placing posterior
composite restorations.”” An earlier British survey
found that 93% of dentists in the British Dental
Association “never or seldom” use a rubber dam for
operative dental procedures, compared to 82% who
“never or seldom” use a rubber dam for endodontic pro-
cedures.” A study of more than 1,000 alumni of one US
dental school observed that 40%-45% of dentists never
use a rubber dam for restorative procedures, depending
on the procedure, compared to 11% who never use it for
endodontic procedures.” Surveys of dental students
suggest that, while rubber dam usage for operative pro-
cedures during dental school is high, these same stu-
dents do not expect to use a rubber dam routinely for
these same procedures once in private practice.*"
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Therefore, findings from the current study of actual
clinical procedures support similar findings from ques-
tionnaire studies that have included a broad range of
practitioner types and geographic locations.

A 2007 survey of US dentists observed that the most
common reasons for not using a rubber dam were
“inconvenience” and that “it was unnecessary.” Time
and cost received the least-important ratings. The time
saved by operating in a clean field with good visibility
may compensate for the time spent applying the rubber
dam.?* A 1995 survey of alumni of a Midwestern US
dental school observed that the most common reason
for non-use of certain techniques taught in dental
school (such as use of a rubber dam) was “not essential
to efficient dentistry.” Patient acceptance has been
reported as the main reason in other studies,' although
studies that actually query patients have found patient
acceptance to be high.?* Patient safety would be one
reason to use a rubber dam during operative proce-
dures. One study found that using a rubber dam during
removal of an amalgam restoration significantly
reduced the peak mercury level rise in the patient’s
plasma.*® One group of investigators has recommended
rubber dam use when restoring Class V lesions in older
patients in order to prevent subcutaneous air emphyse-
ma.* Although these events are rare in operative den-
tistry procedures,** reduction in swallowed or aspirat-
ed dental devices is a clear benefit of rubber dam use.

The findings of the current study suggest that use of
a rubber dam is associated with certain dentist, patient
and restoration-level characteristics. A 1984 survey of
US Air Force general dentists asked respondents to
report on their use of the rubber dam in percentage cat-
egories.”” Respondents reported detailed usage, includ-
ing usage by restoration material type, restoration clas-
sification and procedure type. An overall conclusion
was that rubber dam usage was very high compared to
usage reported by other types of dentists. For example,
for Class II amalgam restorations in maxillary teeth,
87% of dentists responded that they use a rubber dam
at least 21% of the time. Usage by Air Force dentists
was unusually high compared to dentists at-large. An
analogous circumstance exists for our DPBRN practi-
tioner-investigators, in which those in the PDA region
have a substantially higher usage compared to practi-
tioner-investigators in the other DPBRN regions. The
current study, in conjunction with the Air Force study,
supports the conclusion that, while use by dentists
overall is low, certain groups of dentists have use that
is quite high. Providing care within a large group prac-
tice may be associated with higher use. These findings
are consistent with the notion that there is not an
intrinsic clinical reason that rubber dam use has to be
rare in operative dentistry procedures. Instead, key
dentist-level or practice-level factors may determine
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use, and interventions designed to increase use likely
would not face an intrinsic clinical barrier.

One study in the literature suggests that the age of
the patient is not associated with rubber dam use."
However, the current DPBRN study found that, while
there was not a linear relationship between age of the
patient and rubber dam use, actual usage was signifi-
cantly higher among patients who were younger than
65 years old. The current authors could speculate why
this occurred, but the fact that key restoration-level
characteristics and patient-level characteristics were
simultaneously taken into account in the regression in
Table 3 removes several reasons from further consider-
ation.

A questionnaire survey of Welsh and Irish dental stu-
dents found that use was substantially higher for com-
posite restorations when compared to amalgam restora-
tions.” A 2006 survey of Irish general dentists observed
differences based on tooth location and restoration
material: 77% of dentists reported never using a rubber
dam when placing amalgam restorations in posterior
teeth, 59% never used a rubber dam when placing ante-
rior composite restorations and 52% never used a rub-
ber dam for posterior composite restorations.! The cur-
rent results with DPBRN practitioner-investigators did
not find similar results; instead, restoration material
was not significant, but the related factors of restora-
tion classification and tooth-arch type were significant.
These differences underscore the unique, additive con-
tribution made from the current DPBRN study. That is,
this DPBRN study was able to account for tooth-arch
type, the reason that the restoration was being placed,
and the association with the patient’s ethnicity and
insurance coverage. Taking these factors into account,
restoration material was not as important a factor.

One limitation of the current study is that other forms
of isolation were not queried. We restricted the study to
rubber dam isolation, because this is by far the most
commonly used method for isolation of teeth and their
surrounding areas.” Additionally, the effectiveness of
other types of isolation of the operating field has not
been ascertained. Further studies of these factors
would be warranted.

CONCLUSIONS

These results, obtained in routine clinical practice
from actual clinical procedures rather than question-
naires, document a low prevalence of usage of a rub-
ber dam during operative dentistry procedures.
Nonetheless, use of the rubber dam significantly var-
ied with certain dentist, restoration and patient-level
characteristics.
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