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} Aim: The aims of the present survey were to record the views of patients on their experience of rub-
| ber dam (RD) use in an objective manner and evaluate the influence of several personal and clinical
factors on patient opinion.

Methodology: A simple questionnaire was distributed to 116 patients receiving root canal treat-
ment in the Dental School of Athens University. The sample was divided into two groups; adult
patients receiving treatment under RD from (a) final-year students and (b) postgraduate students.
Data were analysed using: a) exact tests and b) univariate and multivariate ordinal logistic models.
Results: Overall, patients’ current experience and preference for future RD use were positive.
Although slight differences were detected between the two groups of patients, concerning their
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experience and future preference, no clear trend was found. A positive association between cur-
rent experience and future RD use was demonstrated among all participants (P < 0.001). The
probability of a less favorable outcome regarding patients’ current experience and their preference
for future RD use were higher as the placement time was increasing (P < 0.001 and P = 0.009, re-
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spectively). The probability of a less favorable outcome regarding patients' current experience was
higher as usage duration was increasing and the effect was more pronounced amongst patients
treated by postgraduate students.

Conclusions: Evidence suggesting positive patient attitudes to RD use is presented. Overall, patient
opinion concerning current experience of RD use and future preference did not differ significantly
in relation to the experience of the clinicians. Patients’ current experience exerted significant lever-
age on their future preference.

¥ Introduction prevention of inhalation or aspiration of instru-
ments or dental materials used during dental pro-
cedures such as endodontic files, burs etc. This
is not only a medicolegal concern, but it also
has deleterious consequences on the patient's
health;

protection of gingival and other oral tissues

Rubber dam is a useful adjunct to certain operative and
endodontic treatments. First described in 186472, it
offers several benefits during dental treatment, mainly
related to safety and quality issues. These include:

* maintenance of an aseptic field during treat-

ments such as cavity preparation or root canal
preparation or filling3;

* improvement of infection control procedures and
reduction of potential aerosol contamination?;

from contact with deleterious materials, par-
ticularly liquids used during dental treatments,
such as sodium hypochlorite or phosphoric
acids &7;
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1 Female 1 Male
d Yes A No

How old are you? _____
= Have you had rubber dum used for dental treatment before?
If yes, who has used it?
 same dentist as today/ A different dentist/ O student
Compared to the first time you had rubber dam used, did you find today's

experience 1 Better 1 Worse Q About the same
+ Did the dentist explain why the rubber dam was used? U Yes U No
* Was the explanation clear to you? 0 Yes O No

« Did you feel that it was being used
U for your benefit O the dentist's benefit Q or both
+ Did you find wearing the rubber dum was
O pleasant 1 uncomfortable O painful
* Would you prefer the rubber dam to be used next time?
0 Yes O No preference 0 No
Please add any comments you have, for or against, regarding your experience of
rubber dam:

Fig 1

Procedure
+ Time taken to apply rubber dam: minutes
= Duration of rubber dam use:: minutes

Questionnaire used to gather information.

retraction of the soft tissues, including gingivae,
during certain operative procedures8, improving
therefore visibility and access to the operating

field.

These advantages have led to the use of rubber dam
being accepted as a standard of care by professional
organisations®-'2. In addition, the use of rubber dam
is taught and required in most dental schools'3.14,

including both dental schools in Greece.

However, despite these many advantages, rubber
dam s not routinely used in general dentistry and has
created debate within the dental profession, more
so than any other dental device or technique3-17.
The possible reasons for the underuse of rubber dam
are not entirely clear. The most commonly reported
reasons include lack of patient acceptance, time re-
quired for application, insufficient training, difficulty
in use, cost of equipment and materials and low

treatment fees17-19,

No relevant data is available concerning the
acceptance of rubber dam or other related factors
amongst Greek patients. The aims of the present

survey were:

To record patients’ views of their experience of

rubber dam (RD) use in an objective manner.
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To evaluate the influence of several personal and
clinical factors on patients” opinion.

Materials and methods

A simple confidential questionnaire containing 11
questions was designed. The questionnaire drew on
work by previous investigators20-22 and was also de-
signed to gain information that is considered pertinent
by the authors (Fig 1). The questions enquired into:

Personal details of age and gender.

The patient’s previous experience of rubber dam

use.

Their current experience.

Their understanding of the benefits of rubber

dam use.

Their preference for future rubber dam use.

Also, additional information concerning:
the category of the tooth to be treated (anterior/
posterior);
the time taken to apply the rubber dam;
the approximate duration of its use;

were filled in by the supervising clinician at the dental
school (MG).

The questionnaire was distributed to patients re-
ceiving root canal treatment in the Dental School
of Athens University, Greece. It was decided the
survey would be undertaken by two groups of pa-
tients; adult patients who were receiving treatment
under rubber dam from (a) final-year students and
(b) postgraduate students. The intention was to en-
able an assessment to be made concerning the influ-
ence of the operator’s experience on the patients’
views regarding rubber dam. At the beginning of
the appointment, the patient was informed by the
student what rubber dam is, how it is used and its
benefits. At the end of the appointment, patients
were asked to complete the questionnaire, only one
form each. This was undertaken in the waiting area
and returned to the student afterwards. The infor-
mation concerning procedure, application time and
duration were entered by the supervising clinician
at the Dental School (MG). Patients were assured
that the forms were anonymous and confidential.
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The survey was continued until 116 question-
naires had been collected and correctly completed
from both groups.

Categorical data are presented through one-
way or two-way tables as frequencies and percent-
age proportions. Continuous data are summarised
through their mean and standard deviation (SD),
when the underlying distribution was approxi-
mately normal and through their median and in-
terquartile range (IQR) in other cases. Between
group differences in the distribution of categorical
variables have been tested through exact tests and
when relevant a P-value for trends is also reported.
In cases of significant trends, Kendall's tau is also
reported as a measure of the strength of the asso-
ciation.

The effects of potentially prognostic factors on
the distribution of patients’ current experience and
preference regarding use of rubber dam in subse-
quent visits have been tested and evaluated through
univariate and multivariate ordinal logistic models. In
such cases, Odds Ratios refer to the probabilities of a
less favourable outcome (i.e. “Painful” vs “"Uncom-
fortable"/ “Comfortable" or equivalently “Painful"/
“Uncomfortable” vs “Comfortable"). When model-
ling patients’ preference regarding the use of rubber
dam in subsequent visits, Odds Ratios refer to the
probabilities of a more positive preference (i.e. “Yes"
vs “No particular preference”/"No" or equivalently
“Yes"/"No particular preference” vs "No"). The
level of significance was P = 0.05.

¥ Results

Overall, 71 female patients and 45 male patients
participated in the survey, aged between 18 to 85
years old. The descriptive characteristics of the study
sample are presented in Table 1.

Overall, patients’ attitude toward the rubber dam
was considered comfortable in 77.6% of the patients
whilst only 7.8% would not like to use it in the future
(Table 2). The patients' current experience as well as
the patients' preference regarding use of rubber dam
in subsequent visits between the undergraduate and
postgraduate clinic showed slight differences but no
clear trend (Tables 3 and 4). There was, however, a
significant trend toward a more positive preference

in the future when the current experience was more
comfortable (P < 0.001, Table 5).

By dividing the sample in three different age
groups (18-35, 36-60, 61-85), no age effect was
detected in both outcomes, current experience and
preference in the future. Tooth category (anterior/
posterior) also demonstrated no effect on patients’
opinion. Previous experience of rubber dam had no
effect on current patient experiences, however ex-
perienced patients reported a higher preference for
future rubber dam use (Table 6).

Non-significant differences were noticed be-
tween postgraduate and undergraduate students
in the time taken to apply the rubber dam. How-
ever, the higher the time to apply the rubber dam
the worse current experience became (Table 7) and
there was less positive preference for subsequent use
of the rubber dam (Table 8). The effect was similar
amongst both postgraduate and undergraduate stu-
dents but with a non-significant interaction.

The total usage duration showed a non-signif-
icant difference between the undergraduate and
postgraduate students (P> 0.05). However, the
usage's duration of the rubber dam demonstrated
more variation among undergraduate students [un-
dergraduates median (IQR): 90.0(60.0, 120.0) and
postgraduates median (IQR): 90.0(70.0, 90.0)]1. The
higher time resulted often in worse current experi-
ence (Table 9). In addition, this effect was more pro-
nounced in postgraduates students and showed a
significant difference (Table 10). Moreover, different
average times were reported amongst those who
replied “No", “No preference” and “Yes" for sub-
sequent use but with no clear trend (Table 11). This
result was the same for both undergraduate and
postgraduate clinics.

Factors associated with patients' current experi-
ence were independently tested using multivariate
analysis and the results showed (Table 12):

One minute longer placement resulted in a

29.2% increase in the probability of a less com-

fortable experience.

Ten minutes longer usage duration in the under-

graduate students resulted in a 22.9% increase in

the probability of a less comfortable experience.

Ten minutes longer usage duration in the post-

graduate students resulted in a 139.9% increase

in the probability of a less comfortable experience.

ENDO (Lond Engl) 2016;10(2):95-103
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Table 1 Descriptive characteristics of the study sample.

Clinic
Undergraduate Postgraduate Overall
N (%) N (%) N (%) P-value

Gender 0.703
Female 41 (63.1) 30 (58.8) 71 (61.2)

Male 24 (36.9) 21 (41.2) 45 (38.8)

Age (years) 0.376
15-35 11(16.9) 13 (25.5) 24 (20.7)

36-60 40 (61.5) 31 (60.8) 71 (61.2)
61-85 14 (21.5) 7 (13.7) 21 (18.1)

Previous experience 0.460 \
No 34 (52.3) 23 (45.1) 57 (49.1) |
Yes 31 (47.7) 28 (54.9) 59 (50.9)

Previous user < 0.001 |
Postgraduate student 0 (0.0) 6(11.8) 6(5.2)

Private practitioner 0 (0.0) 14 (27.5) 14 (12.1) i
Undergraduate student 31 (47.7) 8 (15.7) 39 (33.6)
NA 34 (52.3) 23 (45.1) 57 (49.1)

Comparative experience 0.038
Same 21(32.3) 10 (19.6) 31 (26.7)

Better 10 (15.4) 18 (35.3) 28 (24.1) ‘
NA 34 (52.3) 23 (45.1) 57 (49.1) :

Teeth category (1) 0.016
Incisor 18 (27.7) 9 (17.6) 27 (23.3)

Canine 14 (21.5) 3(5.9) 17 (14.7)
Premolar 15(23:1) 13/425:5) 28 (24.1)
Molar 18 (27.7) 26 (51.0) 44 (37.9)

Teeth category (2) 0.007
Anterior 32 (49.2) 12 (23.5) 44 (37.9)

Posterior 33 (50.8) 39 (76.5) 72 (62.1)
Mean (SD) Mean (SD) Mean (SD) P-value

Age (years) 49.9 (14.2) 43.6(14.4) 47.2 (14.6) 0.020 i
Total 65 (100.0) 51 (100.0) 116 (100.0)

NA: patients with no previous experience

Table 2 Overall patients' current experience and preference regarding use of rubber dam in subsequent visits.

N (%)
Current placement experience
Comfortable 90 (77.6)
Uncomfortable 21 (18.1)
Painful 5(4.3)
Patient's preference regarding use of rubber dam in subsequent visits
No 9(7.8)
No particular preference 24 (20.7) .
Yes 83 (71.6) '
Total 116 (100.0)

ENDO (Lond Engl) 2016;10(2):95-103




Fragouli et al Rubber dam acceptance

¥ 99

Table 3 Patients’ current experience and differences between undergraduate and postgraduate students,

Clinic
Undergraduate Postgraduate Overall
N (%) N (%) N (%) P-value
| Current placement experience 0.089
| Comfortable 47 (72.3) 43 (84.3) 90 (77.6)
Uncomfortable 16 (24.6) 5 (9.8) 21 (18.1)
Painful 231 3(5.9) 5(4.3)
Total 65 (100.0) 51 (100.0) 116 (100.0)

P-value for trend = 0,169

Table 4 Patients’ preference regarding use of rubber dam in subsequent visits. Differences between undergraduate and
postgraduate students.

Clinic
Undergraduate  Postgraduate Overall
‘ N (%) N (%) N (%) P-value
- Patients’ preference regarding use of rubber dam in
subsequent visits Loz
No 7(10.8) 2 (3.9 9(7.8)
No particular preference 9(13.8) 15 (29.4) 24 (20.7)
Yes 49 (75.4) 34 (66.7) 83 (71.6)
Total 65 (100.0) 51 (100.0) 116 (100.0)

P-value for trend = 0.479

Table 5 Association between patients' preference regarding use of rubber dam in subsequent visits and current experience.

Current placement experience

Comfortable Uncomfortable  Painful Overall

' N (%) | N (%) N (%) N (%) P-value
Patients' preference regarding use of
| rubber dam in subsequent visit w0
| 'No 101.1) 5(23.8) 3 (60.0) 9 (7.8)

No particular preference 17 (18.9) 6 (28.6) 1 (20.0) 24 (20.7)

Yes 72 (80.0) 10 (47.6) 1(20.0) 83 (71.6)

Total 90 (100.0) 21 (100.0) 5 (100.0) 116 (100.0)

P-value for trend < 0.001; Kendall's tau = 0.392

Table 6 Effect of previous experience on patients' preference regarding use of rubber dam in subsequent visits; results from
a univariate ordinal logistic model.

 Covariate Odds Ratio - 95% Cl P-value
Previous experience
No* 1

Yes 2.277 (0.999, 5.187) 0.050

* Baseline category

ENDO (Lond Engl) 2016;10(2):95-103
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Table 7 Effect of placement duration on patients' current experience (overall); results from a univariate ordinal logistic

model.
Covariate Odds Ratio 95% ClI P-value
Placement duration (min)
per 1 minute 1.275 (1.114, 1.460) < 0.001

Table 8 Effect of placement duration on patient preference (overall); results from a univariate ordinal logistic model.

Covariate Odds Ratio 95% ClI P-value
Placement duration (min)
per 1 minute 0.854 (0.758, 0.962) 0.009

Table 9 Effect of usage duration on patients' current experience (overall); results from a univariate ordinal logistic model.

|

Covariate Odds Ratio 95% ClI P-value l
Usage duration (min) [
per 10 min 1.316 (1.169, 1.483) < 0.001 :

Table 10 Effect of usage duration and type of user (postgraduate vs undergraduate) on patients' current experience; results
from a multivariate ordinal logistic model with interaction.

Covariate Odds Ratio 95% ClI P-value
Clinic

Undergraduate* 1.000

Postgraduate 0.004 (0.000, 1.136) 0.055
Usage duration (min)

per 10 min 1.254 (1.099, 1.432) 0.001
Clinic and usage duration (min) interaction

Postgraduate x usage duration time 1.775 (1.024, 3.077) 0.041

*Baseline category; Significant interaction; Undergraduate OR = 1.254 (95% Cl: 1.099, 1.432); Postgraduate OR = 2.226 (95% Cl: 1.303, 3.805).

Table 11  Effect of usage duration on patients’ preference (overall); results from a univariate ordinal logistic model.

Covariate Odds Ratio 95% Cl P-value
Usage duration (min)
per 10 min 1.007 (0.912, 1.111) 0.895

Table 12 Results from a multivariate ordinal logistic model for patients' current experience.

Covariate Odds Ratio 95% ClI P-value
Placement duration (min)

per min 1.292 (1.101, 1.515) 0.002
Clinic

Undergraduate*® 1.000

Postgraduate 0.472 (0.120, 1.853) 0.282
Usage duration .

per 10 min 1.229 (1.075, 1.406) 0.003
Clinic and usage duration interaction

Postgraduate x usage duration 1.952 (1.101, 3.460) 0.022

*Baseline category; OR for 10 min increase in usage duration; Undergraduates: 1.229 (95% Cl: 1.075, 1.406); Postgraduates: 2.399 (95% Cl: :
1.371, 4.198); Given usage duration of 20 min (average duration) clinic effect was not significant.

ENDO (Lond Engl) 2016;10(2):95-103 ‘
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Table 13  Results from a multivariate ordinal logistic model for
subsequent visits.

Covariate Odds
Current placement experience
Comfortable* 1.000
Uncomfortable 0.081
Painful 0.008

Usage duration (min)
per 10 min 1.193

*Baseline category

Given the placement duration and usage du-
ration of 65 to 130 min, the “clinic” (under-
graduate/postgraduate) effect was not signifi-
cant (P> 0.05). The outcomes were better for
postgraduates when usage duration was shorter
than 65 min and the opposite when longer than
130 min.

* Given the aforementioned factors, all other re-
corded factors did not have any significant effect
(P>0.05).

«  Multivariate analysis was also applied for factors
affecting patients' preference regarding the use
of rubber dam in subsequent visits (Table 13).

« Patients' preference for the next visit was domi-

nated by his/her current experience. The less
comfortable the experience the less positive the
preference.
Adjusting for current experience, longer usage
duration was associated with higher probabilities
of a more positive outcome (this result is mainly
driven by patients with a comfortable experi-
ence: those that said that they would like to use
it again had longer usage durations).

= Discussion

Despite being the gold standard, a number of studies
have shown that rubber dam use tends to decrease
dramatically after graduation® 22-29, A recent clin-
ical survey by Anabtawi et al30 has shown that only
44% of general practitioners use rubber dam for
every tooth scheduled for endodontic treatment.
One of the reasons often reported is lack of pa-
tient acceptance. However, the present study clearly
showed a positive patient attitude towards the use
of rubber dam: 77.6% considered rubber dam to

patients’ preference regarding use of rubber dam in

Ratio 95% Cl P-value
(0.024, 0.279) < 0.001
(0.001, 0.084) < 0.001
(1.042, 1.366) 0.011

be comfortable with a significant trend for a more
positive preference in the future when the current
experience was more comfortable (P < 0.001). Only
7.8% would not like to use it in the future. In addi-
tion, patients with previous experience reported a
higher preference for future rubber dam use, indi-
cating probably the conscious belief that the rubber
dam is used for their benefit, while being an actual
comfortable experience at the same time.

The present results are in accordance with those
of the study by Stewardson and McHugh?2, which
was carried out amongst patients treated by final
year dental students and four general dental practi-
tioners. The majority of the patients said they would
prefer rubber dam to be used at their next appoint-
ment and most had a positive opinion of the ex-
perience, with a statistically significant association
between preference for rubber dam use next time
and current positive experience of rubber dam, for
both groups (P < 0.001).

Other practitioners20.21.31 have also suggested
that there is no problem with patient acceptance.
Reuter3! offered anecdotal evidence that, based on
extensive personal experience, his patients preferred
the use of rubber dam for restorative procedures.
Gergely2' interviewed 72 of his patients and found
that approximately 72% expressed a preference for
treatment with rubber dam, 8% preferred treat-
ment without and 19% had no preference. Jones
and Reid20 surveyed 100 patients attending a child
dental health unit for treatment and concluded that
79% of their patients demonstrated sufficient ac-
ceptance of rubber dam.

In addition, in the study by Filipovi¢ et al32, the
majority of patients treated either by undergradu-
ate students or specialists also reported a positive
current experience and would like to use the rub-

ENDO (Lond Engl) 2016;10(2):95-103
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ber dam in the future (63% in the undergraduate
students group and 76% in the specialists group).
Moreover, Gorduysus33 conducted a similar sur-
vey to the present one and found similar results. In
particular, in his study, 47.2% of patients treated by
undergraduate students and 67.4 % treated by post-
graduate students considered the rubber dam to be
a positive experience (in the present study 72.3%
and 84.3%, respectively). When asked about their
future preference, 46.2% of patients in the under-
graduate clinicand 77.2% in the postgraduate clinic
replied positively (75.4% and 66.7 %, respectively,
in the present results).

Patients' age, sex and tooth type had no ef-
fect on patient opinion and these results are also in
agreement with the results reported by Stewardson
and McHugh?2. On the contrary, longer time taken
to apply the rubber dam and longer total usage du-
ration resulted in worse current experience and the
time to apply the rubber also negatively affected
the future preference. The same was reported by
Stewardson and McHugh?2, as prolonged rubber
dam use showed some association with negative
opinions regarding the experience of rubber dam.
It must be pointed out, however, that in the present
study there was no statistically significant differ-
ence between the undergraduate and postgraduate
students for both application time and duration, in
contrast to the two groups in their study; compared
with the clinicians, students took longer to apply
the rubber dam and it was in place for longer. As a
result, fewer student patients preferred rubber dam
use next time, and were less positive about its use
than the patients of the clinicians, indicating that
the operator experience improves patient compli-
ance. It can be assumed that the main reason why
a difference in the usage duration time amongst
groups did not become apparent (affecting indi-
rectly the factor operator’s experience) in the pre-
sent study is perhaps because the time scheduled
for appointments each day is the same for both
undergraduate and postgraduate students in our
clinic: a total of 4 h divided into two appointments
by the majority of students. Perhaps the question-
naire should be given to the patients at the end of
the endodontic therapy, where the appointments
and total usage duration would be less for the post-
graduate students.

ENDO (Lond Engl) 2016;10(2):95-103

The majority of patients are not averse to rubber
dam application and perhaps, given the limited use
of rubber dam by dental professionals, the opinion
that patients do not like it may not be valid, possibly
being based on the clinicians' view rather than on
patients' true opinions. Since the operator's positive
attitude and enhanced experience play a major role
in increasing the level of rubber dam acceptance,
clinicians should use it frequently and therefore be-
come proficient; efficiency comes with experience,
which, in turn, comes with regular use34,

Conclusions

Evidence suggestive of positive patient attitudes to
rubber dam use is presented. Overall, patient opinion
concerning current experience of rubber dam use and
future preference did not differ significantly in relation
to the experience of the clinicians. Patients’ current
experience exerted significant leverage on their future
preference. Longer time to apply rubber dam and total
usage duration generally yielded less favourable out-
comes with regard to patient opinion to rubber dam.
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