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Abstract

Background/Objective: The “color” of the tooth can be improved by several treatment methods. This study evaluated the satisfaction
of patients who received vital tooth bleaching in a tertiary hospital in Nigeria.

Methodology: This was a cross-sectional study of patients who received vital tooth bleaching. Prior to commencing the bleaching
treatment, the shades of the upper and lower anterior teeth (canine to canine) of all the participants were determined, using the Vita
Classical Scale. All participants received 2 bleaching cycles of vital tooth bleaching using 35% Hydrogen Peroxide gel. Evaluation of

satisfaction with tooth color was done before and after bleaching treatment using a 5-point Likert scale.
Results: Eleven shades were recorded prior to the commencement of the bleaching procedure with the most prevalent shades being

shade A2 (27.3%). There was improvement in the tooth shade for all patients using the linear scale with a mean shade difference
of 5.59 * 2.99. Prior to the commencement of the bleaching procedures, 40.9% of the participants were “not satisfied” with the
color of their teeth. There was some level of increase in satisfaction of tooth color after bleaching among the participants. There
was statistically significant association between the satisfaction with the outcome of the bleaching procedure and the gender of the
participant.

Conclusion: Bleaching procedures when properly and safely done by professionals in well-selected cases, using 35% hydrogen

peroxide, will generally provide improvements in tooth shade as well as the patient’s perception of such improvements, which is

critical to client satisfaction with dental care.
Keywords: Vital Tooth Bleaching; Satisfaction; Tooth Color

Introduction

The “color” of the tooth can be improved by several treatment
methods, ranging from simple enamel micro-abrasion to more ab-
lative strategies which include the use of veneers and crowns [1,2].
Due to its effectiveness and the increasing quest for whiter teeth by
the general population [3,4], tooth bleaching has become an aes-
thetic dental procedure and an integral part of dental practice. The
International Organization for Standardization (ISO) defines tooth
bleaching as the removal of intrinsic or acquired discoloration of
natural teeth through the use of chemicals, sometimes in combina-

tion with the application of auxiliary means [5].

The vitality of a tooth dictates the type of bleaching technique
to be performed, whether vital or non-vital. Tooth bleaching is the
most conservative way of modifying tooth “color” because it does
not involve the loss of tooth structure [6,7]. The active ingredients
required in tooth bleaching agents are hydrogen peroxide and

carbamide peroxide [8-10] in varying concentrations.

Although, the traditional approaches consider the assessment
of bleaching products, features of their services and characteristics
as the yardstick for quality measurement, the new approach now
defines their quality by the customer’s/client’s demand [11]. The
provision of quality service should fulfil the needs and presupposi-
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tions of a patient in an effective way, the larger the gap between the
patients’ expectations and what they are actually being offered, the

poorer is the quality of service [12].

While it is true that a substantial number of patient satisfaction
surveys around the world have shown great importance in qual-
ity assurance for various fields of medical care, there is however,
a paucity of studies regarding patient satisfaction with dental care
[13]. Furthermore, the available studies on dental patients’ satis-
faction have focused largely on dental visits in general [14] than
on satisfaction with dental care among patients who have received
a homogenous set of dental procedures [15]. This study therefore
sought to evaluate the satisfaction of patients who received vital
tooth bleaching in a tertiary hospital in Nigeria.

Methodology

This was a cross-sectional study of patients who received vital
tooth bleaching at the Conservation Clinic of the Department of Re-
storative Dentistry, University of Benin Teaching Hospital, Benin
City Edo state, Nigeria. Ethical approval for this study was obtained
from the Ethics and Research Committee of the University of Benin

Teaching Hospital prior to the commencement of this study.

Sixty-six patients who met the inclusion criteria for the study
were recruited. A convenient sampling technique which involved
the recruitment of consecutive patients was utilized. Inclusion
criteria included patients who were 18 years and above who gave
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written informed consent, had tooth shades of A2 and above on
the VITA shade guide as arranged on the linear scale below, had
complete upper and lower anterior teeth and who were willing
to come for the review appointments. Patients who had received
professional tooth whitening in the previous one year, those who
were currently using over-the-counter bleaching agents, those who
refused to give informed consent, those who were undergoing orth-
odontic treatment with fixed appliances, those who had teeth with
severe tetracycline stains or fluorosis or had anterior restorations

or active multiple carious lesions, were excluded from the study.

The participants had oral prophylaxis 10 days prior to the
bleaching procedure to remove all debris and accumulated depos-
its and were encouraged to sustain the oral hygiene levels without
using an proprietary bleaching toothpaste.

Prior to commencing the bleaching treatment, the shades of the
upper and lower anterior teeth (canine to canine) of all the partici-
pants were recorded by two trained and calibrated volunteers, us-
ing the Vita Classical Scale (Vita®, Zahnfabrik, Sackingen, Germany).
However, only the shade of the midpoint of the right central inci-
sor was used for analysis. The 16 tabs of the shade guide were ar-
ranged from highest (B1) to lowest (C4) value. Although this scale
is not linear in the truest sense, the changes were taken as repre-
senting a continuous and almost linear ranking for the purpose of
analysis [16] as has been used in previous studies [17,18]. This is

as shown below.

Vita shade guide B1 Al B2 D2 A2 C1 C2 D4 A3 D3 B3 A3.5 B4 C3 A4 C4
Scores 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Table

Shade was recorded at baseline prior to vital tooth bleaching
procedure. All participants received 2 bleaching cycles of vital
tooth bleaching using 35% Hydrogen Peroxide gel (Total Blanc
Office H35%, Nova DFL, Rio de Janeiro, Brazil). After the second
bleaching cycle, the shade was taken again. The assessment of
shade difference using Vita Classical Scale (Vita®, Zahnfabrik, Sack-
ingen, Germany) was calculated by subtracting the tab score cor-
responding to the baseline shade from the tab score of the shade
after treatment. The highest possible difference was 15 and the
lowest was 0. The results were assigned qualitative values as fol-
lows: 0: No change, 1 - 3: Mild change, 4 - 7: Moderate change, 8
- 11: Drastic change, 12 - 15: Very drastic change.

Evaluation of satisfaction with tooth color was done before and
after bleaching treatment. Participants were asked to rate their
perceived level of satisfaction before and after bleaching treatment
on a 5-point Likert scale anchored by; 5: “Completely satisfied”, 4:
“Very satisfied”, 3: “Quite satisfied”, 2: “Barely satisfied”, 1: “Not sat-
isfied”.

The data collected for analysis were socio-demographics, teeth
shade (before and after) bleaching and the level of satisfaction af-
ter the bleaching treatment. The data was analyzed using Statistical
Package for the Social Sciences version 26.0 (IBM SPSS Inc, Chicago,
11, USA) and subjected to descriptive analysis which included mean
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and standard deviation for numerical variables, frequencies and
percentages for categorical variables. Data comparison was done

using Chi-square and Fisher’s exact test for categorical data.

Results

Sixty-six patients were recruited to participate in this study.
There was a female preponderance with females accounting for
68.2%. The participants ranged in age from 18 to 60 years with a
mean age of 27.4 + 9.2 years. Majority (37.9%) of the participants
belonged to the 18 to 22 years age group. Most of the participants
were unmarried (74.2%) or students and dependents (59.1%).
The highest level of education of most of the participants (93.9%)
was tertiary education (Table 1).

Fr§q=u§161cy Percentage (%)
Age
18-22 25 37.9
23-27 17 25.8
28-32 8 12.1
=32 16 24.2
Age (Mean + SD) 27.4+9.2
Sex
Male 21 31.8
Female 45 68.2
Occupation
Professionals 7 10.6
Skilled workers 8 12.1
Semi-skilled workers 4 6.1
Unskilled workers 8 12.1
Students and dependents 39 59.1
Marital status
Single 49 74.2
Married 17 25.8
Level of education
No formal education 1 1.5
Primary 1 1.5
Secondary 2 3.0
Tertiary 62 93.9

Table 1: Socio-demographic data of participants.
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Eleven shades were recorded prior to the commencement of the
bleaching procedure with the most prevalent shades being shade
A2 (27.3%), followed by B3 (21.2%) and C4 (10.6%). While the
least represented shades were C2, C3 (1.5% each) and B4 account-
ing for 3.0% (Figure 1).

=0 27.3
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21.2

20
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10.6
9.1 9.1
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15 ' 1.5
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Figure 1: Distribution of tooth shade before tooth
bleaching procedure among the respondents.

There was improvement in the tooth shade for all patients us-
ing the linear scale with improvements ranging from 1 to 11 shade
difference with a mean shade difference of 5.59 * 2.99. The shade
difference was observed to have the same hue in 59.1% of the cases
but had different hues in 40.9% of cases. The most prevalent shade
recorded after bleaching was A2 (22.7%) followed by Al (21.2%)
and B2 (19.7%). The least represented shades after bleaching were
D3, C3, C1 and A3.5 accounting for 1.5% each (Figure 2). Using
the rating of the color change, 37.9% experienced drastic change,
36.4% mild change and 25.8% moderate change.

Prior to the commencement of the bleaching procedures, 40.9%
of the participants were “not satisfied” with the color of their teeth
while 43.9% were “barely satisfied” with the color of their teeth
(Figure 3). However, after the bleaching procedure, 25.8% of the
participants became “completely satisfied” with the color of their
teeth while 36.4% of the participants became “very satisfied” (Fig-

ure 4).

There was statistically significant association between the sat-
isfaction with the outcome of the bleaching procedure and the
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Figure 2: Distribution of tooth shade after tooth bleaching

procedure among the respondents.

= NOT SATISFIED = BARELY SATISFIED = QUITE SATISFIED

Figure 3: Satisfaction with teeth color prior to bleaching
procedure among the respondents.

Figure 4: Satisfaction with teeth colour after bleaching

procedure among the respondents.
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gender of the participant (P = 0.001). No male participant was
“completely satisfied” with the outcome of the bleaching procedure
while 37.8% of the female participants were “completely satisfied”.
Majority (66.7%) of male participants were “quite satisfied” with
the outcome of the bleaching procedure (Table 2).

Satisfaction with outcome of the bleaching
procedure
Gender Total
Quite Very Completely
satisfied satisfied satisfied

Male | 14 (66.7) 7 (33.3) 0(0.0) 21(100.0)
Female | 11 (24.4) 17 (37.8) 17 (37.8) 45 (100.0)

Total | 25(37.9) 24 (36.4) 17 (25.8) 66 (100.0)

Table 2: Association between gender of participants and
satisfaction with outcome of the bleaching procedure.

P =0.001.

There was some level of increase in satisfaction of tooth color
after bleaching. None of those who were “quite satisfied” with their
teeth color prior to bleaching remained “quite satisfied”. Instead,
their satisfaction level increased as half of them became “very satis-
fied” and the other half, “completely satisfied”. Furthermore, a high-
er proportion of those who were initially “not satisfied” and “barely
satisfied” with their teeth color became “quite satisfied” with the
tooth bleaching outcome. However, this was not statistically signifi-
cant P = 0.07 (Table 3). A higher proportion (41.2%) of those who
recorded moderate change in tooth color were completely satis-
fied with the outcome of the bleaching procedure while (40.0%)
of those who recorded a drastic change in tooth color were quite
satisfied with the outcome of the bleaching procedure. However,
this was not also statistically significant P = 0.44 (Table 4).

Discussion

Tooth bleaching is a procedure which seeks to provide an im-
provement in the “color” of the teeth of dental patients who seek
it or accept it as a part their treatment plans. It is therefore im-
portant that client satisfaction is achieved. Assessment of client
satisfaction after bleaching is important in evaluating the extent to
which the bleaching procedure by the dentist has bridged the gap
between the patient’s expectation and the improvements made.
Tooth bleaching is increasingly being sought and accepted by the
public. This acceptability is reflected strongly in this study by the
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Table 4: Association between change in tooth color and satisfaction with outcome of the bleaching procedure among the participants.

Satisfaction with tooth Satisfaction with outcome of the bleaching procedure
colour prior to bleaching Quite satisfied Very satisfied Completely satisfied Total
Not satisfied 12 (44.4) 8 (29.6) 7 (25.9) 27 (100.0)
Barely satisfied 13 (44.8) 11 (37.9) 5(17.2) 29 (100.0)
Quite satisfied 0(0.0) 5(50.0) 5 (50.0) 10 (100.0)
Total 25(37.9) 24 (36.4) 17 (25.8) 66 (100.0)

Table 3: Association between dissatisfaction with tooth color prior to bleaching and satisfaction with

outcome of the bleaching procedure among the participants.

P=0.07.
Change in tooth Satisfaction with outcome of the bleaching procedure -
colour Quite satisfied Very satisfied Completely satisfied
Mild 9 (37.5) 9(37.5) 6 (25.0) 24 (100.0)
Moderate 6 (35.3) 4(23.5) 7 (41.2) 17 (100.0)
Drastic 10 (40.0) 11 (44.0) 4 (16.0) 25 (100.0)
Total 25 (37.9) 24 (36.4) 17 (25.8) 66 (100.0)

P=0.44.
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willingness of 15.9% of all the participants in the study who origi-
nally identified as being quite satisfied with the natural shades of
their teeth, to be recruited for participation in this study without

any inducement.

Consistent with reports of female patients accessing dental care
in dental facilities [19] and acting more positively towards oral
health [19,20] than their male counterparts, there was also a fe-
male preponderance of participants in this study on tooth bleach-
ing, a major esthetic procedure. Also, there was a higher propor-
tion of those aged between 18 and 27 years. This may be because
females and younger age groups with tooth discoloration tend to
report more associated psychological problems and show an in-
creased desire to have the discoloration removed than their male
and older counterparts [21]. Females and the younger age groups
have also been found to be more influenced by the media and cul-
tural expectations of a perfect smile [22].

This study was carried out in a university community which
may have influenced the occupations and educational levels of the
participants as most of them were dependent persons (mostly un-
dergraduates) and had attained tertiary education.

Across the different groups which indicated their different pre-
treatment satisfaction with the shades of their teeth, there was a
general increase in satisfaction levels after treatment, which sug-
gests a tendency for clients to perceive of improvements in their
tooth shades after professional bleaching. The verifiable improve-
ment in the tooth shades of all the participants using the VITA
shade guide confirms that tooth bleaching using 35% hydrogen
peroxide gel is effective in every well-selected case.

The appearance of the dentition is of concern to a large num-
ber of people seeking dental treatment, with tooth color being of
particular cosmetic importance [23]. Noticeable discoloration
can impact on a person’s self-image, self-confidence, physical at-
tractiveness and employability [21]. A study on the prevalence of
self-assessed tooth discolorations in United kingdom [22] reported
that about half of the population perceived they had discolorations
between normal and severe, while 6% of the population perceived
they had severe tooth discolorations. The desire for whiter teeth
shade is an important stimulus for seeking dental aesthetic treat-
ment. Therefore, an improvement in tooth shade is considered
an important factor which influences patient’s satisfaction with
bleaching treatment. So a patient’s perception and satisfaction with
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treatment must not be ignored. Although it seems that bleaching
efficacy and the patient’s satisfaction with the outcome may not

necessarily be related.

In this study, the patients’ level of satisfaction before and after
bleaching were assessed on a 5-point Lickert scale anchored by;
5- “Completely satisfied”, 4- “Very satisfied”, 3- “Quite satisfied”, 2-
“Barely satisfied”, 1- “Not satisfied”, while the outcome of bleaching
treatment was assessed using Vita Classical Scale (Vita, Zahnfab-
rik, Sackingen, Germany). 40.9% of our study participants were
not satisfied with the colour of their teeth while 43.9% were barely
satisfied with the colour of their teeth. This finding is similar to
that of Enabulele and Omo [24] who observed that more than half
of the respondents in their study were dissatisfied with the colour
of their teeth with the majority (82.8%) expressing their desire to
improve the shades of their teeth by whitening procedures.

Most studies evaluating shade changes after tooth bleaching
used the Vita shade guide and results were expressed in shade
guide unit (SGU) [25,26]. Value-oriented shade guides give clini-
cally relevant results which have been proven to meet patients’
expectations as far as tooth bleaching is concerned because suc-

cessful bleaching calls for perceivable difference in tooth colour.

As mentioned earlier, noticeable discolourations can impact on
a person’s self-image, self-confidence and physical attractiveness
[21], thus tooth shade is an important factor determining satisfac-
tion with dental appearance. This study revealed that there was
no positive correlation between the severity of discolouration and
self-reported satisfaction before vital tooth bleaching, indicating
that satisfaction with tooth colour may not be related to the sever-
ity of the discolouration. However, this finding is different from the
result of another study where self-reported satisfaction with tooth

colour decreased with increasing severity of discolouration [27].

Also there was no positive correlation between sex and age
and the level of satisfaction with tooth colour before vital bleach-
ing. Contrary report by Mon Mon and colleagues [28] found that
higher percentage of females expressed greater dissatisfaction
than males. This may suggest that females are more concerned
with their dental appearance than males and more critical in judg-
ing their dental appearance. On the other hand, Enabulele and
Omo [24] found out that more males and the younger age group

expressed greater level of dissatisfaction before bleaching treat-
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ment. Our result is similar to that of another study [28] where age
was not associated with patient’s satisfaction. This was accorded to
the strong influence of the media which portrays men and women
of all ages needing to look younger and more beautiful.

Studies [29,30] have observed that patients with higher level of
education were more satisfied with their tooth colour compared
to those with lower academic achievement, this could be due to
the fact that individuals with higher level of education may reflect
higher self-esteem and may not necessarily be disturbed by minor
changes in their tooth colour. However, educational level did not
have an impact on the level of satisfaction with tooth colour in our
study.

Contrary to the findings in a previous report [31] this study did
not reveal any positive correlation between levels of dissatisfac-
tion with tooth colour before bleaching and satisfaction with the
outcome of the bleaching procedure among the participants. Al-
though, there was substantial improvement as well as some level
of increase in patient’s satisfaction after bleaching, but this was not
statistically significant. All participants who were “quite satisfied”
before bleaching became “very satisfied” and “completely satisfied”
with their treatment. While a higher proportion of those who were
“not satisfied” and “barely satisfied” with their tooth colour became

“quite satisfied”.

There was statistically significant association between satisfac-
tion with outcome of the bleaching procedure and the gender of the
participant with the females expressing higher levels of satisfaction
than their male counterparts. This difference in gender expression
of satisfaction may be because women have been considered to be
more capable than their male counterparts in shade selection [32]
and may be able to notice a difference in tooth shad no matter how

slight thereby making them more satisfied with bleaching outcome.

This current investigation revealed that there was no correla-
tion between bleaching efficacy and satisfaction with outcome of
the bleaching procedure among participants. This result is similar
to that of a study on patient’s satisfaction and complications of
over-the-counter bleaching products [33] but different from that
of another study [34]. The degree of satisfaction a patient has with
the outcome of the bleaching procedure may be due to individual
preferences and expectations which are difficult for the clinician to

envisage.
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Conclusion

Within the limitations of this clinical study, the following con-
clusions were made. Firstly, there was no positive correlation
between sex, age, level of education with satisfaction with natu-
ral tooth colour. However, females expressed significantly higher
levels of satisfaction with their tooth shades after bleaching than
their male counterparts. Secondly, while there was also no posi-
tive correlation between prior satisfaction levels with tooth shade
before bleaching and the new satisfaction levels with the outcome
of the bleaching procedure, bleaching procedures when properly
and safely done by professionals in well-selected cases, using 35%
hydrogen peroxide, will generally provide improvements in tooth
shade as well as the patient’s perception of such improvements,
which is critical to client satisfaction with dental care. It is there-
fore important that dentists involved in aesthetic dentistry and
particularly in tooth bleaching, prioritize and document client sat-
isfaction levels along with scientifically verifiable improvements in
tooth shade (from baseline shade to final shade) at the conclusion
of the entire tooth bleaching process.
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