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Table 1 Universal shade resin composites used and their main components

Material Manufacturer Code Filler contents™ Composition
Omnichroma Tokuyama Dental OC 79 wt% 260 nm spherical SiO,-ZrO, filler, UDMA, TEGDMA
Beautifil Unishade Shofu BU 87 wt% Glass powder, bis-GMA, bis-MEPP, UDMA, TEGDMA,

pigments

Abbreviation : UDMA : diurethane dimethacrylate ; TEGDMA : triethylene glycol dimethacrylate ; bis-GMA : 2,2-bis
[4-(2-hydroxypropoxy) phenyl propane] ; bissMEPP, 2,2-bis (4-methacryloxypolyethoxyphenyl) propane.

*Data provided by material safety data sheets.
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values of USC
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Fig.2 Influence of surface roughness on the spectral reflectance curve of USC
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Influence of Surface Texture Variations on the Color Characteristics and Spectral Reflectance of
Universal Shade Resin Composites

HAYASHI Kana, KUROKAWA Hiroyasu, SUDA Shunichi, SHIBASAKI Sho,
TAKAMIZAWA Toshiki and MIYAZAKI Masashi

Department of Operative Dentistry, Nihon University School of Dentistry

Objective : This study investigated the effects of different surface grinding conditions on the color and spectral
reflectance of universal shade composite resins (USCs).

Materials and Methods : Two USCs, Omnichroma (OC) and Beautifil Unishade (BU), were used. Resin pastes
were filled into Teflon molds with thicknesses of either 1.5 mm or 3.0 mm, cured by light irradiation, and then the
irradiated surface was ground using #800 or #2,000 silicon carbide (SiC) paper. Color and spectral reflectance were
measured on standard black and white backgrounds using a high-speed spectrophotometer.

Results : For both USCs, L* values tended to be higher when ground with #800 SiC paper compared to #2,000.
However, a* and b* values remained unaffected by the grinding conditions. Spectral reflectance also increased
under #800 grinding, with BU showing a particularly notable rise.

Conclusion : The surface condition of USC significantly affects its color and spectral reflectance properties.

Key words : Universal shade resin composite, Surface roughness, Color characteristics, Spectral reflectance
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Impression Evaluation of Middle-aged Female Model Faces
with Different Tooth and Skin Colors

—A Generational Comparison—

KUROKI Madoka, YAMASHITA Hisae! and SHOYAMA Shigeko?

Department of Dental Hygiene, Fukuoka College of Health Sciences
Y Fundamental Health Nursing, Division of Basic Medical Science and Fundamental Nursing, Fukuoka Nursing College

2 International College of Arts and Sciences Department of Environmental Science, Fukuoka Women’s University

Purpose : To clarify generational differences in impressions of middle-aged female model faces with various
tooth and skin color combinations.

Methods : Sixteen facial images were created by combining four tooth shades (0M1, Al, A3, and A4) with four
skin tones (pale, fair, standard, and bronze). Thirty younger women and thirty middle-aged women evaluated the
images. Middle age was defined as an age range of 40 to 59 years.

Results : In both generations, the most harmonious tooth shades were OM1 for pale skin and Al for fair, stan-
dard, and bronze skin. Younger women rated models with darker tooth shades as less attractive than middle-aged
women. In both groups, darker tooth shades were associated with an older appearance. Tooth shades that met the
two identified factors : “inner beauty/outer beauty” and “cheerfulness as an attractive quality”, were OM1 for pale
skin, OM1 and Al for fair skin, and OM1, Al, and A3 for standard and bronze skin.

Conclusion : Tooth shades that harmonized with skin tones shared similar hues and tones and were consis-

tently brighter than skin color. Younger women generally evaluated models with darker teeth less favorably than

middle-aged women.

Key words : tooth color, skin color, harmony of colors, impression of face, generational comparison

Introduction

Tooth color is one of the key esthetic factors that
significantly affect impression formation during inter-
personal communications, which impacts the percep-
tions of an individual’s attractiveness and personality.
Therefore, an increasing number of individuals are
seeking teeth whitening as a means to enhance their

impression'™. In a 2021 survey involving 206 adult

participants that was conducted by the authors” inter-
est in esthetic dental treatments was significantly
higher among women than among men (»<<0.05). Fur-
thermore, interest in crown restorations (e.g. resin and
zirconia) among women increased with age (p<<0.001).
Since oral changes, such as the yellowing of teeth and
gingival recession, are more likely to occur after middle
age, this age group generally have a greater interest in

these treatments.

Correspondeing author : KUROKI Madoka, Department of Dental Hygiene, Fukuoka College of Health Sciences, 2-5-1,

Tamura, Sawara—ku, Fukuoka 814-0193, Japan
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OM1

V4
Fig. 1-1

Model image5)

Pale

An impression evaluation based on the harmony
between tooth and skin colors in middle-aged women
was conducted by women of the same generation using
middle-aged female model faces with various tooth and
skin color combinations”. Middle age was defined as an
age range of 40 to 59 years. The findings obtained
revealed that a tooth color that harmonizesd with skin
color was one with hues and tones similar or adjacent
to those of the skin and was also consistently brighter.
These findings were consistent with further research
conducted by the authors, in which young male and
female participants evaluated the impressions of young
female and male model faces with various tooth and
skin color combinations®”.

However, differences have been reported in esthetic
perceptions between the younger and middle-aged
generations®. Furthermore, younger individuals typi-
cally prefer brighter tooth colors due to the spread of
social media and increased beauty consciousness'?.
Therefore, when considering the criteria for selecting
universally acceptable tooth colors, it is important to
include evaluations not only by individuals of the same
generation, but also those of different generations.
Accordingly, the present study investigated differences
in impressions of middle-aged female model faces, fea-
turing various tooth and skin color combinations,

between middle-aged and younger women.

10

E

Al A3 A4

Fig. 1-2 Tooth color”

i

Fair Standard Bronze
Fig. 1-3 Skin color

5-7.18,19)

Table 1 Munsell values of tooth colors

Munsell values

Tooth color

VITA shade Image
0M1 42Y6.3/05  4.3Y79/02
Al 21Y6.0/14  22Y6.9/19
A3 0.7Y56/22  0.7Y6.7/2.6
A4 98YRbL.1/2.7 9.8YR6.9/29

Materials and Methods

1. Samples used for the study

Based on a photo of a female model face (middle-
aged woman, PIXTA)" (Fig. 1-1), 16 different samples
were created using image editing software (Adobe
Photoshop Creative Suite 2, Adobe, USA)by combining
4 tooth colors (VITA classical shade, Hakusui Trad-
ing : OM1, Al, A3, and A4 : Fig.1-2) and 4 skin colors
(pale, fair, standard, and bronze : Fig. 1-3). Each sam-
ple was printed on A4 Kent paper. Tables 1 and 2
show the Munsell values of tooth and skin colors, and
Practical Color Co-ordinate System (PCCS) hue and
tone diagrams indicate their positions (Fig.2)%1%.
Regarding tooth colors, five VITA classical shade mea-
surements were taken using a color chromatometer
(CR-20 : KONICA MINOLTA), and the average of
each was matched to the color tone of the sample (HV/
C according to the Munsell color system). The use and
editing of photos were based on the usage standards of
PIXTA (2023).
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Table 2 Munsell values of the skin colors”

Munsell values Mean
Skin color . .
Forehead Right cheek Left cheek Chin Lightness/Saturation
Pale 25YR8.1/18 27YR78/22 26YR77/19 50YR75/2.3 78/2.1
Fair 39YR7.8/28 54YR7.7/35 5A4YR7.7/34 28YR7.2/35 76/3.3
Standard 54YR75/23 47YR76/24 75R7.7/44  10R6.7/44 74/34
Bronze 29YR6.1/24 29YR5.7/24 75R5.9/4.7 10R5.7/4.8 59/3.6

a : The chi-square, b : Fisher’s exact probability test, n.s.

Standard

Bronze .'l-?y
Pal

Fig.2 Practical Color Co-ordinate System (PCCS) hue and tone diagrams

2. Participants

The younger group consisted of 30 adult women
aged 18 to 29 years (mean age : 20.2+2.2 years). The
group from the same generation as the middle-aged
female model consisted of 30 adult women aged 40 to
59 years (mean age :47.5+56 years) who had partici-
pated in the authors’ previous studys). Participants
were required to have binocular visual acuity =0.8 to
ensure that their vision did not restrict their daily
activities or affect the sample evaluation. Additionally,
participants self-reported having no color vision defi-

ciency.

3. Study period
January 2024 to February 2024.

4. Study procedure
Participants looked at one sample at random and

responded to a questionnaire.

High

G | ightness

Low

light,
grayish

Al,A3

soft
Standard i
Bronze
ﬁ

LOW G—— Saturation =) |ich
5)

grayish
A4

Bk

5. Study environment

The present study was conducted in the researc-
her’s laboratory under daylight-white fluorescent light-
ing (color temperature : 5,000K ; color rendering : Ra=

84) as a uniform lighting environment.

6. Questionnaire

Survey respondents indicated their age, the samples
they considered to show the most and least harmony
between skin and tooth color combinations, the appar-
ent age of the 16 different samples, and the impression
they had of these samples. Respondents were asked to
rate their impressions of the 16 different samples using
a five-point scale : <Strongly disagree>, <Disagree>>,
<Neutral>, <Agree>, and<Strongly agree>.
Impressions were based on 22 items selected from
responses to a previously conducted survey4) and from
items used in the study of impressions reported in

interpersonal communications'* 7.

11
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7. Analysis Methods

(1) The chi-square test was conducted to investigate
whether there were generational differences in the
harmony between tooth and skin colors. (2) The Mann-
Whitney U test was used to assess differences between
generations in the perceived age of the 16 sample
images. The Friedman test and Wilcoxon signed-rank
test were performed within each generation to exam-
ine whether there were differences among the four
tooth colors depending on skin color. (3) Regarding the
22 impression items related to the 16 sample images,
generational differences were examined using the
Mann-Whitney U test. (4) To clarify the image struc-
ture of the 16 samples, a factor analysis (principal fac-
tor method with Promax rotation, eigenvalue threshold
>1) was conducted. Average factor scores were calcu-
lated, and differences for each factor were examined
using a one-way analysis of variance (ANOVA).
Regarding samples with significant differences, multi-
ple comparisons were conducted using Tukey’s
method. Statistical processing was performed using
statistical analysis software (SPSS Statistics 29, IBM
Tokyo Japan). The significance level was set at less
than 5%.

The present study was approved by the Epidemiol-
ogy and Other Research Ethics Committee of the Eth-
ics Committee of Fukuoka Gakuen (approval number :
550).

The samples, survey methods, survey environment,
and survey content used in this study were identical to
those of the previous studys) in which women of the
same generation evaluated impressions of middle-aged

female model faces (repeated for reference).
Results

1. Harmony between tooth and skin colors

Participants were asked to identify the most and
least harmonious tooth colors for each skin color in the
16 sample images combining different tooth and skin
colors, and responses from middle-aged and younger

women were compared using the chi-square test. No

12

significant differences were observed in the most or
least harmonious tooth colors between the two genera-
tions. In both generations, the tooth colors most fre-
quently selected as harmonious were OM1 for pale skin
and Al for fair, standard, and bronze skin (Fig. 3). The
tooth color most frequently identified as least harmoni-

ous was A4 for all skin colors in both age groups.

2. Impressions based on tooth color differences for
each skin color

To establish whether there were generational differ-
ences in the evaluation of perceived age, comparisons
were made by skin color using the Mann-Whitney U
test, and the results obtained are shown in Table 3.
Significant differences between generations in the
evaluation of perceived age were observed for samples
with pale skin combined with OM1 (p<<0.05) and A3 (p
<0.05), with middle-aged women rating the perceived
age higher than younger women. Regarding fair skin,
significant differences were found for combinations
with Al (p<0.05) and A4 (p<<0.01), with middle-aged
women giving higher perceived age ratings. In the
case of standard skin, significant differences were
observed for combinations with OM1 (p<<0.05), Al (p
<0.01), and A3(»<0.05), with middle-aged women giv-
ing higher perceived age ratings than younger women.
Significant differences were noted for the combination
of bronze skin with OM1 (»p<<001) and Al (»<<0.01),
with middle-aged women again giving higher perceived
age ratings. Within each generation, the Wilcoxon
signed-rank test was conducted to investigate whether
the evaluations of perceived age varied among the four
tooth colors for each skin color. Tooth colors with
lower brightness levels were consistently associated
with higher perceived age ratings across all skin colors
by both middle-aged and younger women (middle-aged
women : pale, fair, standard, and bronze skin p<<0.001 ;
younger women : pale, fair, standard, and bronze skin p
<0.001).

To examine whether there were differences in

impressions by middle-aged and younger women
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: The chi-square , b: Fisher’s exact probability test, n.s.

Fig.3 Most harmonized tooth color for each skin color

Table 3 Median comparison of apparent ages among 4 tooth colors (IQR)

0M1 Al A3 A4
Median | Median | Median | Median |
-value -value -value -value
Qr) ° ar) ° Q) (Qr) "
pale skin middle-aged 55 58 59.5 65
women (50-59.3) (51.5-60.5) (54.8-64) (59.5-67)
1022* 0.394 0.01* 185
younger 50 00 52 39 575 0 60 018
women (45-55.8) (47.2-58) (50-62) (55-66.5)
fair skin  middle-aged 55 55.5 60 62.5
women (51-60) (52-59.8) (55-63) (575-65)
. .023* .11 1007* *
younger 50 0.598 53 0.023 58 0.117 60 0.007
women (45-55.5) (45-56.3) (50-61.3) (55-68.5)
standard middle-aged 56 55 60 63
skin women (51-60) (51-60.5) (55-63) (58-65.5)
0.029* 0.008* * 0.017* 0.08
younger 505 50.5 55.5 58
women (41.8-56.3) (43.8-55.3) (50-60) (54.8-65)
bronze  middle-aged 55 55.5 60 625
skin women (51-60) (52-59.8) (55-63) (57.5-65)
0.009* * 0.005* * 0.303 0.084
younger 50 51 57 585
women (475-57) (45-57.3) (49.8-62) (54.3-65)

*$<005, **p<0.01 Mann-Whitney U test

depending on tooth color for each of the four skin col-
ors, the Mann-Whitney U test was performed, and the
number of impression items showing a significant dif-
ference is shown in Table 4. Significant generational
differences were observed in impressions for all sam-
ples, with the number of differing items ranging from 2
to 13. Younger women evaluated the impressions of

samples combining lighter skin colors (pale and fair)

with darker tooth colors (A3 and A4) more negatively
than middle-aged women. The greatest generational
difference in impressions was observed for the sample
combining pale skin with A4 (Fig. 4), where significant
differences were found in 13 impression items : Honest,
Neat, Intellectual, Beautiful, Healthy, Pleasant, Attrac-
tive, Clean, Natural, Young, Gorgeous, Refreshing, and

Friendly. Younger women rated these items lower

13
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Table 4 Number of items that showed differences in impressions by middle-

aged women (M) and younger women (Y)

M1 A3 Ad
Pale skin 5 ﬁii (5) 2 ﬁii g 9 ﬁi;{ Z 13 ﬁi:{f (1)3
> > > -
Fair skin 2 x<§§ 5 x<ig 7 ﬁ<ig 8 ﬁ<¥§
> > >
Standard skin 3 ﬁ<§ f) 2 ﬁ<§ 1 3 ﬁ<§ 3 2 ﬁz?{ 1
Bronze skin 6 ﬁzi :; 5 ﬁzi 2 6 ﬁzi 2 4 ﬁzi g

The Mann-Whitney U test

M<Y : Younger women rated lower than middle-aged women

M>Y : Younger women rated higher than middle-aged women

8
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Clean Q O -
Natural b (0] *
Young [ "
Confident w
Gorgeous ’/ g *
Refreshing Q Q] o
Friendly .'O * %k
Strong-willed >
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Elegant ®_ Q..  [-®youngerwomen
Gentle \, "0
Responsible ¢ O

The Mann-Whitney U test: ¥p <0.05,**p <0.01.***:p <0.001

Fig. 4 Impressions for each skin color
combined with 4 tooth colors (Pale
skin-A4)

than middle-aged women, with the following levels of
significance : Honest, Beautiful, Healthy, Natural,
Young, and Gorgeous (»<<0.05) ; Intellectual, Pleasant,
and Refreshing (p<<0.01) ; and Neat, Attractive, Clean,
and Friendly (p<0.001).
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3. Impression evaluation by factor analysis

To clarify the overall impression structure of all
samples, a factor analysis was conducted using the
principal factor method with Promax rotation and an
eigenvalue threshold =1. The following two factors
were extracted : “inner beauty/outer beauty” and
“cheerfulness as an attractive quality” (Table 5).

Average factor scores were calculated for each sam-
ple, and differences between generations for each fac-
tor were examined using a one-way ANOVA (Table 6).
The results obtained showed significant generational
differences across the 32 samples for both factors : for
Factor 1, F (31, 928) =40.697, p<<0.001 ; and for Factor
2, F (31, 928) =22.496, p<<0.001.

To identify tooth colors that satisfied both extracted
factors with a focus on skin color, the average factor
scores for each sample were plotted by skin color
using Factor 1 and Factor 2 as axes (Figs. 5-8). Gen-
erational differences in average factor scores for sam-
ples with the same skin and tooth color combinations
were compared. No significant differences in average
factor scores were observed between middle-aged and
younger women for any of the samples with identical
skin and tooth color combinations.

The tooth colors that satisfied both factors were then
evaluated. A sample was considered to be “suitable” if
the average factor score was positive or slightly nega-

tive (close to zero).
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Table 5 Results of a factor analysis (all skin colors)

Table6 Mean factor scores (all skin colors)

Factor 1 Factor 2 Factor 1 Factor 2
Inner beauty Cheerfulness as an Sample Inner beauty Cheerfulness as an
Outer beauty attractive quality Outer beauty attractive quality
Elegant 0.973 —0.183 Pale skin -0M1 0.926 0.118
Clean 0.921 —0.038 -Al 0.379 —0.186
Beautiful 0.907 —0.033 -A3 —0.651 —0.847
Intellectual 0.881 —0.060 -A4 —1.043 —0.967
Neat 0.852 0.011 Fair skin -0M1 0.875 0.560
Attractive 0.835 0.039 é -Al 0.855 0.445
Nice 0.835 0.101 § -A3 —0.026 —0.329
Gentle 0.817 —0.208 2 -A4 —0.799 —0.767
Pleasant 0.777 0.152 2 Standard -OM1 0.824 0.587
Natural 0.730 0.094 % skin  —-Al 0.819 0.539
Refreshing 0.678 0.184 = -A3 0.176 —0.066
Friendly 0.677 0.232 -A4 —0.711 —0.744
Considerate 0.665 0.105 Bronze skin -0M1 0.229 0477
Gorgeous 0.599 0.280 -Al 0.275 0.443
Honest 0.547 0.222 -A3 0.136 0.329
Young 0.507 0.379 -A4 —0.400 —0.250
Healthy 0461 0435 Pale skin -OM1 1046 0.395
Active —0.179 0.998 -Al 0485 —0.047
Strong-willed —0.238 0.935 -A3 —1.172 —1.078
Confident 0.110 0.780 -A4 —1.634 —1.238
Responsible 0.165 0.633 Fair skin -0M1 0.627 0.688
Cheerful 0.317 0.580 g -Al 1.070 0.824
Eigenvalues 14247 1,568 g -A3 —0526 .
= -A4 —1214 —0.987
Cumulative contribution 64.759 71.885 a Standard —OM1 0570 0611
rate 5 skin  ~Al 0835 0781
Cronbach’s alpha coefficients, derived from the factor > -A3 —0.134 —0.078
analysis, were 0.973 for Factor 1 and 0.904 for Factor 2, -A4 —0.899 —0.586
indicating excellent internal consistency. Bronze skin -OM1 —0.144 0.834
-Al 0.154 0.850
-A3 —0.271 0.363
The tooth color that met both factor criteria for pale -Ad —0.658 —0271
skin was OM1 in both generations (Fig.5). Both gen- » ok k * ok ok
erations selected OM1 and Al for fair skin (Fig.6). Degrees of freedom 31 31
Both generations selected OM1, Al, and A3 for stan- 928 928
dard and bronze skin (Figs. 7 and 8). Concerning the F 40697 22496
combination of standard skin with A3, the average fac- ** 50,001

tor score for middle-aged women was only positive for
Factor 1, while the score for Factor 2 was slightly neg-
ative, but close to zero. Therefore, it was considered to
be within the acceptable range and judged to meet
both factor criteria. Regarding the combination of
bronze skin with OM1 and A3, only Factor 2 showed

positive average scores in the younger group ; how-

ever, since no significant difference was observed from
Al in both generations, which had positive scores for
both factors, they were also regarded as acceptable

and considered to satisfy both factors.
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Discussion

The present study investigated the impressions of
middle-aged female model faces in their 40s to 50s with
various tooth and skin color combinations, as perceived
by women from the same generation and a younger
generation. The aim was to examine generational dif-
ferences in the impressions of middle-aged female

model faces.

1. Harmony between tooth and skin colors

Regarding the tooth colors that matched the skin
colors of middle-aged female model faces, both genera-
tions evaluated OM1 as the best match with pale skin
and Al as the best match with fair, standard, and
bronze skin. These results are presumed to be based
on hue and tone similarities according to the Practical
Color Coordinate System. For example, pale skin and
OM1 share a harmonious relationship within the same
tone category (pale tone), and fair skin and OM1 are
similar tones of light grayish and pale tones. These
tone similarities between skin and tooth colors are con-
sidered to have contributed to higher evaluations.
These results are consistent with previous studies con-
ducted by the authors : an impression evaluation study
on middle-aged female model faces by women of the
same generation5), and impression studies on young
female and male model faces by young male and
female participant56'7'18'19). These studies consistently
demonstrated that tooth colors that harmonized well
with skin colors were those with either the same or a
similar tone, and also that tooth colors with higher
brightness levels than the skin were more likely to be
perceived as harmonious. These results suggest the
existence of a common principle of color harmony
between tooth and skin colors that is common among

the sexes and generations.

2. Differences in impressions according to tooth and
skin color combinations

A comparison was conducted to examine whether

generational differences existed in the evaluation of
perceived age based on variations in tooth and skin
colors. The results obtained showed that middle-aged
female model faces with the same skin color were
rated as older by both generations when the tooth
color had a lower brightness level, indicating that
darker tooth colors generally give an older impression.
This result is consistent with the findings of the
authors’ previous studies evaluating impressions of
young male model faces by young male and female
participants!®?. Furthermore, Ushikubo et al.”
reported that the brightness of tooth color affected age
perception, with brighter tooth colors conveying a
more youthful impression.

In addition, the younger generation generally rated
the perceived age of the samples as younger than the
middle-aged generation. This may be attributed to the
more youthful image of middle-aged individuals har-
bored widely by the younger generation.

When generational differences in impressions of
samples with different tooth and skin color combina-
tions were evaluated based on 22 impression items,
younger women generally had a more negative impres-
sion of darker tooth colors (A3 and A4) than middle-
aged women, frequently describing them as “unclean”
or “unlikable.”

These results suggest that the younger generation is
more sensitive to impression changes caused by tooth
color and places greater importance on brightness.
Moreover, impression evaluations of the same sample
differed between generations, highlighting the potential
gap between “external evaluation by others” and “self-
evaluation” in esthetic dental treatment. This implies
that the incorporation of perspectives from younger
generations is valuable when selecting tooth colors
during esthetic dental consultations.

A factor analysis extracted the following 2 factors :
“inner beauty/outer beauty” and “cheerfulness as an
attractive quality” (Table 4). The tooth color/colors
that satisfied these 2 factors for each skin color were

OM1 for pale skin, OM1 and Al for fair skin, and OMI,

17
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Al, and A3 for standard and bronze skin in both gen-
erations. These results indicate that tooth color con-
tributes to the formation of impressions such as“attrac-
tive,” “youthful,” and “natural and healthy,” similar to

310200 Therefore, in esthetic dentistry,

previous findings
the selection of a tooth color that harmonizes with a
patient’s skin color may lead to more individualized
care and greater patient satisfaction.

The present study provides important information
for dental professionals, particularly dental hygienists,
in clinical practice. Based on the results obtained, tooth
color is not merely an esthetic factor, it also signifi-
cantly affects the formation of social impressions,
including perceptions of youthfulness, cleanliness,
attractiveness, and health. Brighter tooth colors were
favorably evaluated by both generations, whereas
darker tooth colors generally diminished positive
impressions. Therefore, dental hygienists need to pro-
pose tooth colors in consideration of both esthetic
appeal and impression formation. Middle-aged women,
being more aware of oral changes, such as tooth discol-
oration and gingival recession associated with aging,
typically have a heightened interest in their appear-
ance. Therefore, careful counseling and appropriate
support in shade selection by dental hygienists will
contribute to better patient satisfaction.

Furthermore, the present study revealed that a
larger brightness difference between skin and tooth
colors resulted in a more negative evaluation of
appearance by younger women than by middle-aged
women. Therefore, sensitivity to color appears to be
higher among younger individuals and typically
declines with age. Consequently, it is important for
experienced dental hygienists to remain mindful of the
potential dulling of color sensitivity over time. By
actively cultivating their esthetic sensibility and refin-
ing their sense of color in daily practice, dental hygien-

ists may improve the quality of care they provide.
Conclusions

An impression evaluation was conducted using 16

18

middle-aged female model faces created by combining
4 tooth colors (0M1, Al, A3, A4)with 4 skin colors(pale,
fair, standard, and bronze). Sixty participants (30 mid-
dle-aged women from the same age group and 30
younger women) assessed these images. The present
study aimed to examine generational differences in
impression formation, and the following results were
obtained :

1) In both generations, tooth colors that were per-
ceived to be harmonious with skin colors had hues that
were adjacent or similar, tones that were the same or
similar, and brightness levels that were higher than
those of skin colors. Regardless of the generation, simi-
larities in tone and hue between tooth and skin colors
contributed to more favorable evaluations.

2) Both generations generally perceived model faces
with tooth colors of a lower brightness level as older
regardless of skin color. The brightness of tooth color
had an impact on perceived age, with brighter tooth
colors giving a more youthful impression.

3) Regarding impressions from tooth and skin col-
ors, both generations negatively evaluated darker tooth
colors, suggesting that darker tooth colors unfavorably
affected their perceived impressions. This was particu-
larly apparent among younger women, who showed
higher sensitivity to the brightness of tooth color.

4) A factor analysis identified 2 factors : “inner
beauty/outer beauty”’and“cheerfulness as an attractive
quality”. In evaluations of the tooth colors that satisfied
both factors for each skin color, 0OM1 was selected for
pale skin, OM1 and Al for fair skin, and OMI, Al, and
A3 for standard and bronze skin. Tooth colors led to

the formation of different impressions.
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A Case of All-ceramic Restoration Utilizing a Diagnostic Wax-Up
to Meet the Patient’s Esthetic Demands

KANDA Yuuhei
Dental Clinic Numasawa

Case : The patient is a 55-year-old woman who visited the clinic with a chief complaint regarding the appear-
ance of her upper front teeth. Poor fitness and shade mismatch were observed with a prosthesis in the anterior
maxillary region. There was esthetic dissatisfaction with the materials of the prosthesis in the posterior maxillary
region.

Treatment and Course : After performing initial periodontal therapy and root canal treatment, a provisional
restoration was fabricated and placed on the teeth based on the morphology obtained with a diagnostic wax-up on
the anterior teeth and premolars. For the molars, a composite resin restoration, ceramic inlay, and monolithic zirco-
nia crown were placed. For the anterior teeth and premolars, a monolithic zirconia crown and bridge were fabri-
cated and placed by double-scanning the provisional restoration model. Currently, follow-up examinations are con-
ducted every three months. Three years have passed since the last prosthesis treatment, and the patient’s condi-
tion remains stable.

Conclusion : For this patient, we attempted to achieve the desired morphology through diagnostic wax-up and
provisional restoration and reflected it on the final prosthesis. The patient was highly satisfied with the esthetic

outcome.

Key words : ceramic restoration, diagnostic waxing, esthetic dissatisfaction

Correspondeing auther : KANDA Yuuhei, Dental Clinic Numasawa, 5-7-2 Koremasa, Fuchushi, Tokyo
TEL & FAX : 042-354-8100, E-mail : knd.dental2011@gmail.com
Received for Publication : May 12, 2025/ Accepted for Publication : July 7, 2025
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A Case of Minimally Invasive Restorative and Prosthetic Treatments for Poor Esthetics
in the Maxillary Anterior Teeth : A 5-Year Clinical Case Report

YOKOTA Haruka, MURASE Tomomi and TANOUE Naomi"

Clover Dental Clinic

D Nagasaki University

Case : The patient (53-year-old woman) visited our clinic with an esthetic problem in the maxillary anterior
teeth. Minimally invasive restorative and prosthetic treatments were performed to treat her discolored teeth and
moderate crowding, and esthetics and functionality were improved.

Treatment and Course : A diagnostic wax-up confirmed that esthetics could be improved with prosthetic treat-
ment. After endodontic treatment and abutment foundation of the maxillary central incisors, resin provisional
crowns were placed on all four maxillary incisors. Vital tooth whitening, direct bonding, and placement of all-
ceramic crowns were performed, and the patient’s main complaint was resolved, and she was highly satisfied. Even
approximately 5 years after the end of treatment, good esthetics were maintained.

Conclusion : This case is an example that shows that a combination of conservative and prosthetic dental treat-
ments may be useful for treating discolored teeth and moderate crowding in the maxillary anterior teeth if the

examination and diagnosis are appropriate.

Key words : minimally invasive treatment, discolored teeth, moderate crowding, vital tooth whitening, all ceramic
crown
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