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Figure 3 - Percentage of gloss perceptibility for all observers regarding AGU intervals.

456 Braz Dent Sci 2018 Oct/Dec;21(4)



Tessarin FBP et al.

Influence of illuminants and different observers on the

perception of surface gloss of resin composite

PROBIT regression
y=inomal(-55312+(.031318Fx;0;1)

100% T T T

o
o

o
a~

Individuals detecting gloss differences
o
e

0 u.'/u 1 1 1 |

0 10 17.6 30

AGu

Figure 4 - Non-linear estimate curve and the resulted limit of gloss perceptibility (176 AGU).

DISCUSSION

Considering the several possible
influences of surface gloss of restorative
materials in Dentistry, the perception of such
property (subjective gloss determination) may
be of greater importance, once many aspects
seem to influence this specific scenario.
Determining surface gloss perception in
Dentistry is lacking in the literature, being
most of researches performed in other fields
like psychology, physics, and computer
graphics.

The decision to employ non-linear
regression statistic analyses for analyzing gloss
perception data in the present study is based

on the fact the gloss is reported to present a
plateau of perception in ranges close to 30,
and 80 GU [18], and using linear regression
would hinder proper data manipulation and
interpretation. Non-linear protocols allow a
proper fit of data presenting such reported
characteristics within regression curves.

Differences in gloss perception for
different illuminants were detected, and
the fluorescent light presented the lowest
perceptibility proportions among observers.
Thus, the first hypothesis was rejected.
[lumination is reported in the literature to
influence on the perception of gloss [19]. In
studies that glossy spheres are observed under
simulated illumination mimicking illumination
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of a kitchen, a grove, or a town, confirmed
the influence of different illuminants on
gloss perception, and the authors argued the
presence of reflective areas are responsible for
such finding [20]. Although the same specimens
were presently evaluated under the different
tested illuminants, the influence of specific
lights might have influenced the presence or
absence or reflective areas, suggesting the
fluorescent light led to lesser reflective areas,
and consequently poorer perception in AGU.
The presence of a mesoestructure, which refers
to surfaces presenting peaks and valleys, is also
related to improved perception of gloss [20,21].
Such information may explain the differences in
gloss perception within similar AGU values, but
from different GU combinations (e.g. in Figure
3, within AGU of 15, the difference between 25
GU and 40 GU was more often perceived).

The choice for comparing the three
tested illuminants is due to the fact patients
are often exposed to such sources, either in
Dental clinics or in daily activities, and also
to the fact those illuminants are frequently
employed in studies assessing their influence
on color [22]. The authors are, however, not
able to compare studies reporting on color
once, although they are reporting properties
referred to light reflection, their interaction
to dental materials and their responses are
somewhat different.

Another consideration in this study
is the use of a specimen in bovine enamel.
Many observers reported difference between
the color of specimens, and such fact might
have altered gloss perception [23], possibly
interfering with the results found.

For the factor type of observers, no
influence on gloss perception was noticed
according to the grouping proposed in the
present study, accepting the second null
hypothesis proposed. It has been reported that
non-natural illumination allows greater gloss

Influence of illuminants and different observers on the

perception of surface gloss of resin composite

differentiation [10], while observing under
natural illumination, representing the real
world, results in similarity of gloss perception
by observers. Considering such information
for the present results, no difference would
be also expected under natural lighting.

Moreover, none of the present observers
were educated according to surface gloss, and
it is known [10] if observers are informed
on which to look at (shape, reflection and
contrast areas, among others), they are able
to better define gloss in real world conditions.

The lack of observer influence might be
related to several supposed conditions: the
non-Dental related group might have been
previously exposed to gloss scenarios, once
they are not exclusive to the Dental field; by
limiting the visualization angle, the detection
of reflection areas might have been facilitated;
the flat and even surface of specimens might
have simplified the detection of gloss; the lack
of contrast on the surface of tested specimens
and the lack of mesoestrucures might have
led to a more uniform gloss detection; and
finally, the presence of black backing and
black surrounding environment might have
aided greater perception in gloss differences.

In a study, in which freedom for
observing the surface gloss of objects was
allowed [24], the authors concluded those
observers detect gloss with greater reliability,
possibly by the interaction with objects
and encouraged visual exploration. In the
present research, we assume a different
gloss perception would have been detected
with free visualization[24], with a possible
influence on observer groups, once by fixing
the visualization angle one could have helped
observers finding the reflective areas of
specimens, especially in the lay-person group.

Gloss detection among gloss variations
reveals easier detection for larger AGU, in which
100% of observers detected a AGU of 75, while
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about 45% detected a AGU of 15. We should
also point out the difference in gloss detection
for AGU of 15, considering the comparison of
25 vs 40 GU, 30 vs 45 GU, in contrast to 70 vs
85 GU. This fact might be explained by a linear
break in the gloss scale with values close to 30
and 80 GU [18]. Thus, specimens presenting
gloss values just under or above 30 or 80 GU,
present easier detectable gloss differences,
confirmed by the 60% perceptibility during
the comparison between 24 and 40 GU. On
the other hand, it is also interesting to note
the almost complete lack of perceptibility
when comparing 10 vs 25 GU specimens, fact
supported by a drastic reduction of gloss for
values under 20 GU [18].

Regarding the limit of  gloss
perceptibility, the value defined by the non-
linear estimate regression was 17.6 GU. This
means that within the assessed conditions of
the present study, if a difference in surface
gloss greater than 17.6 GU is present, at
least 50% of the observers will detect such
differences. There is no reference in the
Dental literature to compare and/or discuss
the referred information regarding AGU limit
of perceptibility. The authors should highlight
that specimens with different characteristics
may influence and result in different
observations, being a limitation of the present
study. The idea behind determining the limit
of gloss perceptibility in resin composites
is based on the limit of color perceptibility
previously determined, being defined in the
literature as a AE from 1.0 to 3.7 [25,26].

The perception of gloss in Dentistry is
important for defining adequate polishing
protocols, deterioration of restorations under
use, and to determine the reflection areas,
especially in esthetic scenarios [27,28]. Such
considerations base the importance of the
present study.

Limitations as selection of observers,
the interval of studied gloss, and also the
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comparison of different substrates for the
illuminant analysis, should be cited.

We conclude the illuminant type
influenced perception of gloss, with lower
percentage of perceptibility for fluorescent
light, while such perceptibility was not
influence by different observers.
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