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Abstract
Purpose of Review  To discuss if external factors can affect materials’ evaluation and preferences. Restorations were placed 
by a group of dentists in standardized cavities in typodont teeth under two conditions: the double-blind test, with unidentified 
composites, and the conscious test, with materials available in the original packages. Viscosity, adherence to the instrument, 
ease of sculpture, and general handling were evaluated.
Recent Findings  Ease of use and literature were the most considered criteria, while material’s cost and peer opinion were 
the ones with the greatest disagreement. Both the degree of satisfaction and the selection of the preferred material were 
dependent on the condition of the evaluation.
Summary  External factors affect materials’ evaluation and preferences.
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Introduction

The common approach to the evaluation of dental materials 
is to begin with in vitro experiments studying the material’s 
physical, mechanical, and biological properties, as well as 
other important aspects such as overall stability, surface 
topography/polishability, color and aesthetics, and handling 
characteristics [1, 2]. In the ideal situation, such evaluations 
would be followed with clinical trials, where materials are 
assessed over many years because of pre-established criteria, 

providing the practitioner with objective guidance for mate-
rial selection [3]. Due to the rapid introduction and wide-
spread distribution of dozens of different brands and types 
of the same material, such complete documentation is rarely 
available, forcing the clinician to select specific materials 
based on more subjective information. While this process is 
of fundamental importance to a dental practice, surprisingly 
little has been published about the most important factors 
that influence material selection by dental clinicians [4].

The selection of resin composites for dental restorative work 
provides an appropriate case for studying this selection process, 
since they are routinely used in clinical practice and are sold by 
a wide variety of manufacturers. Based on composition, most 
specifically the formulation and proportion of the organic and 
inorganic phases, the material will present aesthetic and func-
tional characteristics that could make it suitable for restoring 
anterior and/or posterior teeth [4, 5]. In the end, the quality of 
the restorative procedure will depend on the correct indication 
and application of the chosen material [5, 6]. Thus, it is useful 
to determine, just what are the factors that really influence the 
choice of a given dental composite material by a clinician?

It would be expected that the choice of a resin composite is 
related to personal experience, brand/trademark, recommenda-
tion of experts, price, handling characteristics, and other factors 
that must be considered and thus are not mutually exclusive. 
For example, handling characteristics is a subject of interest to 
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researchers and clinicians and its evaluation can be conducted 
through objective laboratory studies of rheological properties, 
adherence to the cavity or instruments, and maintenance of 
shape [7, 8]. But subjective clinical assessments made during 
the filling of a cavity preparation may provide more important 
information about this characteristic to the operator and con-
ceivably may also be influenced by external factors such as the 
“fame” (“popularity”) and cost of the given material [9–12]. 
To address this complex topic of dental material selection, it 
is important to discuss if external factors can affect materials’ 
evaluation and preferences.

Focus Group—Dynamics and Outcomes

A group of 15 dentists from the post-graduation program of 
Veiga de Almeida University (Research Ethics Committee; 
CEP/UVA 1,436,336) was invited to participate as a focus 
group.

Stage 1: Compliance with Pre‑established Criteria 
for the Selection of Resin Composites

The first part of the dynamics consisted of the participants 
individually filling out a form to provide their opinion about 
the importance of certain criteria in composite selection. 
Figure 1 details the focus group member’s agreement with 
pre-established criteria in the selection of resin composites. 

The percent of the participants who answered strongly agree 
or agree ranged from 60 to 100% for the nine criteria, with 
the highest level of “strong agreement” for the topic “ease of 
use.” Therefore, the agreement between the participants was 
very high. There was only some level of disagreement with 
the criteria “peer opinion” and “cost,” but this only reached 
6.7% and 13.3%, respectively. The greatest level of neutrality 
was found with peer opinion (33.3%).

Stage 2: Materials’ Handling Characteristics 
and Selection

The second part consisted of the manipulation and selection of 
materials both blindly and consciously. In this stage, each par-
ticipant received 6 standardized and coded syringes of dental 
composite, 6 typodont teeth each containing one class II stand-
ardized cavity, a spatula of standardized size, a light-curing unit, 
other disposables, and individual protection equipment. For the 
evaluation of each material’s handling characteristics, all clini-
cians were asked to quickly handle all the materials but without 
giving any opinions or recording any information. This was 
important for everyone to have a first impression of the materi-
als in a general sense. Next, the participants restored each tooth 
with a different composite and immediately recorded his/her 
opinion about their perception of the materials. After working 
with all the materials, the participant was asked to choose the 
preferred material in an electronic form.

Fig. 1   The importance of 
pre-established criteria in the 
selection of resin composites 
according the current focus 
group
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The second handling test was conducted in a similar way 
that was carried out in the blinded test, but with the main 
difference being that the participants received the compos-
ites in their original packaging. Information of each tested 
material as well as the average cost per syringe was sup-
plied (Table 1). Thus, the clinicians had the chance to han-
dle the resin composites, now identified as Fill Magic (Col-
tene), Orion (DFL), LIS (FGM), Sirius-Z (DFL), Charisma 
(Kulzer), and Z250 (3 M), all A2 shade. These materials 
were selected because they are in the price range of up to 
89.00 Brazilian Reais (R$, 20.00 US Dollars at the time) at 
the time of the study. After evaluating each material accord-
ing to the same criteria used in the blinded test, the partici-
pant was asked to select the material of his/her preference.

Figure 2a to f show the agreement levels for the affirma-
tive statements regarding handling characteristics, both in the 
blinded and in the conscious tests. It is possible to verify the 
increase in the disagreement level for the four statements made 
for the three lowest cost materials (Fill Magic, Orion, and LIS). 
Sirius-Z resin, which most closely reflects the intermediate price 
of the tested materials, presented a low variation between the 
results obtained in the two scenarios, with a small increase in the 
level of disagreement with the viscosity evaluation. Charisma 
and Filtek Z250 XT showed a positive variation for all the four 
statements, suggesting that the participants had a more favorable 
opinion of these materials’ handling characteristics once they 
were identified to them.

Considering the overall preferences, Charisma and Sir-
ius-Z were the preferred resin composites (33% each) for 

most participants in the blind test while Filtek Z250 XT was 
selected by the majority in the conscious test (67%).

Stage 3: Discussion with Clinicians

After the evaluation sessions, a group discussion was held with 
the clinicians. Three specific topics were discussed with the 
group: (1) whether this experience could change their clinical 
routine in relation to the materials they choose or their selection 
process; (2) if reviewing a scientific article published in a high-
quality journal could change their opinion about a less popular 
or newly released material; and (3) factors that could lead to 
choosing a material with reduced cost. The audio of the conver-
sation was recorded, with everyone’s knowledge and consent for 
further analysis by the study team.

Most of the participating dentists would not change their 
daily choice of composite and would keep the same materi-
als with which they were used to working. When questioned 
if reviewing a scientific article published in a high-quality 
journal could change their opinion about a less popular or 
newly released material, the group was unanimous in their 
opinion that scientific works are usually very limited and 
that they would prefer to receive information from more 
experienced colleagues. Furthermore, the participants con-
firmed that familiarity with a material/brand is crucial, but 
that they would work with cheaper materials to meet specific 
demands, if it is within minimum quality standards.

Comments Related to the Outcomes

The first phase of the dynamic was designed to verify the extent 
to which clinicians agreed with nine pre-established criteria 
relating to their choice of resin composites. The highest agree-
ment was obtained for the “ease of use” criterion, and this is 
probably associated to the fact that the clinicians were instructed 
to perform an evaluation on the handling characteristics of these 
resin composites. On the other hand, the highest indices of 
disagreement or neutrality were related to the “cost” and “peer 
opinion” criteria. This may be associated with the desire of 
the clinicians to demonstrate implicit independence regarding 
their choice or deemphasize the “non-scientific” aspects in their 
material selection process. Researchers in the field of social psy-
chology report that using questionnaires to verify what a person 
thinks about something is inefficient because it is a portrait of 
the so-called explicit attitude [13]. This reflects an opinion or 
belief that a person states “out loud” or in response to being 
“questioned” by someone. It involves a high degree of confir-
mation bias, where common sense has a tendency to search the 
memory for only evidence that confirms or supports an idea. 
This is why complementary tests are necessary to verify the 
“implicit attitude”—which better reflects what someone really 
thinks [13]. Thus, this test format is not a question related to 

Table 1   Basic information provided for the participants

1 Coltene Brasil, Vigodent S/A Ind e Comércio R. Pesqueira, 26—
Bonsucesso, Rio de Janeiro, RJ, 21,041–150
2 DFL Indústria e Comércio S/A, R. André Rocha, 3210—Taquara, 
Rio de Janeiro, RJ, 22,710–568
3 FGM Produtos Odontológicos, Av. Edgar Nelsom Meister, 474—
Zona Industrial Norte, Joinville, SC, 89,219–501
4 Kulzer Brasil, Rua Cenno Sbrighi, 27—Sala 42—Barra Funda, São 
Paulo, SP, 05,036–010
5 3  M do Brasil, Via Anhanguera, s/n Nova Veneza, Sumaré, SP, 
13,181–900
* The average price considered the values taken from the two main 
internet-based dealers in Brazil (Dental Cremer; Surya Dental)

Brand Manufacturer Average price (in 
Brazilian Reais)*

Fill Magic Coltene1 17.49
Orion DFL2 20
LIS FGM3 20.1
Sirius-Z DFL2 36.54
Charisma Kulzer4 59.9
Filtek Z250 XT 3M5 77
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character, omission, or any other negative aspect, but more likely 
reflects the fact that most human beings tend to want to act as a 
part of a group.

As it was seen, there was a change in the amount of 
agreement according to the degree of awareness about the 

materials being evaluated. A depreciation of the less expen-
sive materials and a higher valuation of those at the more 
expensive end of the range were evident. Similarly, there was 
a large discrepancy related to the material that the clinicians 

Fig. 2   Agreement level obtained by Likert’s scale for each affirmative, both in the blinded test and in the conscious test, for the resin composite. 
a Fill Magic, b Orion, c LIS, d Sirius-Z, e Charisma, and f Filtek Z250 XT
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selected at the end of the two studies, again with a concen-
tration on the same material.

Considering the results of the choices that the participants 
made at the end of each practice session draws attention to 
the great difference that occurred for the resin composite 
Filtek Z250 XT. For the blinded test, this material was only 
preferred by about 13% of the participants; in contrast, it was 
preferred by nearly 67% of the participants in the conscious 
test. Thus, it is possible that the dentist’s level of conscious-
ness of a specific material has a greater impact on their final 
choice than the resin composite price [9].

The cost of a given material can depend on many things, 
including very precise parameters such as the cost of the 
raw materials, the manufacturing process (with the variable 
and permanent associated costs), the extent of research and 
development, and the quality of the packaging processes 
[14]. However, other factors need also to be considered, such 
as marketing, advertising, and, fundamentally, the maximum 
amount that a person or a certain group is willing to pay 
to have a certain product or service. Cost-effectiveness has 
been a topic addressed in recent studies in dentistry [15–17, 
18•], but there is no information assessing whether the price 
of a resin composite can be directly associated with the qual-
ity or longevity of the restoration.

The explanation for this change in behavior in relation to the 
perception of materials in both scenarios is not simple and is 
probably associated with several factors. The first, and perhaps 
most emblematic, is “social pressure”—which is defined as the 
thoughts, feelings, and behaviors of individuals being influenced 
by the real, imagined, or implied presence of others [12, 13, 
19]. Several social psychology studies have pointed out that the 
opinion of social groups can have the effect of “pressure” and 
suppression of individual thinking, leading to the conformity of 
ideas. Thus, an evaluator can alter both the perception and the 
final choice because he or she does not want to deviate from 
what is considered the norm, imposed by various means, as seen 
below, even if unconsciously. In a large part, this could also be 
considered a self-validation process [12, 13, 19].

Aspects related to the advertising, popularity, or renown of a 
particular material or manufacturer might influence participants’ 
opinions. For example, a multinational company, with a long 
tradition in the area of dental materials, manufactures the mate-
rial in this study that showed the most positive variation from 
the blinded to the conscious study. In addition, as noted in the 
first phase of the study, most clinicians already used the materi-
als from this company, which likely impacted their choice once 
they knew what the material was. Studies indicate that it is very 
difficult to verify what are the aspects related to clinical behavior 
that causes a clinician to make a certain choice of material, but 
that habit exerts a great influence [11].

Faced with the complexity involved with human behav-
ior, studies carried out in the format of focus groups are 
crucial [11, 20•]. Focus groups are qualitative analyses that 

involve exploratory tools and may involve other methods, 
as in the case of this study, which used a practical evalua-
tion. Analyses using the format of focus groups began in 
the field of social sciences but have become widely used 
in marketing, as it is extremely useful to understand how 
people consider an experience, an idea, or an event. Some 
basic aspects need to be considered when employing focus 
groups, such as the sample size, which needs to be rela-
tively small so that all participants can adequately interact 
and have their opinions noted. It is also essential that there 
are predetermined topics to be addressed by the study coor-
dinators during the discussion with the entire group so that 
there is no loss of focus [21, 22].

By asking whether this experience could change their 
clinical routine in relation to the materials they choose 
or their selection process, it was determined that the vast 
majority would not change their daily choice of composite. 
However, it is important to emphasize the extent of the 
surprise displayed by the participants when the results were 
revealed to them. This suggests that dentists often make 
choices of material or technique that appear to run counter 
to their own common sense.

The second topic addressed if scientific data could 
change their opinion about a less popular or recently 
launched material. The participants agreed that scientific 
data is important, but at the same time, the data usually 
presented by academic sources are limited and that in the 
end they tend to consider the opinion of more experienced 
colleagues as being more influential and clinically relevant, 
a behavior commonly described in the literature related 
to the adoption of new technologies [11, 23••]. Interest-
ingly, this outcome contradicts the results gathered in stage 
1—where the agreement with item “data from literature” 
is much higher than with “peer review”—and reinforces 
how far the implicit attitude can completely differ from the 
explicit one, as already discussed with the findings from 
stage 1.

Finally, the group discussed choosing a material being sold 
at reduced cost, and there was consensus that the social class of 
the patients in the practice could impact this decision, but only 
provided that the material maintained a minimum standard of 
quality. At this point, one participant reported being concerned 
that less expensive products were rarely based on scientific liter-
ature and therefore wondered what information sources could be 
consulted to verify that a minimum quality standard was being 
met. The group ultimately agreed that the search for information 
was fundamental but that the final result of the work depended 
on the operator.

It is important to fundamentally note that the level of dis-
cussion with the present focus group was extremely high and 
consistent with the clinicians who were taking a strictu senso 
superior course, in which critical thinking is stimulated.
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Conclusion

Both the degree of satisfaction and the selection of the 
preferred material were dependent on the condition of the 
evaluation. Implicit attitudes may differ from explicit ones as 
external factors affect materials’ evaluation and preferences.
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