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SHORT COMMUNICATION

Estimating costs for shade matching and shade corrections of fixed
partial dentures for dental technicians in Germany: A pilot investigation
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Abstract
Aims.To evaluate the additional operating expenses caused by shade matching by dental technicians in the dental practice and
by color changes of fixed partial dentures. Methods. A questionnaire was handed out to visitors of the 2010 ADT dental
technician congress in Germany. Thirty-one completed questionnaires were evaluated. Results. Mean costs caused by shade
matching and shade correction per month were 1269$ (SD = 1278$; n = 25) and per unit of FPD 9.32$ (SD = 8.89$).
Conclusions. An improvement of shade matching, shade communication and reproduction should be made in order to
minimize the considerable economic damage for dental laboratories.
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Introduction

The accurate shade of a restoration has become an
important aspect of new fixed partial dentures for the
patient [1].
The clinical shade matching and the shade com-

munication from the patient in the laboratory and
finally the shade reproduction with ceramics are chal-
lenging working steps. Visual assessment of color may
depend on many influencing variables like external
light conditions, metamerism, age, sex, fatigue of the
eye, experience and, potentially, color blindness [2]
and is, therefore, error-prone. Improvements were
developed in the last decades, including electronic
shade matching and systematic shade guides [3].
Often, the dental technician is asked to perform the

shade matching in the rooms of the dental practice.
However, these costs are frequently covered neither
by the general state health insurance nor by the patient
her/himself. Moreover, if shade corrections were nec-
essary after finishing a fixed partial denture (FPD),
the laboratory shade revision is also not remunerated.
The additional time required and effort goes, there-
fore, on laboratories expenses.

The aim of this pilot study was to calculate the costs
and economic loss for the dental laboratories due to
shade matching and single crowns or FDP’s shade
corrections.

Materials and methods

An elaborated pseudonymized questionnaire was
given to all visitors of the annual meeting of the dental
technician congress in Germany, the Working Society
for Dental Technologies. In a short briefing, only the
owners of independent dental laboratories were asked
to complete the questionnaires. Thirty-one question-
naires were filled out and returned from the ~ 250
laboratory owners who attended the meeting (esti-
mated by the meeting committee). The participants
were asked about the mean costs for shade matching
per month, who of the laboratory personnel usually
performs the shade matching, how often it was nec-
essary to perform minor, moderate or extensive
shade corrections and what costs this would generate.
Finally, the total number of fabricated units of FPD
per month had to be estimated. As the survey took
place in Germany, the German currency, the Euro
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was use in the survey. For a wide-area communication
and understanding the Euro currency was converted
into US-Dollar. The exchange rate Euro-dollar of
the German national central bank on the congress
day, 1Eur = 1.19990 US-Dollar, was then used for
conversion.

Results

The laboratories fabricated in mean 172.3 FPD units
a month (SD = 201.1), from 17.5 to 1000 units.
In mean, shade was matched 12.6 times a month

(SD = 9.9; n = 30) in a dental practice which caused
mean costs of 637.90$ (SD = 722.78$; n = 26) per
laboratory and 4.83$ (SD = 5.71$) per unit of FPD.
In 48.4% of the laboratories shade matching was
performed by the laboratory owner (who had to be
a master of dental technique) and/or an employed
dental technician with the certificated master of dental
technique; in the other cases (51.6%) a dental tech-
nician, without a master certification, accomplished
the shade matching.
In median, 5.7% (range 0–23.3%; n = 31) of the

FPD units needed shade corrections (small 4%, mid-
dle 1.25%, extensive 0.2%). This caused absolute
mean costs of 574.39$ (SD = 656.80$; n = 29) per
month and costs of 4.06$ (SD = 5.61$) per unit.
The mean costs caused by shade matching and

shade correction per month were 1269.03$ (SD =
1278.43$; n = 25) and per unit of FPD 9.32$
(SD = 8.89$). The deviation of the addition of costs
of matching and correction is due to missing answers.

Discussion

The results showed that relevant uncovered costs exist
for the dental laboratories due to shade matching and
shade corrections for FPDs.
According to the German association of dental

technicians, there are 8091 dental laboratories in

Germany. Regarding the mean economic damage
of 1273.36$ per laboratory and month, this would
sum up to a total 123.61 million $ per year in
Germany. This deduction is, however, qualified by
only a small number of participating laboratory
owners. The mean number of fabricated units of
FPD ranged from 12.5–1000, indicating a wide
range of laboratories, with little to numerous labors.
However, in this new topic this pilot study is not
representative.
Besides the emerging additional costs the repeated

porcelain firings after more or less reworking on the
ceramics significantly affects the color of opaque
porcelain applied on different dental alloys [4] and
also the color stability of all ceramic systems [5].
All this claims for further improvements of the

shade taking procedure, the shade communication
between the dental practice and dental laboratories
and finally the shade reproduction process in order to
minimize the economic damage and optimize the
effectiveness of the restorative dentistry.
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