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ABSTRACT

Because in tooth restoration dentists have facet thie problem of shade selection and its matchitg natural
tooth and also because of the important role ofecrshade selection in successful treatment, thipgse of this
study is to investigate the necessity for presgritie science of determining the tooth shade courgelucational
curriculum in dentistry faculties based on the esaion of the amount of knowledge and performarfcgeneral
dentists. Data in this study are descriptive, atieh} and they were collected through random questaires
distribution among 84 dentists (56 male, 28 femadg)rivate clinics of Ahvaz. The questionnaire sisted of two
parts of demographic information and basic prinepl of shade selection. Data were analyzed by
SPSS21software.In this study 52 dentists (61.9fé)enf dental restorative-esthetic services and thiess to their
clients. Only 40.6% of them consulted others alloaitselection of shade. 57% of dentists used theaidight of
day for the choice of shade. 15% of dentists prefeto select shade in an environment with graylsyalabinets
and levels and only 10% of them used devices ssitheaspectrophotometer and colorimeter. 24 densiatd that
about 30% of their patients are not satisfied witie shade chosen for the restoration of their teatttording to
the study findings as well as dentists’ tendencyaiticipate in retraining courses in this area,istrecommended
that the science of determining the tooth shaderssoe included in the educational curriculum ohegel
dentistry.
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INTRODUCTION

Because of a series of attractions, dentistry ésnitain choice of volunteers for entrance to unite@nd higher
education institutions [1-3]. Even studies havevahthat because after the graduation dental stadémnot have
job concerns, they are in better mental conditign [

Art and science are interwoven in dentistry. lidisal that the restored tooth be similar to thairgttooth in terms
of location, shape and shade whilst being replareestored [5]. The shade match between resteratipstance
and natural tooth is one of the main objectivesesforative and cosmetic dentistry. The patientsthair associates
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can easily recognize the difference if there ispnoper shade match, and, hence, they get unsdtisiith shade
choice. To select an appropriate shade, the demtispares the shades available in the StandardeShaidle with
the shade of the natural teeth and selects th¢habéooks more like the natural shade of patietgtsth [6]. Devices
like shadeimeter and spectrophotometer have beetided for dentists to help them select the shddeath [7, 8];
however, visual shade selection is more common gstodentist due to the high costs and problemshef t
aforementioned devices [6]. Therefore, dentistsukh&now different techniques and principles ofuék shade
selection approach to be able to select a propadeshin visual approach, dentists can enhance tegitistry
performance by understanding the variables thact&hade perception such as the source of lighsurrounding
environment and features as well as the persoai wf the patients [9].Light is an important factn matching
and selecting a proper shade in dentistry offige\[#hen light hits an object, the proportion of thsible spectrum
of light, that is not absorbed by the object, eted to the eyes and brain respectively, wheie processed, and
allows shade perception. Staring at the teeth foremhan 5 seconds confuses the shade perceptt@ude it
catches the eyes with red and yellow shades [@G}rder to avoid eyestrain during shade selectlmdentists can
occasionally focus their look on the surfaces wght blue or neutral gray shades and continue gfede selection
process [5]. Metamerism refers to the fact thaectsj reflect different shades under different spétghts; it can
influence the process of tooth shade selection [P]&The best source of light for shade select®thie natural
daylight or the light source that has undergonelsitarrection and has about 5500K shade temperatgra shade
rendering index of 90 or higher [6].The fluorescéarnps, which have nor undergone shade correcliave a
spectrum of red light which leads to wrong shadecsien [8].Walls and cabinets should be smooth hright
enough to keep brightness without the dazzlingeotitbn of light; therefore, the recommended shauteoffice
rooms, cabinets and patients’ aprons is neutrgl graight blue [13]. It has been reported that deatists who have
impaired shade vision are more mistaken in thege®of shade selection and shade matching [14 RESearch
has shown that women are generally more capabiertiem in the process of shade selection and shatighimg
[16, 17]. This may contribute to the fact that spectrum of shades observed by men are fewer tbamew [4]. It
has been suggested that dentists consult somedne jmocess of shade selection [18-20].

Having accurate knowledge of the aforementionedciples is important in visual shade selection epph to
enable repeatable and proper shade selection. iReskas shown that most of dentistry communities ot
familiar with this protocol [21 — 24]. The procest shade selection amongst Iranian dentists ancexitent of
patients’ satisfaction with the selected shadedntidts have not yet been evaluated to the prelseat

The aim of the reform in dental education is tragndentists who can provide comprehensive oralttheare for

patients, have strong foundation in research, li@@ecessary skills to manage the clinical praafcdentistry and
have essential skills for interpersonal communicatand teamwork. Another benefits of these charayes
institutionalizing the social responsibility andteual skills in dental graduates, providing a deepnderstanding of
the relationship between medicine and dentistgndferring educations based on the community naed<ritical

scientific thought skills, creation of lifelong eeéng thought and finally, evidence-based clinipedctice in dental
students[25].In a restorative treatment or prosshéfsall of the necessary esthetic elements Hemen met but the
shade selection be wrong, treatment will fail. Nmmapliance of reconstructed tooth shade with oteeth can

cause economic problems including substitutionttneat with dentist costs, as well as patient dis&attion and

even can cause honor adverse consequences to ritist[#6]. The purpose of this study is to inveati the

necessity for presenting the science of determittiegshade of teeth course in educational curnoulu dentistry

faculties based on the evaluation of the amoukhofvledge and performance of general dentists.

MATERIALSAND METHODS

The present research is a descriptive-analyticysagproved by the Ethics Committee of Ahvaz Jurefisin
University of Medical Sciences under the numibeAjums.REC.1394.43ko this end, 84 dentists, who worked in
private dentistry offices in Ahvaz in September 20participated in this study as research populatidata
collection was based on random stratified sampfimgthod (according to the aggregate of dentistrycedf in
different parts of Ahvaz) using a questionnairee Tquestionnaire consisted of two sections; the fextion
required information about the dentists’ sex, @ay@erience and the most type of treatment theyexdféo patients.
The second section presented questions about #uke stelection techniques, light source, workingdd@ns and
environment, and the extent of patients’ satisfactivith the shade matching between the restoratiaterial and
the natural teeth. The validity of the questionmaivas verified by three assistant professors ofsttt@ol of
dentistry in Ahvaz Jundishapur University of Medi&ziences(AJUMS).The reliability of questionnaiw@as not
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assessed with respect to the type of questionsheirdrelated options (according to the statistaaisultants of the
project). In addition to the questionnaire, thetits were asked to read the plates of Ishihar&lbbm sequence to
test their shade blindness. The test consists ofhEleed plates with numbers. The booklet was glatehe

distance of 75 cm from the dentist; and the dentigtre asked to read the shadeed numbers on ties.pldeir

correct or incorrect responses were recorded etaeélanswer sheets. Each page took 3 secondsreatte The
dentists which could read the numbers of 9 platenare correctly had natural shade vision. On tharary, if they

could read less than 9 plates, they were considerédve impaired shade vision. The test was deparately in

the environmental conditions of each dentist's ceffiAfter data collection, data were analyzed uSiR$3,and

Chi-square test at 0.05 significance level. Furttare, frequency distribution table was used to dlesaata.

RESULTS

Out of 84 participants, 56 dentists (%66.7) werdesavith a mean age of 34.515.7 years and 28 der{#s33.3)
were females with a mean age of 40.5+6.4 yearsreTthwas a significant difference between the meam afg
women and men (P-value: 0.002). All the particisamere general dentists. Furthermore, 28 dent$83(3) had
less than 5 years of treatment experience whileeb@ists (%61.9) had more than 5 years of expegi€hable 1).

Table 1: Frequency Distribution of Dentists based on years of dentistry experience

Years | Number of Dentists  Percentage
<5 28 333

5-10 52 61.9

10-15 4 4.8

Total 84 100.(

Table 2: The Frequency of Responsesto Some Questions and the Statistical Differ ence between Males and Females

Options Number | Femalt | Percentage P-valug
Male
What kind of light do you use in process of todtade selection?
Natural daylight 48 20 57.1 0.019
28
The light of dentistry unit 20 8 23.8
12
Natural daylight and the light of dentistry unit 12 0 14.3
12
Fluorescent light 0 0 0
0
Fluorescent light and natural daylight 4 0 4.8
4
How accurate are you to select shad of restorative teett
I look at the tooth less than 5 seconds and trydinst tooth shade selection. 16 8 19 0.004
8
I look at the tooth about 30 seconds and seledidseshade amongst several choices 1p D 14.28
12
I look at the tooth less than 5 seconds and stiledtest shade amongst several choices 56 0 66.66
36
I look at the tooth for some minutes and selecbést shade amongst several choices a D 0
0
How much are your patients satisfied with your cielé shade?
More than %90 36 12 42.9 0.000
24
%70 to %90 24 0 28.6
24
%50 to %70 24 16 28.6
8
Less than %50 0 0 0
0

52 dentists (%61.9) had managed to provide thacgsnin dental restorative treatments and prosth&xily %57

of dentists chose natural daylight during the pssagf tooth shade selection. Almost %70 (female) %50 (male)

of dentists considered natural daylight in shadectien. There was a statistically significant diffnce between
men and women in this regard (P=0.019).
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Moreover, %47.6 of dentists consulted other indigid during shade selection. There was a staligtgignificant
positive relationship between the experience otigtsnand opinion of others during tooth shadecsiele. Dentists
with more than 5 years of experience used the opiof others more than inexperienced dentistsdifference
between them was significant (P=0.001).

Only %15 of dentist preferred tooth shade selectiothe working environment with gray walls, cegirand
surfaces while %10 of them used devices like spphtitometer or colorimeter for shade selectiontehms of
accuracy of shade selection, only %19 of dentisisteéd and verified their first shade selectiorraftaring at the
tooth for 5 seconds. There was a significant diffiee between the responses of men and women (F30.01
Besides, 24 dentists claimed that almost %30 df fragients were not satisfied with the selectealdghfor restoring
their teeth. Of these, %57 (16 /28) and %14 (8 Y Wwére respectively females and males, which showed
significant difference (P=0.000). The number anct@etage of responses to each question were peelsient ables
2,3 and 4.

Table 3: The Frequency of Responsesto Some Questions based on Experience

Options Number Experience Percentagsg P-value
Female
Male
Do you consult others (Like assistant and secretarhe process of tooth shade selection
Always or Often (more than %70) 40 12 47.6 0.001
28
Sometimes (about %50) 24 4 28.6
20
Never 20 12 23.8
8
How much are your patients satisfied with your ctelé shade?
More than %90 36 4 42.85 0.000
32
%70 to %90 24 12 28.57
12
%50 to %70 24 12 28.57
12
Less than %50 0 0 0
0
DISCUSSION

The present study intended to investigate the padoce of dentists in tooth shade selection. Thalte showed
that providing treatment services in restorativd aasmetic dentistry is amongst the treatment ifchvbentist are
more experienced. The tendency of dentist to ptéfse treatments is admissible due to the inecrgamands of
patients for cosmetic dentistry treatments [27luenced by media advertisement [including photbsedebrities,

magazines, cinema, TV],through which they can @aone income. If dentists do not receive necessaigihgs in

cosmetic dentistry or do not consider the pre-ratpiistages of such treatments, including exantnagatient’s
need analysis and expectation form treatment, xbene of lawsuit against them increases. One ofcdses which
increases the complaints against dentists is tble ¢d proper tooth shade selection [28]. Thereforeseems
necessary that all dentists have a complete urahelisty of the visual shade selection approach ntistey to be

able to provide patients with satisfactory treattaen

Based on the percentage of participants’ respamsgaestions about the type of light source, emvitent shade,
and accuracy in shade selection, it was revealadnttost dentists do not observe at least one ofith&l shade
selection conditions. Sabouri et al. [29] foundtthane of the dentists use appropriate light fadghselection in
Shiraz, Iran. Habib et al. [30] reported that mtran %50 of dentists does not pay attention toptiteents’ outfit

shade and makeup whilst selecting the tooth shtideugh these factors can influence the shade ehdicthis

regard, the results of all the three studies ardine with each other. It seems that taking thistda into

consideration can reduce the increasing statifttomplaints against dentists [31] on the partatignts.

On the other hand, Barana [21] and Haddad [17]ddbat the complexity of shade selection process ke extent
that even work experience cannot help the prockessamle matching and discrimination. The resultthisf study is
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consistent with the findings of Sabouri et al.[29]that the percentage of patients who were satsfuith the
selected shade by experienced dentists is higherittexperienced dentists. The variation betweffardnt studies
is because of the differences in the methodologlyrasearch population. It should be noted thatpraieg to the
present study, the experienced dentists consuheit tssistants for shade selection more than aréxquced
dentists; hence, they had a better shade choicerefidre, it has been recommended that dentistsultotteir
assistants during shade selection due to the cenadite effects of eyestrain, shade vision defigierand
environmental shades on the process of tooth shaléetion [4 & 26]. However, only about the half§@% of
participant dentists always tried to consult thegsistants in this regard. Although consulting veisistants about
the shade selection take a little more time faattreent, it, ultimately, leads to patients’ satisifac with the selected
shade and reduces the need to replace or coreetdtoration for the benefit of dentists.

It was also found that the number of female dentgho paid attention to their patient’s satisfactisith the
selected shade was noticeably higher than malesd@&s the accuracy of female dentists in shadectah was
higher than male dentists based on their respandgdw accurate are you to select the shade dbratve teeth?”
The results contradict with the findings of Esastady in Nigeria [8]. The difference may be duetlte age
difference of research population between thesestwdies. The mean age of women was higher thdntbetmean
age of men in the present study, and the mean faglé marticipants in Esan’s study. The mean adfedince was
significant with regard to the point that age irase can affect shade perception [28].

The source of light can influence the process afdehselection [32]. The best source of light isuratdaylight

because its spectrum is closer to white light. Hmweconsidering the fact that the quality of lightdifferent

during different times of the day, locations, se&sand climate conditions, some studies have ejeitie positive
effect of natural daylight on shade selection;aast they have recommended the use of shade autreatirces of
light [15, 33, 34, 35,36]. Nonetheless, more tha#0%f dentists used different sources of lighthie process of
shade selection, in the present study, which mayhgeprocess into troubles and, hence, requiresideration.

The schools of dentistry do not teach the sciefichade. Dentistry students spend only %4.8 of theiication to
learn cosmetic dentistry; thus, it is not clear hawch of this amount is related to tooth shadectelein dentistry
[31]. Most dentists, participated in the presentgt confirmed the lack of sufficient trainingsthis field and they
all would like to participate in retraining coursas tooth shade selection in dentistry. This itirie with Ongul et
al, Clary et al, Dubois et al, Ristic et al anddsts[38-41].

CONCLUSION

Medical science curriculum has the highest effertass when its basis is the health needs of thencmiity. Thus,

university will contribute in tests of productivjtgfficiency and effectiveness of different waystdve problems of
community health. Based on this belief and to enbattie capabilities of dental students in undeditenthe

problems associated with oral health of community skills to solve these problems and as a resoitereatisfied
patients, it is necessary that the science of ohééng the shade of teeth course be included inetthgcational
curriculum of general dentistry. Moreover, the filgumembers who are providers of this course musteha
complete understanding of the purposes, varioudihgs and expected skills for students after cotigieof this

course.

Because the proper, continuous and constant tgpioindentists about the science of shade and thenemeof
selection and match of teeth shade between restratterial and natural teeth can increase thétywd esthetic
services in dentistry and as a result causes nwaiisfaction of patients and also because dentigtseager to
participate in retraining courses in this areajsitsuggested that policy makers in educationaljtagnand
therapeutic scope pay more attention to this point.
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