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ABSTRACT  

This study aimed to assess patient satisfaction in relation to color choice for all-ceramic full-arch dental 

restorations. Additionally, the study aimed to compare satisfaction levels between colors selected by clinicians 

and those chosen by patients. A survey was conducted, supported by photo-graphic documentation taken before 

treatment, during the mock-up phase, and after the final res-torations were fixed. The study included 60 

individuals who had undergone full-arch aesthetic treatments. The results revealed no statistically significant 

difference in patient satisfaction with the final restoration color based on whether it was chosen by the clinician 

or the patient. Notably, a higher level of patient satisfaction (90%) was observed when the clinician was 

responsible for color selection. Amidst the present societal influences, clinicians find themselves with a crucial 

responsibility of assisting patients in making suitable color choices throughout the diverse stages of the 

rehabilitation process.  
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INTRODUCTION 

The teeth's color significantly influences 

the appeal and aesthetics of a smile. Factors 

such as the dimensions of the teeth, their 

visibility, and the position of the upper lip are 

among the parameters that contribute to 

evaluating the level of satisfaction with the 

smile's appearance [1]. The attractiveness of a 

face is significantly influenced by dental 

appearance, highlighting its pivotal role in 

shaping human social interactions [2].      Due 

to the influence of social media today [3], 

patients now desire teeth that are as white as 

possible, making color a pivotal element in 

the perception of a smile [4], [5]. Many 

patients experience a decrease in perceived 

dissatisfaction with tooth color as 

discoloration becomes apparent [6]. As the 

extent of discoloration intensifies, individuals 

often encounter a reduction in their self-

satisfaction regarding the aesthetics of their 

dental shade [7]. Regarding social 

perceptions, negative beliefs about people's 

smiles are linked to dental decay and 

inadequate oral hygiene [8]. Their appearance 

is influenced by untreated dental caries, non-

aesthetic or discolored anterior teeth 

restorations, and the absence of teeth [9], 

[10]. Conversely, a greater number of missing 

teeth were associated with reduced 

satisfaction levels in both dental appearance 

and daily life [11]. Enhancements in the 

quality of life for patients can be observed 

following their engagement in aesthetic 

treatments [12]. Patient satisfaction in terms 

of the aesthetic aspect is not influenced by the 

number of restorations performed [13]. All-

ceramic systems can lead to increased 

satisfaction with the treatment plan when they 

are chosen appropriately. This decision relies 

on the clinician's competence and expertise, 

thus, an improvement of the aesthetic aspect 

must be carried out taking into account the 

appropriate choice of ceramic masses when 

making a treatment plan [14].   Some cultural 

influences can play an important role in 

dissatisfaction with the color of the teeth, 

especially taking into account the fact that in 

some situations it has been observed that a 

higher percentage of women express 

dissatisfaction than males [15]–[17].  Certain 

researchers have directed their attention 

towards patient contentment following 

aesthetic treatments, examining esthetic, 

functionality, and biological aspects [18]. 

However, it is noteworthy that color did not 

emerge as a prominent determinant of their 

satisfaction. The color of teeth is impacted by 

the adjacent soft tissues as well. In this 

context, various periodontal and aesthetic 

interventions can be employed, considering 

the significance of the color, and placement 

of the lips, teeth, and gingival tissues in 

shaping the overall smile appearance. The 

presence of dark spaces near the teeth, 

referred to as black triangles, can affect their 

aesthetics, regardless of whether the color is 

deemed acceptable by both the medical 

professional and the patient [19].   It is widely 

agreed upon that the color of one's teeth is a 

critical factor in determining the level of 

satisfaction individuals have with their dental 

appearance. In the present day, tooth 

bleaching has surfaced as the most desired 

treatment among patients [20]. However, it's 

noteworthy that tooth bleaching's impact can 

be moderate when conducted at home, in 

contrast to treatments done within dental 

offices [21]. This study aims to assess the 

level of patient satisfaction regarding color 

selection in all-ceramic full-arch dental 

restorations. It endeavors to determine 

whether satisfaction levels differ when the 

color is chosen by the clinician compared to 
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when patients independently make the 

selection.       

 

MATERIAL AND METHODS 

This study was conducted in accordance 

with ethical standards and was approved by 

the Ethics Committee of the “Victor Babeș” 

University of Medicine and Pharmacy from 

Timisoara, Romania Nr. 74/12.12.2022. All 

participants provided their informed consent 

prior to their involvement in the study. This 

research aimed to investigate the color 

satisfaction levels of patients who received 

prosthetic full arch restorations, comparing 

two groups: the Clinician Group, where the 

clinician selected the restoration color, and 

the Patients Group, where patients chose the 

restoration color. The study employed a 

quantitative approach with a sample size of 

60 participants who were divided into two 

groups. The participants in this study 

consisted of patients who had undergone 

prosthetic full arch restorations at the Private 

Dental Praxis Dental Concept by Dr. Mihali. 

The study's cohort comprised individuals who 

had undergone treatments since the inception 

of the research or attended routine annual 

examinations. These patients participated in 

the survey, irrespective of whether the 

restorative procedures had been performed at 

that present moment, several months, or years 

earlier. Both the Clinician Group and the 

Patients Group consisted of an equal number 

of 30 patients each, with careful consider-

ation to avoid any disparities. All participants 

were adults aged 18 years and above.     

Following the completion of their 

restorations, participants in both groups were 

asked to evaluate their satisfaction with the 

restoration color. They were provided with a 

structured questionnaire that included two 

response options: "Liked" and "Disliked," 

supported by visual documentation. This 

documentation included images taken before 

the treatment (a), during the mock-up phase 

(b), and after the final restorations were fixed 

(c), as presented in the figures (Figure 1, 

Figure 2, Figure 3, Figure 4). Participants 

marked their responses based on their 

satisfaction with the color outcome. The 

collected data were subjected to statistical 

analysis using Medcalc Software Statistics. A 

t-test was conducted to compare the 

satisfaction levels between the Clinician 

Group and the Patients Group. The selection 

of color was undertaken by the patients prior 

to mock-up application within the oral cavity. 

This choice was influenced either through 

clinician and team involvement, or the 

patients independently exercised their 

preference, resulting in the categorization of 

the two distinct groups. A notable challenge 

encountered by both clinicians and patients 

was referring to the color options available 

within the range of the mock-up resin 

material (Protemp 4, 3M ESPE, Seefeld, 

Germany). Particularly in the context of 

bleach restora-tions, the Protemp resin 

material (Protemp 4, 3M ESPE, Seefeld, 

Germany) displayed a standardized color 

profile. This constraint poses an impediment 

to achieving an optimal overview in terms of 

color with the desired restoration outcome, 

impacting both patient and clinician 

perspectives.
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Figure 1. The documentation included in 

the questionnaire for patient 1: (a) before 

the treatment, (b) during the mock-up 

phase, (c) and after the final restorations 

were fixed. 

 

Figure 2. The documentation included in 

the questionnaire for patient 3: (a) before 

the treatment, (b) during the mock-up 

phase, (c) and after the final restorations 

were fixed. 

 

 

 

 

Figure 3. The documentation included in 

the questionnaire for patient 2: (a) before 

the treatment, (b) during the mock-up 

phase, (c) and after the final restorations 

were fixed. 

 

Figure 4. In a situation with localized 

microdontia (a), the mock-up possessed 

sufficient thickness (exceeding 0.5 mm) (b) 

where the transition from the mock-up to 

the final restorations (c) demonstrates an 

enhanced improvement. 
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Figure 5. A scenario arises when the 

restoration thickness is minimized, allowing 

the color and shape of the natural teeth to 

become visible through the mock-up. 

However, this mock-up does not provide an 

optimal representation of the final 

restoration color. 

 

 

Figure 6. The statistical analysis was 

conducted using a t-test in Medcalc 

Software Statistic : (a) Values on sample 

size, lowest value, highest value, arithmetic 

mean, median, variance, standard 

deviation, and the standard error of the 

mean; (b) Values on the one sample t-test.  

 

 

   

RESULTS AND DISCUSSIONS 

 

The current study aimed to evaluate 

patient satisfaction levels with prosthetic full 

arch restorations, focusing on the color choice 

process (clinician-chosen vs. patient-chosen). 

The obtained results are presented as 

percentages for each group.    Among the 

participants in the clinician-chosen color 

group, the results obtained were: Liked: 90% 

(27 out of 30 participants) and Disliked: 10% 

(3 out of 30 participants). For the participants 

in the patient-chosen color group, the results 

obtained were: Liked: 80% (24 out of 30 

participants) and Disliked: 20% (6 out of 30 

participants). The statistical analysis was 

conducted using a t-test in Medcalc Software 

Statistics. The calculated p-value was 0.2048. 

The findings showed that participants in the 

clinician-chosen color group reported a 

higher satisfaction rate (90%) compared to 

those in the patient-chosen color group 

(80%). This implies that individuals whose 

restoration color was chosen by the clinician 

tend to be more satisfied with the final 

restorations.    The obtained p-value of 0.2048 

(Figure 6) exceeds the common significance 

level of 0.05. This implies that the observed 

differences between the two groups are not 

statis-tically significant. The lack of statistical 

significance, indicated by a p-value above 

0.05, suggests that the differences in 

satisfaction levels between the two groups 

might be at-tributed to random chance rather 
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than a true distinction. However, it is crucial 

to consider the clinical relevance of this 

difference.     

When clinicians make choices about 

restoration color, they adhere to meticulously 

defined parameters. These criteria encompass 

facial aesthetics, the Fitzpatrick scale [22], 

tooth characteristics, ceramic material 

selection, the expertise involved in mock-up 

crea-tion, and the imperative of patient 

education, particularly in cases involving 

transitions from darker to lighter shades.  

Individuals differ in their perceptions and 

views towards dental appearance, particularly 

in relation to the aesthetics of their own teeth, 

with gender and education exerting an 

influence on these perspectives [23]. Among 

these factors, age represents one of the most 

controversial variables as it engenders 

contrasting viewpoints. Certain researchers 

assert the significance of dental aesthetics 

primarily among younger individuals [24], 

while other authors contend that older age 

groups exhibit a higher interest in the 

appearance and color of their teeth compared 

to their younger counterparts [10], [25]. In the 

context of previous research, other authors 

pointed out that satisfaction with tooth color 

does not demonstrate any discernible 

correlation with the age of the individuals 

[26]. That is why in our study, we opted not 

to incorporate these criteria given their 

inherent variability. Among the 60 cases 

included in our study, we specifically opted to 

focus on patients who had undergone all-

ceramic full arch restorations. We 

deliberately excluded resto-rations targeting 

specific dental areas or individual teeth. This 

approach was taken to reduce potential errors 

arising from such localized treatments, which 

could also be in-fluenced by the inherent 

limitations of shade guides. The constraints 

posed by shade guides encompass factors that 

undermine the effectiveness of shade-

matching protocols in dentistry, ultimately 

leading to discontent among clinicians, 

technicians, and patients. These limitations 

relate to issues of control, such as 

inconsistencies in color between shade tabs 

and porcelain batches originating from the 

same manufacturer. Another concern involves 

the material divergence between the shade 

guide and the restoration, including instances 

where the thickness of the shade guides 

deviates from the standard of an av-erage 

porcelain veneer [27]. For this reason, we 

have chosen a study model that can avoid 

these errors.  While the mock-up undoubtedly 

aids in achieving predictable and highly satis-

factory outcomes from specific perspectives 

[28], a major inconvenience that appeared 

was the limitation of colors offered by the 

mock-up resin material (Protemp 4, 3M 

ESPE, Seefeld, Germany). At the level of 

bleach restorations, it has a standard color 

when we talk about Protemp (Protemp 4, 3M 

ESPE, Seefeld, Germany). This prevents a 

closer approach to restoration for both the 

patient and the doctor. Even if the mock-up 

allows countless advantages in visualization, 

patient communication, treatment planning, 

aesthetic as-sessment, functional analysis, and 

predictability [29], it cannot properly 

reproduce certain colors. Regarding the 

spectrum of shades found in bleaching 

variants (1, 2, 3, and 4), 4 shades of color can 

be selected to perform all-ceramic prosthetic 

restorations, but when it comes to mock-up, 

Protemp resin material (Protemp 4, 3M 

ESPE, Seefeld, Germany), it has only one 

standard color. This standard color 

determines a poor assessment of patients and 

clinicians on the color of the final 

restorations. In addition, there are patients 

who want associations between colors and the 

technician realizes them individually, which 

in turn cannot be reproduced by the mock-up. 

From our point of view, most of the 
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dissatisfaction occurs here because the 

anticipation is insufficient. The involvement 

of this aspect in patient satisfaction is of 

major importance today. In the present era, 

the impact of social media [3] has led to a 

widespread perception that individuals with 

whiter teeth appear younger, regardless of 

their age, sex, or gender [30], [32]. This 

phenomenon can also account for the 

significant upsurge in patient requests for 

teeth whitening treatments within private 

dental practices [31]. Furthermore, the impact 

of tooth color extends along with favorable 

attributions to personality traits like social 

adeptness, attractiveness, cognitive prowess, 

and contentment in relationships [33].   Even 

a simple at-home teeth whitening procedure 

utilizing a 10% carbamide peroxide solution 

can yield positive outcomes for patients, 

influencing their quality of life related to oral 

health, as this procedure demonstrates notable 

psychometric attributes [34]. It appears that 

whitened teeth appearance is preferred to 

natural ones [30]. This means that if we get to 

the color palette, at the exact area that is now 

increasing in interest (bleach), we can notice 

a certain disadvantage in the future because in 

this range color cannot be anticipated as well 

as it should be within the mock-up limitation.   

We believe that the individuals seeking teeth 

whitening treatments today will likely 

become the future patients desiring prosthetic 

restorations as white as possible. These could 

have a major impact on the satisfaction of 

patients and clinicians after performing a 

treatment according to future standards.   

Another factor that can potentially impact 

patient satisfaction is influenced by the pros 

and cons associated with each type of ceramic 

material in terms of its color properties. 

Starting with feldspathic ceramic restorations, 

which are renowned for their exceptional 

aesthetics [14], [35]–[39], they present a 

challenge in terms of predictability. This is 

because these restorations are quite thin, 

making it difficult to provide patients with a 

precise visual representation of the color 

outcome during the mock-up phase. The 

dental hard tissue remaining after 

preparations cannot be covered effectively 

with a resin material (Protemp 4, 3M ESPE, 

Seefeld, Germany).  The same situation is 

found in the minimally invasive [40]–[42] or 

no prep [43]–[44] concepts when the 

thickness of the restoration is reduced and 

minimal. In such instances, in the vast 

majority of scenarios, the color and form of 

the natural teeth become apparent, with the 

mock-up falling short of offering an optimal 

representation of the final situation as can be 

seen in Figure 5. As a result, clinicians are 

unable to replicate the precise color of the 

final restorations within their professional 

practices. On the other hand, when 

considering ceramics such as lithium 

disilicate restorations [44]–[47] or zirconium 

oxide [48]–[51], which offer high aesthetics 

although, with some trade-offs in terms of 

opacity [52], they can compensate for color-

related issues during the mock-up phase due 

to their increased restoration thickness 

compared to feldspathic ceramics. Various 

instances arise where the mock-up possesses 

sufficient thickness (exceeding 0.5 mm), as is 

the case with localized microdontia. In such 

scenarios, the transfer of color to the final 

restorations proves a notable improvement, 

particularly when the natural tooth color is 

maintained, as exemplified in Figure 4.  By 

means of the mock-up, we can explain much 

better to the patient what a change in color 

towards a lighter one denotes from the point 

of view of the dental hard tissue. This is 

directly proportional to the invasiveness of 

dental preparations. This scenario is fre-

quently encountered when the patient 

expresses a preference for lighter-toned 

dental restorations. In these instances, the 
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clinician is required to remove about 0.2 mm 

to 0.3 mm of dental hard tissue for each shade 

modification requested by the patient [53]. 

When patients express a preference for 

extremely light shades such as Bleach 1, we 

can effec-tively guide them toward less 

invasive and more aesthetically pleasing 

options in terms of color using the mock-up. 

Opting for a shade like Bleach 1, in our 

assessment, lacks the nuanced and varied 

characteristics present from the cervical area 

to the incisal or occlusal edge. Such a choice 

lacks the capacity to match the individualized 

variations observed in colors that can be 

tailored according to the distinct 

morphological attributes of natural teeth's 

coloration.   The patients' decision was much 

easier and more reliable in choosing the color 

when they were guided toward the final result 

through the mockup and the involvement of 

the clinician and the team during the 

treatment. The cooperative approach proved 

more effective than when patients 

independently selected their own shades 

because they often changed their minds about 

it to external influences such as relatives and 

spouses.    This study offers limitations in 

terms of ceramic materials and the number of 

par-ticipants involved. To gain a deeper 

understanding of each type of ceramic 

material and its implications on color, further 

research is needed.        

CONCLUSIONS 

1. The findings from this comparative study 

indicate that there is no statistically sig-

nificant difference in patient satisfaction 

with the final restoration, whether the 

color choice is made by the clinician or the 

patients themselves.  

2. However, it is worth noting that a higher 

level of patient satisfaction, 90%, was 

observed when the clinician was 

responsible for selecting the color, as 

opposed to situations where patients made 

independent choices, resulting in an 80% 

satisfaction rate.  

3. The new trends regarding patients' 

requests for whiter teeth or restorations 

leave their mark on their satisfaction and 

social interactions.  

4. The mock-up continues to hold a crucial 

role in enhancing the dependability of 

restoration color selection, despite also 

revealing certain drawbacks for non- and 

minimally invasive restorations.  

5. In nowadays circumstances clinicians must 

take on the responsibility of guiding 

patients in making well-suited color 

choices throughout the various stages of 

the rehabilitation process.      
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