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Abstract

(1) Background: This pilot study investigated the influence of career stage on knowledge,
perceptions, and readiness to adopt lithium disilicate restorations among 132 dentists
from Eastern Europe. (2) Methods: Dentists completed a 24-item questionnaire covering
three domains: knowledge and training, clinical perceptions and advantages, and perceived
barriers and limitations. These clinicians were grouped into early-career (25-34 years),
mid-career (35-50 years), and late-career (>50 years) practitioners. Age-group differences
were assessed at both the domain and individual-item levels. (3) The knowledge and
training domain exhibited a significant age-dependent gradient (p < 0.001) with a very
large effect size (w? = 0.45, 95% CI [0.33, 0.55]). This pattern was found for most constituent
items (p < 0.001), with the proportion of agreement decreasing significantly with increasing
career stage. Translucency evaluation and education adequacy followed a different trend
(p < 0.001), with significantly lower agreement in late-career clinicians versus younger
groups but no significant differences between these strata. In contrast, composite scores
in the remaining domains were comparable across strata. Perceived cost-effectiveness,
however, varied significantly across age groups (p < 0.001), reaching its highest levels among
mid-career dentists and the lowest among late-career practitioners. Significant intergroup
differences were also observed for laboratory communication challenges (p < 0.001), with
significantly lower levels reported for later-career dentists. Conclusions: Our findings
suggest that career stage substantially influences self-reported familiarity and preparedness
regarding lithium disilicate restorations, whereas perceptions of their clinical advantages
and limitations remain largely consistent across generations of dentists.

Keywords: lithium disilicate; dental ceramics; restorative dentistry; dentists; dental education;
continuing; knowledge; attitudes; practice
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1. Introduction

With a unique interlocking microstructure of rod-like crystals suspended in a glassy
matrix, lithium disilicate (Li;Si;Os) provides an optimal balance between aesthetics, me-
chanical strength, and compatibility with digital workflows [1-3]. This high-performance
glass has therefore become a leading prosthetic material in contemporary dentistry. From
a mechanical point of view, it ranks well above feldspathic ceramics and below poly-
crystalline zirconia [4,5]. However, lithium disilicate exhibits favorable biomechanical
behavior and efficient force distribution, with very high clinical survival rates reported
for single-unit crowns up to ten years after placement [5-7]. It also provides appropriate
translucency for the aesthetic area without experiencing low strengths of conventional
feldspar ceramics [5-11]. In fact, its translucency is within the same range as that reported
for enamel and dentin at the same thickness [12,13]. In addition, this dental biomaterial
is well-suited for workflows involving Computer-Aided Design and Computer-Aided
Manufacturing (CAD/CAM). This feature has promoted its widespread use, allowing for
intraoral scanning, digital design, rapid milling, and controlled crystallization [13,14]. Over-
all, lithium disilicate can be recommended for adhesive partial restorations and single-tooth
crowns but lacks robust supporting evidence for short bridges [5,15].

In recent years, clinicians increasingly prefer ceramic restorations over conventional
metal-based restorations for single-unit crowns, with lithium disilicate holding a dominant
position among restorative material options [16]. Despite growing clinical evidence on these
materials, several key aspects remain underexplored. Most available studies on lithium
disilicate offer short-to-medium-term outcomes (3 to 5 years) [8-11]. Long-term clinical data
spanning more than a decade remain scarce, particularly in posterior load-bearing regions
subjected to high occlusal forces [4,6,7]. There is also limited information on its use in
pediatric and geriatric populations [4,17], as well as long-term tracking and comprehensive
cytotoxicity data [5,12,18]. Arguably, one of the most important unresolved issues is
how clinicians” age and career stage influence their perspectives on lithium disilicate
restorations. The existing literature supports that younger practitioners are more receptive
to technological innovations and digital workflows. In contrast, senior clinicians tend to
rely on accumulated clinical experience when evaluating new treatment approaches [19,20].
Despite these general trends, there is little information on intergenerational differences in
lithium disilicate use and their underlying factors. Moreover, the major gap for Eastern
Europe on this topic is not only clinical, but also systemic [4,21-23].

In this context, we hypothesized that dentists at different career stages may demon-
strate different self-reported familiarity, perceptions, and experiences regarding lithium
disilicate. To this end, we investigated differences in familiarity with lithium disilicate,
confidence in digital technologies, treatment planning approaches, and restorative decision-
making across 132 clinicians practicing in Arad County and representing diverse profes-
sional and demographic characteristics. Both individual responses and broader conceptual
constructs were analyzed to identify potential differences between career-stage groups. The
present study addresses a gap in the literature by investigating intergenerational differences
in dentists’ self-reported familiarity, perceptions, and clinical experiences regarding this
material. Furthermore, it contributes real-world evidence from an Eastern European setting,
addressing a region where data on the adoption and clinical utilization of lithium disilicate
remain scarce.

2. Materials and Methods
2.1. Study Design and Participants

This study employed a cross-sectional design to evaluate human factors influencing
the adoption of lithium disilicate restorations among dentists of different ages and career
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stages. Ethical approval was obtained from the Ethics Committee of the Faculty of Dentistry,
“Vasile Goldis” Western University of Arad (Approval No. 123, Date 2 March 2026). The
survey was conducted between March and June 2025. This three-month period provided
sufficient time for participant recruitment and questionnaire completion.

Dentists were recruited through professional networks and direct invitations dis-
tributed within Arad County. Participation was voluntary and anonymous. All partici-
pants responded to a survey incorporating 24 declarative items related to the use of lithium
disilicate restorations. The questionnaire items were developed based on a comprehensive
review of the contemporary literature on lithium disilicate restorations, adhesive dentistry,
and clinicians” adoption of digital restorative workflows. Item selection was guided by
the principal educational, clinical, and practical aspects reported to influence the use of
lithium disilicate restorations. The preliminary questionnaire was independently evaluated
by experienced prosthodontists and restorative dentists to assess content validity, clinical
relevance, clarity, and comprehensiveness. Based on their feedback, minor modifications
in wording and item organization were introduced to improve clarity while preserving
the intended meaning of each question. Because this investigation was designed as an
exploratory pilot study, formal construct validation and pilot psychometric testing were
not performed.

The questionnaire was administered anonymously through Google Forms. Of the
180 dentists invited to participate, 20 declined participation and 28 submitted incomplete
questionnaires that were excluded according to the predefined exclusion criteria. As a
result, 132 completed questionnaires were included in the final analysis, corresponding
to a response rate of 73.33%. The items were classified into three conceptual domains
reflecting: (i) knowledge and training (items 1-8); (ii) clinical perception and advantages
(items 9-16); and (iii) perceived barriers and limitations (items 17-24). These domains
were selected to capture the principal educational, clinical, and practical factors influencing
the acceptance and utilization of lithium disilicate restorations. Details about these items
are given in Table 1. Questionnaire data were collected at a single time point, without
follow-up evaluations or interventional procedures.

Table 1. Likert-scale items used in the study.

Item No. Survey Item
Items related to knowledge and training

1 I feel fully confident in my ability to properly prepare a tooth for a lithium disilicate crown.

’ I have a strong understanding of the clinical differences and specific indications between lithium
disilicate and zirconia restorations.

3 I am up to date with current adhesive cementation protocols required for lithium disilicate and other
all-ceramic restorations.

4 I feel confident in selecting the appropriate translucency and opacity for lithium disilicate restorations
based on clinical and esthetic requirements.

5 My formal education adequately prepared me for the clinical use of advanced ceramic materials such as
lithium disilicate.

6 I possess a strong understanding of the mechanical properties of lithium disilicate, including flexural
strength and fracture behavior.

7 I am confident in my ability to perform appropriate occlusal adjustment and polishing procedures for
lithium disilicate restorations.

3 I actively pursue continuing education opportunities, including courses, workshops, and webinars,

related to advanced ceramic restorative materials.
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Table 1. Cont.

Item No. Survey Item
Items related to clinical perception and advantages

9 Lithium disilicate restorations provide significantly superior esthetic outcomes compared with
conventional restorative options.

10 The long-term durability of lithium disilicate crowns is excellent for the majority of clinical indications.

1 The clinical benefits of lithium disilicate restorations, including superior esthetics and biocompatibility,
justify their higher financial cost.

12 Lithium disilicate restorations demonstrate superior gingival biocompatibility compared with
metal-based restorative materials.

13 The long-term chromatic stability of lithium disilicate restorations represents a major clinical advantage.

14 Patients are significantly more satisfied with the final esthetic appearance of lithium disilicate
restorations compared with traditional alternatives.

15 The minimally invasive tooth preparation associated with lithium disilicate veneers is a substantial
advantage for preserving natural tooth structure.

16 When properly indicated and executed, the risk of fracture for lithium disilicate crowns is very low.

Items related to perceived barriers and limitations

17 The high cost to patients is a primary factor limiting my use of lithium disilicate restorations.

18 Identifying a dental laboratory that consistently provides high-quality lithium disilicate restorations
is challenging.

19 Most of my patients do not actively request metal-free restorations and remain satisfied with
conventional restorative options.

20 The financial investment required for office equipment and materials necessary for lithium disilicate
systems represents a significant barrier to adoption.

2 Concerns regarding catastrophic fracture risk and limited intraoral repairability reduce my willingness
to use lithium disilicate restorations.

2 The clinical time required for lithium disilicate restorations (e.g., adhesive cementation) is substantially
greater than that required for metal-ceramic restorations.

23 Communication with the dental laboratory for lithium disilicate restorations is more complex and
demands greater effort than for conventional restorations.

o4 My current clinical workflow is optimized for metal-ceramic restorations, and transitioning to lithium

disilicate systems would be inefficient for my practice.

Item no., item number. Items 1-8 were assigned to the knowledge and training domain, items 9-16 to the clinical
perceptions and advantages domain, and items 17-24 to the perceived barriers and limitations domain.

Inclusion criteria were: (i) licensed dental practitioners; (ii) actively practicing dentistry
at the time of the survey; and (iii) provision of informed consent. Because the survey was
administered exclusively to licensed dentists, questionnaire comprehension was considered
inherent to the target population. Data from general practitioners and specialists were
analyzed jointly, as the objective was to evaluate the overall responses of practicing dentists.
All participants completed the questionnaire independently, and no requests for clarification
were recorded during data collection.

Dentists were excluded if they were not actively practicing dentistry, submitted in-
complete questionnaires, or declined participation. Final-year dental students were also
excluded to ensure a homogeneous study population composed exclusively of licensed
practitioners with independent clinical responsibility for restorative treatment planning
and material selection.

2.2. Statistical Analysis

The dentists were stratified based on their age into three categories: (i) 25-34 years,
early-career dentists (n = 36); (ii) 35-50 years, mid-career dentists (n = 72); and (iii) >50 years,
late-career dentists (n = 24). Age categories broadly reflect differences in training era,
educational exposure, and adoption of contemporary restorative technologies [18,24,25].
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As a result, we used generational cohorts as a proxy for career stage, although age and
professional experience are not synonymous. Because this investigation was conceived as
a pilot exploratory study, no formal a priori sample size calculation was performed. The
study was intended primarily to generate preliminary evidence and identify trends that
may inform larger confirmatory investigations.

The homogeneity of groups in terms of sex distribution was assessed using a Chi-
square (x?) test of independence based on a2 x 3 contingency table [26,27]. Likert responses
were converted into numerical values using a five-point scale: Strongly disagree (1), Dis-
agree (2), Neutral (3), Agree (4), and Strongly agree (5). For each survey item, response
distributions across age strata were assessed using x> tests of independence based on
5 x 3 contingency tables. Significant results were followed by the Marascuillo post hoc
procedure. Cronbach’s Alpha coefficients were calculated for each domain separately and
then for the pooled data from the full 24-item instrument. Composite scores were subse-
quently computed for each domain as the sum of Likert responses divided by the number
of items. This approach enabled higher-order analyses of clinician readiness for lithium
disilicate crown adoption. All items were coded on a consistent 5-point scale (1 = strongly
disagree to 5 = strongly agree), with higher scores indicating greater readiness and more
favorable attitudes toward lithium disilicate adoption.

One-way analysis of variance (ANOVA) was applied to compare composite domain
scores across age strata. Prior to ANOVA, we tested the assumptions of normality and equal
variance (homoscedasticity) using the Shapiro-Wilk test and Levene’s test, respectively. In
case of heteroscedastic data, the robust Welch’s ANOVA variant was applied. For significant
overall effects, post hoc pairwise comparisons were performed using the Games-Howell
procedure. Effect sizes were quantified using omega squared (w?). A p value less than
0.05 was considered statistically significant [28]. Statistical analyses were performed using
Statistica 13.5 software (Tibco Software Inc., Carslbad, CA, USA).

3. Results

The study population included predominantly mid-career dentists, followed by early-
career and late-career dentists. The distribution of males and females across age groups is
shown in Table 2. A X test of independence revealed a similar distribution of sexes across
different age categories (p = 0.955).

Table 2. Distribution of males and females across age groups.

Age Group Female Male Total

25-34 years 20 (28.57%) 16 (25.81%) 36 (27.27%)

35-50 years 38 (54.29%) 34 (54.84%) 72 (54.55%)
>50 years 12 (17.14%) 12 (19.35%) 24 (18.18%)

Data in the second, third, and fourth columns are presented as absolute counts with the corresponding percentages
in parentheses. These percentages represent the proportion contributed by each age category to the total number
of respondents within each column category. Abbreviations: 25-34, early-career dentists (25-34 years); 35-50,
mid-career dentists (35-50 years); >50, late-career dentists (>50 years).

The distribution of Likert scores across age groups is presented in Supplementary
Table S1. Internal consistency analysis demonstrated excellent reliability for the knowledge
and training domain (Cronbach’s o = 0.91), good reliability for the clinical perceptions
and advantages domain («x = 0.84), and acceptable-to-good reliability for the perceived
barriers and limitations domain (« = 0.79). The full 24-item instrument showed strong
overall psychometric performance (x = 0.88).

The results of x? analysis are given in Table 3. We found significant differences in
the response of dentists to knowledge and training measures (items 1-8). These items
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revealed a pattern exhibiting complete concordance and statistical significance across all
analyses, with response patterns being mostly dictated by an age gradient. Thus, early-
career dentists (25-34 years) and mid-career dentists (35-50 years) were significantly more
likely to be confident in preparing a tooth for a lithium disilicate crown (item 1) than
late-career dentists (>50 years). Moreover, early-career practitioners (25-34 years) were
significantly more prone to select higher-confidence Likert categories for this item than
mid-career practitioners (35-50 years). Similar patterns were identified for the variables
‘knowledge of indications’ (item 2), ‘adhesive protocols’ (item 3), ‘mechanical properties’
(item 6), ‘clinical adjustment’ (item 7), and ‘continuing education’ (item 8).

Table 3. x? analysis of age-group differences across questionnaire items.

Significant Pairwise

Item No. Variable p-Value Differences
1 Confidence preparation <0.0071 *** A,B,C
2 Knowledge of indications <0.007 *** A,B,C
3 Adhesive protocols <0.0071 *** A,B,C
4 Translucency evaluation <0.001 *** B,C
5 Education adequacy <0.001 *** B,C
6 Mechanical properties <0.001 *** A,B,C
7 Clinical adjustment <0.007 *** A,B,C
8 Continuing education <0.001 *** A,B,C
9 Aesthetic superiority 0.101 n/a
10 Durability 0.189 n/a
11 Benefits vs. cost <0.0071 *** A,B,C
12 Biocompatibility 0.274 n/a
13 Chromatic stability 0.846 n/a
14 Patient satisfaction 0.587 n/a
15 Minimally invasive 0.781 n/a
16 Fracture risk 0.745 n/a
17 Cost barrier 0.177 n/a
18 Lab availability 0.349 n/a
19 Patient demand 0.244 n/a
20 Equipment cost <0.001 *** B, C
21 Fear of fracture 0.440 n/a
22 Clinical time 0.151 n/a
23 Lab communication <0.0071 *** B, C
24 Workflow 0.228 n/a

Item no., item number; n/a, not applicable. Age-group comparisons: A: 25-34 vs. 35-50; B: 25-34 vs. >50;
C: 35-50 vs. >50. Items 1-8 were assigned to the knowledge and training domain, items 9-16 to clinical perceptions
and advantages, and items 17-24 to perceived barriers and limitations. Values marked with asterisks (*) in the
third column denote significant intergroup differences (x? test, ***—p < 0.001; **—p < 0.01; and *—p < 0.05).
Significant pairwise differences were assessed with the Marascuillo post hoc procedure. Abbreviations: Item
no., item number; n/a, not applicable; 25-34, early-career dentists (25-34 years); 35-50, mid-career dentists
(35-50 years); >50, late-career dentists (>50 years).

The age-related gradient became less pronounced for the variables ‘translucency
evaluation’ (item 4) and ‘education adequacy’ (item 5). For the former variable, late-career
clinicians (>50 years) reported significantly lower levels of confidence in the selection of
optical parameters compared to mid-career practitioners (35-50 years) and early-career
practitioners (25-34 years). However, no significant differences were observed for the latter
two strata. The same pattern was observed for the variable ‘education adequacy’ (item 5).

Most items related to clinical perceptions and advantages (items 9-16) showed a
similar distribution of Likert score categories across groups. The frequency distribution of
Likert responses for the variable ‘benefits vs. cost’ (item 11), however, differed significantly
between groups and followed a significant inverted U-shaped age pattern. Mid-career
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clinicians (35-50 years) reported significantly more favorable perceptions of the benefit-to-
cost ratio of lithium disilicate crowns than both early-career clinicians (25-34 years) and
late-career clinicians (>50 years), with half of them concentrated in the “Agree” category
(score 4). When compared to the former stratum, late-career practitioners (>50 years) were
significantly more likely to select neutral response categories.

The distribution of proportions across the Likert categories was independent of the
age cohort for most variables in the perceived barriers and limitations domain; that is, ‘cost
barrier” (item 17), ‘lab availability” (item 18), ‘patient demand’ (item 19), ‘fear of fracture’
(item 21), ‘clinical time’ (item 22), and ‘workflow’ (item 24). However, we identified a
significant age-dependent variation in the distribution of Likert categories for the vari-
able ‘equipment cost’ (item 20). Early-career practitioners (25-34 years) and mid-career
practitioners (35-50 years) were significantly more likely to consider equipment costs as
a highly restrictive, active barrier than late-career dentists (>50 years). In contrast, no
significant differences existed between the younger age strata. We also identified signif-
icant differences for the variable ‘lab communication’ (Item 23). Late-career clinicians
(>50 years) reported significantly fewer difficulties in laboratory communication than both
early-career practitioners (25-34 years) and mid-career practitioners (35-50 years), with a
similar distribution of Likert scores between the latter two groups.

The mean values of composite scores across different conceptual domains and age
strata are illustrated in Figure 1. Despite being normally distributed for all domains
(Shapiro-Wilk test, p > 0.096), the datasets analyzed were heteroscedastic in the knowl-
edge and training domain and the clinical perceptions and advantages domain (Levene’s
test; p < 0.018) but not for the perceived barriers and limitations domain (Levene’s test;
p = 0.614). As a result, the Welch ANOVA approach was used for all domain-level evalua-
tions. We found significant age-group differences in the ‘knowledge and training’ domain,
accompanied by a very large effect size (Welch ANOVA; p < 0.001, w? = 0.45, 95% CI
[0.33, 0.55]). Early-career clinicians had significantly higher composite scores than both
mid-career practitioners and late-career dentists. Moreover, mid-career clinicians scored
significantly higher than the late-career dentists. In contrast, no significant differences
were observed across age groups for the other two domains (Welch ANOVA; p > 0.127,
w? < 0.03, 95% CI[0.00, 0.08]).

Age group
= 25-34 years
== 35-50 years
== > 50 years

Mean composite score

Domain I: Domain II: Domain IlI:
Knowledge and training Clinical perceptions Perceived barriers
(Items 1-8) and advantages and limitations
(Items 9-16) (Items 17-24)

(a) (b) (c)

Figure 1. Composite scores for the knowledge and training domain (a), the clinical perceptions and
advantages domain (b), and the perceived barriers and limitations domain (c). Values are given as
mean composite scores (bars) with one standard deviation (error bars). Overall age-group differences
were assessed using the Welch ANOVA test, with the Games-Howell procedure used for post hoc
analysis (*** p < 0.001; ** p < 0.01; * p < 0.05; ns = not significant). Abbreviations: 25-34, early-career
dentists (25-34 years); 35-50, mid-career dentists (35-50 years); >50, late-career dentists (>50 years).
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4. Discussion

To our knowledge, this is the first study investigating career-stage differences in self-
reported familiarity, confidence, and preparedness regarding lithium disilicate restorations.
Our findings support a marked age-related gradient in the knowledge and training do-
main, whereas perceptions of clinical advantages and barriers remained largely consistent
across career stages. A significant age-dependent gradient was observed in the composite
score for this domain, accompanied by a very large effect size. These data may suggest
that early- and mid-career dentists exhibit significantly higher self-assessed familiarity,
greater self-confidence, and higher perceived preparedness regarding lithium disilicate-
based restorations than their older counterparts. However, greater self-confidence should
not be interpreted as evidence of superior clinical competence. Younger clinicians may
overestimate their preparedness, while more experienced practitioners may report lower
confidence despite possessing substantial practical expertise. The present findings should
therefore be interpreted as reflecting differences in self-reported familiarity, confidence,
and perceived preparedness rather than objectively verified clinical ability.

Our results indicate that age-related differences in self-reported familiarity and per-
ceived training adequacy may be a major determinant of readiness to adopt lithium disil-
icate crowns, with progressively lower readiness and self-perceived training levels with
increasing age. Although age categories reflect differences in educational exposure and
training era, chronological age cannot fully capture professional experience. Variables
such as years since graduation, postgraduate specialization, participation in continuing
education, and restorative workload may independently influence clinicians’ self-reported
familiarity with lithium disilicate restorations. Educational factors may contribute to this
generational variation in perceptions of lithium disilicate restorations. For example, Menta
et al. found a direct association between lithium disilicate-based ceramics knowledge and
higher postgraduation qualifications, but an inverse relationship with time since graduation
in a survey involving 206 Brazilian dentists. Interestingly, a substantial proportion of these
practitioners delegated restorative material selection to the dental laboratory technician,
potentially increasing variability in prosthetic treatment planning [24].

The large effect size indicates that career stage explains a substantial proportion of the
variability in self-reported familiarity with lithium disilicate. From a practical perspective,
this finding may suggest that educational interventions should be targeted rather than
uniform. Particular emphasis should be placed on supporting late-career clinicians through
continuing professional development focused on contemporary adhesive protocols, digital
workflows, and material-specific competencies. In contrast, broad educational interven-
tions targeting clinicians” perceptions of lithium disilicate may yield limited additional
benefits—as supported by the negligible effect sizes of the remaining domains.

As key technical pillars underlying clinical success with lithium disilicate restorations [29],
confidence in tooth preparation (item 1), familiarity with adhesive cementation protocols
(item 3), and understanding of mechanical properties (item 6) are sensitive indicators of
age-related differences in education, training recency, and adaptation to evolving restora-
tive paradigms. Our results revealed significantly lower confidence in tooth preparation
for lithium disilicate crowns among late-career dentists. As an interpretive hypothesis, we
propose that this trend may reflect a perceived difficulty in transitioning from the feather-
edge or knife-edge preparations traditionally used for gold or porcelain-fused-to-metal
(PFM) restorations to the distinct geometries required for glass-ceramics. Furthermore,
inadequate tooth preparation has been associated with an increased risk of restoration
fracture, potentially contributing to less favorable clinical perceptions of the material [30].
Interestingly, undergraduate students trained in modern protocols achieved high survival
rates with lithium disilicate restorations [31]. These observations suggest that recent educa-
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tional exposure may contribute to greater self-confidence in tooth preparation, although the
influence of cumulative clinical experience and continuing professional education cannot
be ruled out.

Adhesion is essential for the clinical success of lithium disilicate restorations because it
creates a resilient tooth—restoration complex [8]. Consistent with previous reports [32], older
dentists showed lower familiarity with contemporary adhesive protocols than younger
clinicians. The complexity of modern adhesive systems—from multistep etch-and-rinse to
simplified universal adhesives—may lead to procedural uncertainty among older clinicians
who were trained during a time when mechanical retention was the primary goal [32,33].
Our analysis also revealed significantly higher understanding of the mechanical properties
of restorative materials—such as flexural strength and fracture toughness [34]—in mid-
career dentists and early-career dentists. A potential explanation for this disparity is that
older practitioners may still be evaluating all-ceramic systems through the lens of early,
more brittle ceramics or the traditional PFM gold standard [30]. Unlike PFM restorations,
the performance of monolithic lithium disilicate restorations depends on their material
properties and adhesive bonding rather than a rigid metal substructure [35]. Moreover, the
observed differences in educational adequacy and continuing education (items 5 and 8) may
account for the age-dependent disparities identified across the technical competency items.

The variables ‘translucency evaluation’ (item 4) and ‘education adequacy’ (item 5)
exhibited a threshold-like pattern, with late-career clinicians reporting significantly lower
confidence than both younger groups. Unlike the procedural-technical items (e.g., 1, 3, 7),
translucency assessment and perceived adequacy of education are areas where accumulated
experience or available continuing education may not fully compensate for a limited un-
dergraduate curriculum in dental optics and advanced ceramic aesthetics. Contemporary
undergraduate curricula and continuing professional development programs place greater
emphasis on optical properties, including translucency, fluorescence, opalescence, and
shade communication. As a result, younger clinicians may have received more comprehen-
sive training in aesthetic material selection and color science during both undergraduate
and postgraduate education [36-38].

We observed no age-related differences at the composite-domain level or across most
clinical perception and advantage items (items 9-16). This pattern may indicate broad pro-
fessional agreement regarding the favorable aesthetic performance and long-term survival
of lithium disilicate restorations [3]. Interestingly, all three age groups agreed on the aes-
thetic superiority of this material (item 9), although the confidence in choosing the correct
translucency and opacity (item 4) was significantly lower in the late-career group. This
observation may have important restorative implications. For example, modern lithium
disilicate systems offer a range of opacities to manage different clinical scenarios, such as
discolored stumps or the need for maximum light transmission in thin veneers [39]. Insuffi-
cient familiarity with these material options may result in suboptimal esthetic outcomes,
such as restorations appearing grayish when excessively translucent over darker tooth
structures or overly opaque and artificial when excessive opacity is selected [39].

A significant inverted U-shaped relationship was observed for the variable ‘benefits
versus cost’ (item 11). This pattern implies that clinicians at different stages of their
professional careers may evaluate the value proposition of lithium disilicate restorations
differently. The favorable perception among mid-career clinicians may be associated with
greater clinical experience and economic stability, allowing them to prioritize clinical
performance over initial cost. Indeed, existing evidence supports that dentists reach peak
professional confidence, clinical experience, openness to new technologies, and earning
potential during mid-career [40,41]. The more neutral responses observed in the late-
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career stage may indicate a more conservative and balanced clinical perspective developed
through decades of practice [42].

Composite domain scores were comparable within the perceived barriers and lim-
itations domain. This finding may reflect similar challenges related to the adoption of
lithium disilicate restorations, irrespective of career stage. Interestingly, the only signifi-
cant intergroup differences were found for the variables ‘equipment cost’ (item 20) and
‘lab communication’ (item 23). These variables exhibited a common threshold-like age
pattern, with similar perceptions among early- and mid-career dentists and significantly
lower perceived barriers among late-career clinicians. These outcomes may stem from the
financial demands of establishing, expanding, and equipping a dental practice and a longer
time to amortize major investments and achieve greater economic stability [43-46]. Given
the similarity between younger age groups, financial considerations appear to remain
influential throughout much of the active professional career of a dentist.

The significantly lower prevalence of laboratory communication difficulties among
late-career clinicians may be associated with long-standing collaborations and greater
familiarity with laboratory workflows. Over time, established professional relationships
and greater familiarity with laboratory workflows may facilitate more effective commu-
nication and reduce misunderstandings [47]. The analogous response patterns observed
among early- and mid-career practitioners suggest that communication challenges may
persist until stable collaborative networks and well-developed communication strategies
are established [48,49]. Our findings thus suggest that the lower implementation barriers
reported by late-career clinicians may originate from established technical networks and
mature clinical-laboratory collaborations rather than greater digital orientation.

One novelty of our study is that, at the item level, generational differences were largely
confined to technical skills, continuing education, and procedural confidence. In many
previous works, age or years of experience appeared as factors associated with material
choice [50], but the effects were often heterogeneous and dependent on the clinical sce-
nario. In our data, the contrast was much more consistent. That is, late-career clinicians
reported lower confidence in technical competencies, although perceptions of esthetics and
biocompatibility were similar across age groups [24]. Another notable finding was that the
highest levels of acceptance and confidence were observed among mid-career clinicians
(35-50 years), who scored slightly higher than the early-career group (25-34 years) on
some composite measures. Mid-career clinicians may combine relatively recent curricular
exposure to modern ceramics with a higher caseload and a more stable relationship with
laboratories and digital workflow. Indeed, greater restorative activity is associated with
more frequent use of lithium disilicate for anterior restorations and dual resin cements [19].
In addition, clinician-related factors contribute to the adoption of digital dentistry and
restorative material selection despite considerable variability in implementation across
practice settings [42,51,52]. From an educational perspective, the present findings suggest
that high-yield educational strategies should not simply reiterate the general advantages of
ceramics. Instead, these initiatives should focus on specific areas, including current adhe-
sive protocols, translucency /opacity selection, minimally invasive preparation, finishing
and polishing, case selection, and integration with laboratory and digital workflows.

Several limitations should be acknowledged. First, the cross-sectional design precludes
causal inferences regarding the relationship between career stage and perceptions of lithium
disilicate restorations. Second, the study was conducted in a single Eastern European region;
hence, the findings should be interpreted within the context of the local educational system
and clinical practice environment. Differences in undergraduate curricula, access to digital
technologies and CAD/CAM systems, laboratory infrastructure, and opportunities for
continuing professional education may limit the generalizability of these findings to other
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countries and healthcare settings. Third, age was used as a pragmatic surrogate for career
stage rather than a direct measure of professional experience. This approach may not fully
capture differences in years of clinical practice, specialty training, continuing education ac-
tivity, or restorative workload. As these variables were not collected, residual confounding
cannot be excluded. Fourth, findings may have limited generalizability because they were
derived from a specific national context—a single Romanian county. Differences in educa-
tional systems, laboratory infrastructure, CAD/CAM availability, reimbursement models,
and continuing education opportunities may limit the transferability of these findings to
other countries and healthcare settings. In addition, unmeasured confounding factors,
such as postgraduate specialization, practice setting, prosthodontic workload, laboratory
accessibility, and engagement in continuing professional education, may have influenced
the observed findings. Future multicenter studies incorporating objective measures of
clinical performance and additional professional variables are warranted to validate and
extend these findings.

5. Conclusions

Within this Eastern European cohort, career stage appeared to influence dentists’ self-
reported familiarity, confidence, and perceived preparedness regarding lithium disilicate
restorations. Early- and mid-career clinicians reported significantly higher levels of famil-
iarity with adhesive protocols, material properties, tooth preparation requirements, and
continuing education activities than late-career practitioners, highlighting the importance
of recent educational exposure. In contrast, perceptions of the clinical advantages and
most barriers associated with lithium disilicate restorations remained largely consistent
across career stages. Significant age-related differences were limited to perceptions of
cost-effectiveness, equipment costs, and laboratory communication. Overall, these findings
underscore the important role of continuing professional development in maintaining con-
fidence and perceived preparedness regarding contemporary ceramic restorative materials
and support the need for targeted educational initiatives to reduce generational disparities
in clinical practice.
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