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Abstract

Background/Objectives: Provisional restorations are essential for maintaining oral func-
tion, esthetics, periodontal health, and patient comfort during prosthodontic treatment.
This study evaluated current clinical practices, material preferences, fabrication techniques,
and digital technology adoption among Romanian dental practitioners. Methods: A cross-
sectional survey was conducted between January and March 2025. The questionnaire
was sent directly to a predefined closed list of 150 licensed dental practitioners, of whom
95 submitted complete responses (response rate: 63.3%). The questionnaire assessed profes-
sional characteristics, materials and fabrication techniques used for provisional restorations,
attitudes toward digital technologies, educational sources, and clinical complications. Data
were analyzed using descriptive statistics, association tests, and exploratory multivariable
logistic regression. Results: Composite resin (77.9%) and acrylic resin (65.3%) were the
most frequently reported materials. Direct fabrication was used by 51.6% of respondents,
while 42.1% used indirect techniques. An affirmative response to the general item con-
cerning current digital technology use was provided by 47.4% of participants. Faster and
more efficient fabrication and superior intraoral adaptation were the principal perceived
advantages of 3D-printed restorations, whereas high equipment and material costs repre-
sented the main perceived disadvantage. The exploratory multivariable analysis identified
no statistically significant independent associations with digital technology utilization.
Debonding (44.2%) and fracture (42.1%) were the most frequently reported complications.
Conclusions: Among the surveyed practitioners, conventional materials and fabrication
techniques remained widely used, while digital workflows showed incomplete integra-
tion. Larger, representative studies using clearly defined technology-specific outcomes
are needed to evaluate the determinants and clinical implications of digital adoption in
provisional prosthodontics.
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1. Introduction
Provisional restorations are an essential component of contemporary prosthodontic

treatment, serving not only as temporary substitutes for definitive restorations but also
as important therapeutic and diagnostic tools. Their clinical functions include protection
of prepared teeth, preservation of periodontal health, maintenance of occlusal stability,
optimization of esthetics and phonetics, and evaluation of functional parameters before
definitive rehabilitation, applicable to both fixed and removable provisional solutions [1–4].
In implant prosthodontics, provisional restorations additionally contribute to peri-implant
soft tissue conditioning and the development of favorable emergence profiles, directly
influencing long-term esthetic and biological outcomes [5–7].

The clinical performance of provisional restorations is greatly influenced by the mate-
rials and fabrication methods employed. Conventional materials, including polymethyl
methacrylate (PMMA), polyethyl methacrylate (PEMA), and bis-acryl composite resins,
remain widely used because of their accessibility, acceptable mechanical properties, and
ease of clinical manipulation [8–10]. However, limitations such as polymerization shrink-
age, marginal deterioration, fracture susceptibility, color instability, and reduced long-term
durability continue to challenge clinicians, particularly in cases requiring extended provi-
sionalization periods [11–14].

The rapid digitalization of dentistry has substantially transformed restorative work-
flows over the past two decades. Computer-aided design and computer-aided manufac-
turing (CAD/CAM) technologies have enabled highly standardized fabrication processes
characterized by improved accuracy, reproducibility, and efficiency [15]. CAD/CAM-milled
provisional restorations have demonstrated favorable marginal adaptation, enhanced me-
chanical properties, and superior material homogeneity compared with conventionally
fabricated alternatives [16]. Simultaneously, additive manufacturing technologies have
appeared as promising alternatives, offering reduced material waste, shorter production
times, and the ability to fabricate geometrically complex restorations through layer-by-
layer construction [17].

Despite the growing body of laboratory evidence supporting digital fabrication tech-
niques, the translation of these technologies into routine clinical practice remains uneven.
Existing studies have predominantly focused on material properties, manufacturing ac-
curacy, and in vitro performance, whereas considerably less attention has been devoted
to understanding how dental practitioners integrate digital workflows into everyday
prosthodontic practice [18,19]. Factors such as financial investment, access to equipment,
collaboration with dental laboratories, professional training, and perceived clinical benefits
may substantially influence technology adoption [20–22].

Furthermore, evidence regarding the implementation of digital technologies in provi-
sional prosthodontics within Eastern European countries remains limited [23,24]. Romania
represents a particularly relevant setting because of the rapid expansion of digital dentistry
infrastructure alongside the continued reliance on conventional restorative approaches [25].
Understanding practitioners’ preferences, clinical decision-making processes, and per-
ceived barriers to digital adoption may provide valuable information for educational institu-
tions, professional organizations, dental laboratories, and technology developers [20,26,27].

Recent Romanian studies have begun to explore digital technology adoption in den-
tistry from complementary perspectives. Burde et al. assessed the use of CAD/CAM
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technology among Romanian dental technicians, reporting that 54.8% currently employed
some form of CAD/CAM in their laboratories, although high initial investment remained
the principal barrier to wider implementation [28]. More recently, Cozmescu et al. inves-
tigated Romanian dentists’ perspectives on the integration of artificial intelligence into
clinical practice, finding that 80.5% of respondents already used digital techniques in daily
practice and that the majority expressed willingness to adopt AI-based solutions, while
financial and data security concerns were identified as major obstacles [29]. Similarly,
Andronic et al. examined the adoption of teledentistry among Romanian practitioners in
Sibiu County, identifying implementation barriers through association rule mining [30].
However, none of these studies addressed material selection, fabrication techniques, or the
specific adoption of CAD/CAM and additive manufacturing technologies in the context of
provisional restorations, underscoring the absence of a survey specifically focused on this
area of prosthodontic practice in Romania.

To date, limited evidence is available regarding the adoption of digital technologies
in provisional prosthodontics among Romanian dental practitioners. Furthermore, no
previous survey conducted among Romanian dental practitioners has comprehensively
evaluated material selection, fabrication techniques, CAD/CAM and 3D-printing utiliza-
tion, educational influences, and clinical complications within a single analytical framework.
Therefore, the present study aimed to investigate current clinical practices related to pro-
visional restorations among Romanian dental practitioners, with particular emphasis on
material selection, fabrication techniques, utilization of CAD/CAM and three-dimensional
printing technologies, continuing professional education, and commonly encountered
clinical complications. In addition, the study sought to identify factors associated with the
adoption of digital workflows in provisional prosthodontics. The working hypothesis was
that digital technology use would be reported by a substantial proportion of respondents
and would be associated with selected practitioner- and practice-related characteristics.

2. Materials and Methods
2.1. Study Design

This cross-sectional observational study was conducted to investigate current clinical
practices related to provisional restorations among Romanian dental practitioners. The
survey explored material selection, fabrication techniques, utilization of digital technolo-
gies, continuing professional education, and complications associated with provisional
prosthodontic treatment.

Data were collected between January and March 2025 using a structured online ques-
tionnaire distributed directly to a closed list of 150 licensed dental practitioners identified
through the professional networks of the research team. The study followed the recom-
mendations of the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines for cross-sectional studies (File S1 and Table S1).

2.2. Study Population and Sampling

The target population comprised licensed dentists actively engaged in clinical practice
in Romania. Participants were recruited using non-probability convenience sampling. A
closed distribution list of 150 potentially eligible dental practitioners was compiled through
the professional networks of the research team. The survey invitation and questionnaire
link were sent directly and individually to these 150 practitioners and were not posted on
unrestricted public social media platforms or open-access groups.

The inclusion criteria were: (1) holding a valid qualification to practice dentistry
in Romania; (2) being actively engaged in clinical dental practice during the study pe-
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riod; (3) voluntarily agreeing to participate, as indicated by submission of the completed
questionnaire; and (4) submitting responses to all mandatory questionnaire items.

The exclusion criteria were: (1) dental students who were not yet licensed practitioners;
(2) dental technicians and other oral healthcare professionals who were not licensed dentists;
(3) dentists who were not actively engaged in clinical practice during the study period;
(4) declining to participate; (5) submitting an incomplete questionnaire; and (6) participation
in the pilot-testing phase. Responses obtained during pilot testing were not included in the
final dataset.

Of the 150 dental practitioners invited to participate, 95 submitted fully completed
questionnaires and were included in the final analysis, yielding a response rate of 63.3%.
Participants represented different professional categories, levels of clinical experience, prac-
tice settings, and urban and rural environments. No incentives or financial compensation
were offered.

No formal a priori sample-size calculation was performed because the study was
designed as an exploratory survey using non-probability convenience sampling. The final
sample size was determined by the number of fully completed questionnaires returned
by practitioners from the predefined closed distribution list during the study period.
Given the non-probability sampling strategy and the relatively modest achieved sample,
the findings should be interpreted as preliminary and exploratory and should not be
considered nationally representative or suitable for definitive subgroup comparisons.

2.3. Ethical Considerations

Participation was entirely voluntary and anonymous. Before accessing the question-
naire, respondents received information regarding the study objectives, the anonymous
nature of data collection, and the intended scientific use of the results. Submission of the
completed questionnaire was considered to indicate informed consent.

The study consisted exclusively of a non-interventional online survey of licensed den-
tal practitioners and did not involve patients, clinical interventions, biological specimens,
sensitive health information, or the collection of directly identifiable personal data. No
personally identifiable information was collected, stored, or processed. The study was
conducted in accordance with the ethical principles of the Declaration of Helsinki and ap-
plicable data-protection requirements, including Regulation (EU) 2016/679 and Romanian
Law No. 190/2018 [31]. Based on the anonymous, voluntary, and non-interventional nature
of the survey, the authors determined that formal ethical review was not required.

2.4. Questionnaire Development and Validation

The questionnaire was developed by the research team following an extensive review
of the contemporary literature on provisional restorations, CAD/CAM technologies, addi-
tive manufacturing, and digital workflows in prosthodontics. The instrument was designed
to evaluate current clinical practices, material preferences, fabrication techniques, digital
technology adoption, perceived barriers, and educational needs related to provisional
restorative treatment.

To establish content validity and face validity, the preliminary questionnaire was
reviewed by three academic experts in prosthodontics and digital dentistry. The experts
evaluated the relevance, clarity, comprehensiveness, and appropriateness of each item in
relation to the study objectives. Their recommendations resulted in minor modifications to
item wording, sequencing, and overall questionnaire structure.

Subsequently, the questionnaire underwent pilot testing among a small group of
practicing dentists who were not included in the final study population. The pilot phase
assessed comprehensibility, feasibility, completion time, and the clarity of instructions and
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response options. Feedback obtained during pilot testing was incorporated into the final
version of the instrument. Responses collected during the pilot phase were excluded from
the final dataset.

The first section of the questionnaire collected demographic and professional infor-
mation, including sex, practice environment (urban or rural), professional status (general
dental practitioner, specialist, or resident), years of clinical experience, and type of practice
(private or insurance-contracted practice).

The second section explored clinical approaches to provisional restorations and the
adoption of digital technologies in prosthodontics. Specifically, participants were asked
about the materials used for provisional restorations, fabrication techniques, factors in-
fluencing material selection, interest in emerging restorative materials and technologies,
perceived advantages and disadvantages of additive manufacturing technologies, per-
ceived benefits and limitations of additive manufacturing technologies, and the impact
of digital workflows on restoration quality. Additional items investigated the current
utilization of digital technologies in daily clinical practice, perceived patient acceptance
of digitally fabricated provisional restorations, sources of continuing professional edu-
cation, strategies employed to improve clinical outcomes, and complications frequently
encountered during provisional prosthodontic treatment.

The questionnaire included a general item asking whether respondents currently
used digital technologies for the fabrication of provisional restorations. No additional
operational definition or separate checklist of qualifying technologies was provided for this
item. Consequently, the response reflected each participant’s individual interpretation of a
digital provisional-restoration workflow.

The questionnaire consisted predominantly of closed-ended multiple-choice questions
with single-response options. One item addressing the materials used for provisional
restorations permitted multiple responses to reflect the diversity of materials routinely
employed in clinical practice. Completion of the questionnaire required approximately
5–10 min. Participation was voluntary and anonymous, and respondents were free to
discontinue the survey at any time prior to submission.

Several measures were taken to reduce potential bias. The questionnaire was devel-
oped following a review of the relevant literature and was evaluated by three academic
experts in prosthodontics and digital dentistry for content and face validity. It was subse-
quently pilot-tested among practicing dentists to assess clarity, comprehensibility, feasibility,
and completion time. The dentists involved in pilot testing were not included in the fi-
nal study sample. All invited practitioners received the same questionnaire, instructions,
response options, and data-collection timeframe. Participation was voluntary and anony-
mous, and no incentives were provided.

A total of 150 practitioners received the questionnaire invitation through the pre-
defined closed distribution list. Survey responses were monitored throughout the data-
collection period using the administrative interface of the online survey platform. The
number of submitted questionnaires and their completion status were reviewed periodi-
cally. Of the 150 invited practitioners, 95 submitted fully completed questionnaires and
were retained for statistical analysis, corresponding to a response rate of 63.3%. Incomplete
submissions and responses obtained during pilot testing were excluded. Because the sur-
vey was anonymous, no personally identifiable information, IP addresses, or other direct
identifiers were used to monitor participation.

2.5. Statistical Analysis

Data were analyzed using IBM SPSS Statistics software, version 29 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were used to summarize participants’ demo-
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graphic characteristics and questionnaire responses. Categorical variables were presented
as absolute frequencies and percentages.

Associations between categorical variables were evaluated using Pearson’s chi-square
test. Effect sizes were estimated using Cramer’s V coefficient. Binary logistic regression
was performed as an exploratory analysis to examine potential associations between
practitioner- and practice-related characteristics and the reported use of digital technologies
for provisional restorations. Candidate predictors were selected based on their clinical
relevance, the existing literature, and the study objectives. Results were reported as odds
ratios (ORs) with corresponding 95% confidence intervals (95% CIs). Statistical significance
was established at a two-sided p-value < 0.05.

Before regression analysis, multicollinearity among the candidate predictors was
assessed using variance inflation factors (VIFs), and no evidence of problematic multi-
collinearity was identified. The apparent discrimination of the fitted model was sum-
marized using the area under the receiver operating characteristic curve (AUC), while
Nagelkerke’s pseudo-R2 was reported as a descriptive measure of model fit. No internal or
external model validation was performed.

Because the model included 12 predictor parameters relative to only 45 outcome events,
the events-per-parameter ratio was below commonly recommended thresholds. Accord-
ingly, the regression analysis was considered exploratory and hypothesis-generating rather
than confirmatory. Individual odds ratios, confidence intervals, AUC, and Nagelkerke’s
R2 were interpreted cautiously and were not considered evidence of stable independent
effects or reliable predictive performance.

3. Results
3.1. Demographic Characteristics of Participants

A total of 150 questionnaires were distributed electronically, and 95 complete responses
were included in the final analysis, corresponding to a response rate of 63.3%.

The distribution of respondents according to sex and practice environment is illus-
trated in Figure 1. Most participants practiced in urban areas regardless of sex.

Figure 1. Distribution of respondents according to sex and practice environment (urban/rural).

The relationship between practice environment and type of practice is presented
in Table 1. Although private practice was more frequently reported among urban respon-
dents, no statistically significant association was identified between practice environment
and type of practice (χ2 = 0.12, p = 0.730, Cramer’s V = 0.035).
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Table 1. Distribution of respondents according to practice environment and type of practice.

Practice Environment Private Practice, n Insurance-Contracted
Practice, n Total, n (%)

Urban 53 18 71 (74.7)
Rural 13 11 24 (25.3)
Total 66 29 95 (100.0)

3.2. Professional Characteristics of Participants

The distribution of respondents according to professional status and years of clinical
experience is presented in Figure 2. General dental practitioners predominated among
participants with more than 10 years of professional experience, whereas residents were
concentrated within the early stages of professional activity. Specialists were represented
across all experience categories.

Figure 2. Distribution of respondents according to years of clinical experience and professional
status. Note: General dental practitioners (GDPs) predominated among practitioners with more than
10 years of professional experience, whereas residents were concentrated within the early stages of
professional activity. Specialists were represented across all experience categories, with the highest
frequency observed among practitioners with 6–10 years of experience.

Participants’ responses concerning materials, selection criteria, fabrication techniques,
attitudes toward emerging technologies, perceived advantages and disadvantages of 3D
printing, current digital technology use, patient acceptance, professional information
sources, improvement strategies, and clinical complications are consolidated in Table 2.

Table 2. Consolidated distribution of participants’ responses regarding provisional restorative
practices and digital technology adoption (N = 95).

Survey Item/Domain Response Option n %

Materials used for provisional restorations 1

Composite resin 74 77.9
Acrylic resin 62 65.3

Polycarbonate crowns 51 53.7
Celluloid crowns 47 49.5

Metallic provisional
restorations 39 41.1

Principal criterion influencing
material selection

Cost 28 29.5
Resistance 26 27.4
Esthetics 21 22.1

Fabrication time 20 21.1
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Table 2. Cont.

Survey Item/Domain Response Option n %

Preferred fabrication technique
Direct technique 49 51.6

Indirect technique 40 42.1
Direct–indirect technique 6 6.3

Openness toward emerging technologies
and materials

Yes, definitely 30 31.6
Maybe, if proven reliable 24 25.3

I am not sure 29 30.5
No, I prefer conventional

methods 12 12.6

Principal perceived advantage of 3D-printed
provisional restorations

Faster and more efficient
fabrication 40 42.1

Superior adaptation within the
oral cavity 39 41.1

Improved esthetics 11 11.6
Biocompatibility and safety 5 5.3

Principal perceived disadvantage of
3D printing

High equipment and material
costs 56 58.9

Final quality depends on
equipment calibration and

operator competence
11 11.6

Limited material resistance 22 23.2
Dependence on operator

competence 6 6.3

Perceived influence of digital technologies on
restoration quality

Significantly 14 14.7
To a great extent 39 41.1

Partially 37 38.9
To a limited extent 5 5.3

Current use of digital technologies for
provisional restorations

Yes 45 47.4
No 50 52.6

Perceived patient acceptance of digitally
fabricated provisional restorations

Yes, most patients would 8 8.4
Yes, but not all patients can
afford the additional costs 51 53.7

No, most patients would prefer
conventional provisional
restorations for financial

reasons

36 37.9

Principal source of professional information

Scientific congresses and
professional meetings 48 50.5

Continuing education courses 19 20.0
Internet resources 16 16.8

Scientific journals and
textbooks 12 12.6

Principal strategy used to improve clinical
outcomes

Additional professional
training 42 44.2

Collaboration with specialized
dental laboratories 32 33.7

Updating equipment and
restorative materials 21 22.1

Most frequently encountered complication
Debonding 42 44.2

Fracture 40 42.1
Periodontal complications 13 13.7

1 Multiple responses were permitted for the item concerning materials used for provisional restorations; therefore,
percentages for this item do not sum to 100%. For all other questionnaire items, participants selected a single
response option.
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3.3. Materials Used for Provisional Restorations

As shown in Table 2, composite resin and acrylic resin were the most frequently
reported materials, whereas metallic provisional restorations were less commonly used.

Associations between respondents’ characteristics and material selection are summa-
rized in Table 3. No statistically significant relationships were observed between practice
environment or professional status and the use of the investigated materials. The associa-
tion between professional status and the use of polycarbonate crowns did not reach the
prespecified threshold for statistical significance (p = 0.051).

Table 3. Associations between respondents’ characteristics and the use of provisional restorative materials.

Variable p-Value Cramer’s V

Practice environment
Acrylic resin 0.251 0.119
Composite resin 0.864 0.033
Polycarbonate crowns 0.602 0.067
Metallic restorations 0.134 0.154
Celluloid crowns 0.320 0.102

Professional status
Acrylic resin 0.944 0.040
Composite resin 0.521 0.123
Polycarbonate crowns 0.051 0.286
Metallic restorations 0.846 0.055
Celluloid crowns 0.500 0.158

3.4. Criteria Influencing Material Selection

The principal criteria influencing material selection are presented in Table 2. Cost and
resistance were the most frequently reported determinants of material choice.

3.5. Preferred Techniques for Provisional Restoration Fabrication

The direct technique represented the most commonly reported approach for provi-
sional restoration fabrication, followed by the indirect technique (Table 2).

3.6. Attitudes Toward Emerging Technologies and Materials

Most respondents expressed either a positive attitude toward emerging technolo-
gies or a willingness to adopt them provided that sufficient clinical evidence becomes
available (Table 2).

3.7. Perceptions of Additive Manufacturing Technologies

Faster and more efficient fabrication and superior adaptation within the oral cavity
were identified as the principal perceived advantages of 3D-printed provisional restorations,
whereas high equipment and material costs represented the most frequently reported
disadvantage (Table 2).

3.8. Perceived Influence and Current Utilization of Digital Technologies

Most respondents considered that digital technologies positively influence the quality
of provisional restorations. However, only 47.4% provided an affirmative response to
the general questionnaire item concerning the current use of digital technologies for the
fabrication of provisional restorations (Table 2).

3.9. Factors Associated with Digital Technology Utilization

The results of the exploratory multivariable logistic regression analysis are presented
in Table 4. None of the investigated variables showed a statistically significant indepen-
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dent association with digital technology utilization at the prespecified α level of 0.05.
The estimates were characterized by considerable uncertainty, as reflected by the wide
confidence intervals.

Table 4. Exploratory multivariable logistic regression analysis of factors associated with reported
digital technology utilization.

Variable OR 95% CI p-Value

Male sex 1.74 0.70–4.30 0.231
Urban practice environment 2.21 0.77–6.34 0.139
Private practice 0.38 0.14–1.03 0.056
6–10 years of experience 0.41 0.13–1.35 0.144
>10 years of experience 0.59 0.21–1.65 0.314
Non-use of composite materials 2.75 0.88–8.63 0.084
Non-use of celluloid crowns 0.92 0.36–2.32 0.860
Indirect technique 1.12 0.43–2.93 0.825
Direct–indirect technique 1.38 0.20–9.46 0.744
Uncertainty toward emerging technologies 1.43 0.44–4.63 0.548
Preference for conventional methods 1.26 0.28–5.80 0.763
Conditional openness toward innovation 1.00 0.31–3.28 0.999

Note: OR = odds ratio; CI = confidence interval. Reference categories were female sex, rural practice environ-
ment, insurance-contracted practice, 0–5 years of professional experience, use of composite materials, use of
celluloid crowns, direct technique, and definite willingness to adopt emerging technologies. The apparent model-
performance estimates were AUC = 0.714 and Nagelkerke’s R2 = 0.182. Given the limited events-per-parameter
ratio and the absence of internal or external validation, all estimates should be interpreted as exploratory and
hypothesis-generating.

The model yielded an apparent AUC of 0.714 and a Nagelkerke’s R2 of 0.182 in the
analyzed sample. However, because the model included 12 predictor parameters relative to
only 45 outcome events and underwent no internal or external validation, these measures
should not be interpreted as evidence of reliable predictive or discriminatory performance.
The analysis is presented solely for exploratory and hypothesis-generating purposes.

3.10. Perceived Patient Acceptance of Digitally Fabricated Provisional Restorations

Respondents’ perceptions regarding patient acceptance of digitally fabricated pro-
visional restorations are presented in Table 2. Most participants considered that patient
acceptance is influenced primarily by financial considerations. More than half of the re-
spondents indicated that patients might be interested in digitally fabricated restorations but
that additional costs could limit their accessibility. Only a small proportion believed that
most patients would readily accept these restorations despite the increased treatment costs.

3.11. Sources of Professional Information

The primary sources of professional information used by respondents are summarized
in Table 2. Scientific congresses and professional meetings represented the most frequently
reported educational resources, followed by continuing education courses. Internet re-
sources and scientific journals and textbooks were less frequently reported as the principal
source of professional knowledge.

3.12. Measures Implemented to Optimize Provisional Prosthodontic Practice

The strategies implemented by respondents to improve provisional prosthodontic
treatment are presented in Table 2. Additional professional training was the most commonly
reported measure, followed by collaboration with specialized dental laboratories and
investments in updated equipment and restorative materials.
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3.13. Frequently Encountered Complications Associated with Provisional Restorations

The complications most frequently encountered in clinical practice are presented
in Table 2. Debonding and fracture represented the predominant complications reported
by respondents, whereas periodontal complications were less frequently reported.

4. Discussion
4.1. Principal Findings

The present study provides insight into current provisional prosthodontic practices
among Romanian dental practitioners and highlights the ongoing transition toward digital
restorative workflows. Several important findings emerged. First, composite and acrylic
resins remain the predominant materials used for provisional restorations. Second, di-
rect fabrication techniques continue to represent the preferred clinical approach. Third,
although respondents generally expressed favorable attitudes toward digital technolo-
gies, 47.4% provided an affirmative response to the general questionnaire item concerning
current digital technology use. Finally, respondents frequently identified economic consid-
erations, professional education, and perceived technological benefits as factors relevant to
the implementation of digital solutions.

These findings suggest that provisional prosthodontics currently exists in a transi-
tional phase in which conventional methods remain dominant while favorable percep-
tions of digital technologies were frequently reported among the surveyed practitioners.
The coexistence of traditional and digital approaches reflects the complex interaction
between clinical requirements, practitioner experience, technological accessibility, and
economic constraints.

4.2. Material Selection and Fabrication Techniques

Material selection remains a fundamental determinant of the clinical performance of
provisional restorations. In the present study, composite resin was the most frequently
utilized material, followed by acrylic resin. These findings are consistent with previous
reports indicating that both materials continue to occupy a central role in provisional
prosthodontics because of their favorable balance between cost, availability, handling
characteristics, and clinical performance [32,33].

The predominance of composite resin may be explained by its superior esthetic prop-
erties, acceptable wear resistance, and ability to facilitate chairside modifications [32,34].
Acrylic resin also maintained a substantial presence within daily practice, likely reflecting
its affordability and long-standing clinical familiarity [32,35]. Despite the emergence of
digitally manufactured alternatives, conventional materials continue to satisfy the clinical
requirements of many provisional restorative situations [23,36].

Interestingly, no significant associations were identified between practice environment
and material selection, suggesting that restorative preferences are influenced more strongly
by clinical considerations than by geographical factors. Similarly, professional status was
not significantly associated with the use of polycarbonate crowns (p = 0.051). Given the
limited sample size, this result should not be interpreted as evidence of differences among
professional categories.

The direct technique represented the most frequently reported fabrication method.
This observation is not unexpected, as direct procedures offer immediate restoration de-
livery, reduced laboratory dependency, and lower treatment costs [34,37]. Nevertheless,
the substantial proportion of clinicians utilizing indirect techniques may reflect increasing
awareness of the benefits associated with improved polymerization control, enhanced
marginal adaptation, and superior esthetic outcomes [36,38].
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4.3. Digital Transformation and Technology Adoption

One of the most relevant findings of the present study concerns respondents’ generally
favorable perceptions of digital technologies within provisional prosthodontics. Most
respondents perceived CAD/CAM systems and additive manufacturing technologies as
capable of improving restoration quality and expressed openness toward future technologi-
cal implementation [38]. Nevertheless, only 47.4% of participants provided an affirmative
response to the general questionnaire item concerning the current use of digital technolo-
gies for provisional restorations. Because the questionnaire did not operationally define
this category, the reported proportion may encompass heterogeneous interpretations of
digital practice and should not be considered a technology-specific adoption rate.

This finding is consistent with previous international studies demonstrating that
positive attitudes toward digital dentistry do not necessarily translate into widespread
clinical adoption [27,39]. Van der Zande et al. reported that the implementation of dig-
ital technologies among Dutch general dental practitioners was influenced by multiple
practitioner-related and practice-related factors, emphasizing the complexity of technology
adoption in contemporary dentistry [40]. Similarly, Tran et al. observed that although many
dentists in the United Kingdom considered CAD/CAM systems important for the future
of dentistry, actual utilization remained limited, with financial investment and uncertainty
regarding clinical advantages representing major barriers [41].

More recent evidence suggests a gradual increase in digital integration across different
healthcare systems. Krastev et al. reported that 71.3% of Austrian dentists had used
CAD/CAM technology at least once and that 51.8% had access to CAD/CAM systems
in their workplace. However, cost-related concerns and doubts regarding the superiority
of digital workflows over conventional techniques remained important obstacles [23].
Direct comparison with the present findings is limited by differences in the definitions and
measurement of digital technology use. Nevertheless, the affirmative response reported by
47.4% of the present participants suggests an ongoing but incomplete integration of digital
workflows within the surveyed group.

Comparable trends have been reported in Middle Eastern countries. Al-Ibrahim et al.
demonstrated that Saudi dentists generally exhibited positive attitudes toward CAD/CAM
technologies and expressed a strong willingness to incorporate digital workflows into
clinical practice [42]. Likewise, Radwan et al. found that although practitioners recognized
the potential benefits of digital dentistry, implementation was frequently hindered by high
initial costs, resistance to change, interoperability issues, and training-related barriers [43].
These observations are consistent with the present findings, in which high equipment and
material costs were identified as the principal disadvantage of additive manufacturing tech-
nologies and patient affordability was frequently perceived as an important consideration.

The results of the present study also align with those reported by Suganna et al., who
observed favorable perceptions of digital dentistry among practitioners but highlighted
considerable variability in actual utilization and emphasized the importance of continuing
professional education [21]. In the current investigation, scientific congresses, professional
meetings, and continuing education courses represented the primary sources of profes-
sional information, further supporting the critical role of lifelong learning in facilitating
digital transformation.

Further support for the relationship between professional knowledge and clinical
implementation comes from a recent study conducted in China. Zhu et al. showed that
among dentists in Jiangsu province, knowledge of digital dental technologies exerted a
direct effect on attitude, which in turn directly influenced practice, indicating that knowl-
edge also acted indirectly on clinical implementation through attitude formation [44]. In
their sample, CAD/CAM systems were reportedly used by less than half of respondents
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(42.45%), despite considerably higher levels of theoretical familiarity with the technology, a
pattern broadly comparable to the gap between favorable perceptions and actual utilization
observed in the present study. These findings support the structural relationship proposed
in the conceptual framework presented in Figure 3, wherein continuing education and digi-
tal knowledge acquisition precede technology acceptance and subsequent clinical adoption.

Figure 3. Proposed conceptual framework of factors influencing digital technology adoption in
provisional prosthodontics.

A higher degree of digital integration has been reported in Switzerland. Mühlemann
et al. found that approximately one-quarter of Swiss dental practices were equipped with
chairside CAD/CAM systems and that digital workflows contributed substantially to
restorative procedures [45]. Compared with these findings, the surveyed practitioners
appear to represent a group undergoing an incomplete transition toward digital workflows.

Recent evidence from Jordan further supports the multifactorial nature of technology
adoption. Hatamleh et al. reported that digital dentistry implementation was influenced
by access to equipment, availability of materials, and training opportunities, with notable
differences observed between dental practitioners and laboratory technicians [24]. These
findings reinforce the results of the present study, suggesting that successful implementa-
tion of digital prosthodontic workflows depends not only on technological availability but
also on educational, organizational, and economic factors.
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The potential influence of practice environment on digital technology adoption has
also been highlighted in recent evidence from India. Bhatnagar et al. reported measurable
disparities in digital adoption between rural and urban dental practitioners in Western
India and attributed the gap between theoretical knowledge and clinical implementation
to structural barriers, including unequal access to equipment and infrastructure [46]. In
the present study, however, practice environment was not significantly associated with
digital technology utilization. Given the limited sample size and the exploratory nature of
the regression model, the observed estimate for urban practice should not be interpreted
as evidence of a meaningful independent association. Larger studies are required to
determine whether infrastructural accessibility contributes to urban–rural differences in
digital adoption among Romanian dental practitioners.

The exploratory logistic regression analysis did not identify statistically significant
independent associations between the investigated practitioner- or practice-related charac-
teristics and digital technology utilization. Given the limited number of outcome events
relative to the number of predictor parameters, the individual odds ratios, confidence
intervals, and apparent model-performance estimates should not be overinterpreted. The
analysis should be regarded solely as hypothesis-generating. Future adequately powered
studies should evaluate additional determinants, including institutional support, collab-
oration with technologically advanced laboratories, availability of digital infrastructure,
practice size, volume of prosthodontic activity, access to in-house digital equipment, and
financial resources.

Altogether, the descriptive findings suggest that the adoption of digital technologies
in provisional prosthodontics may represent a multidimensional process shaped by tech-
nological, educational, organizational, and economic considerations. Although favorable
attitudes toward innovation were frequently reported, barriers related to cost, training,
and infrastructure may limit broader implementation. These observations are descriptive
and hypothesis-generating and require confirmation in larger, representative studies using
clearly defined technology-specific outcomes.

To facilitate the interpretation of the principal fabrication approaches currently avail-
able for provisional restorations, a comparative overview of conventional, CAD/CAM-
milled, and 3D-printed workflows is presented in Table 5.

Table 5. Comparative characteristics of conventional, CAD/CAM-milled, and 3D-printed provi-
sional restorations.

Characteristic Conventional
Techniques

CAD/CAM-Milled
Restorations

3D-Printed
Restorations

Manufacturing process Direct or indirect manual
fabrication Subtractive manufacturing Additive manufacturing

Initial investment Low High High

Equipment requirements Minimal Milling unit and software Printer, software,
post-processing unit

Production time Variable Moderate Reduced

Marginal adaptation Operator dependent High precision High precision

Esthetic outcomes Good Good to excellent Good to excellent

Mechanical performance Variable Excellent Moderate to good

Material waste Moderate High Minimal

Need for technical expertise Moderate High High
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Table 5. Cont.

Characteristic Conventional
Techniques

CAD/CAM-Milled
Restorations

3D-Printed
Restorations

Degree of customization Moderate High High

Accessibility in routine
practice High Moderate Moderate

Main limitations Operator variability Cost and material waste Cost and technical demands

4.4. Educational and Economic Considerations Related to Adoption

The descriptive findings highlight continuing professional education and economic
feasibility as considerations perceived by respondents to be relevant to digital technology
adoption. Scientific congresses and continuing education courses represented the principal
sources of professional information among respondents, highlighting the central role of
lifelong learning in contemporary restorative practice.

The rapid evolution of restorative materials, digital workflows, and manufacturing
technologies requires clinicians to continuously update their knowledge and skills [47,48].
Previous studies have identified insufficient training and limited familiarity with digital
technologies as important barriers to implementation [47,49]. Consequently, educational
initiatives aimed at strengthening digital competencies may facilitate the responsible inte-
gration of emerging technologies into routine clinical practice [48,50].

Economic considerations were also frequently perceived as potential barriers to adop-
tion. Most respondents believed that patient acceptance of digitally fabricated provisional
restorations would be influenced by the additional costs associated with these treatments.
Similarly, high equipment and material costs were identified as the principal disadvantage
of additive manufacturing technologies.

These findings suggest that successful digital transformation depends not only on tech-
nological performance but also on affordability for both practitioners and patients [18,51].
Reductions in equipment costs, increased accessibility of digital infrastructure, and broader
educational opportunities may therefore accelerate the implementation of digital workflows
within restorative dentistry.

4.5. Clinical Implications and Conceptual Framework

The descriptive findings are consistent with the hypothesis that digital transformation
in provisional prosthodontics represents a multidimensional process involving technologi-
cal, educational, organizational, economic, and patient-related considerations. Based on
the descriptive results of this study and the existing literature, an exploratory conceptual
framework was developed to illustrate factors that may influence the integration of digital
technologies into provisional restorative practice (Figure 3).

Within this framework, practitioner-related factors include clinical experience, open-
ness toward innovation, and engagement in continuing professional education. Patient-
related factors encompass esthetic expectations, perceived treatment value, and financial
considerations. Technological factors involve equipment availability, workflow complexity,
material performance, and manufacturing capabilities. Finally, educational and organi-
zational factors influence practitioners’ ability to acquire the competencies required for
successful implementation.

The complications reported by respondents further highlight the clinical relevance
of optimizing provisional restorative workflows. Debonding and fracture were identified
as the most frequently encountered complications, emphasizing the continued impor-
tance of appropriate material selection, meticulous clinical execution, and evidence-based
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treatment planning. Additional professional training and collaboration with specialized
laboratories were among the most frequently adopted strategies for improving clinical
outcomes, reinforcing the importance of continuous professional development and inter-
disciplinary cooperation.

All these findings suggest that the successful integration of digital technologies
requires more than technological acquisition alone. Sustainable implementation de-
pends on coordinated adaptation involving education, infrastructure, economic acces-
sibility, and patient-centered decision-making [52,53]. Such an approach may facili-
tate the transition toward more predictable, efficient, and individualized provisional
prosthodontic treatment [54].

5. Limitations
The present study has several limitations. First, the study used non-probability con-

venience sampling and voluntary participation, which may have introduced selection
and non-response bias and limited the generalizability of the findings. Second, the sur-
vey assessed self-reported clinical practices and perceptions rather than objectively ver-
ified clinical behaviors or patient outcomes. Therefore, the results may be affected by
recall, reporting, and social desirability bias and cannot provide evidence regarding the
clinical superiority of digital workflows over conventional techniques. In addition, two
response options concerning the perceived disadvantages of 3D printing partially over-
lapped conceptually, as both referred to operator competence. This item-design limitation
may have affected respondents’ ability to distinguish between equipment calibration and
operator-related requirements and should be considered when interpreting the correspond-
ing response frequencies.

Furthermore, the key outcome variable concerning the current use of digital technolo-
gies for provisional restorations was not accompanied by a sufficiently precise operational
definition. Respondents may have interpreted this category as including different com-
ponents, such as CAD/CAM milling, 3D printing, intraoral scanning, or broader digital
documentation and communication procedures. This measurement heterogeneity may
have resulted in outcome misclassification and cannot be resolved retrospectively. Fu-
ture questionnaires should evaluate each technology separately and provide an explicit
operational definition of a digital fabrication workflow.

Third, the questionnaire did not differentiate complications according to the type of
provisional restoration, precluding restoration-specific analyses. Fourth, although the ques-
tionnaire included practice environment, professional status, years of clinical experience,
and type of practice, it did not collect detailed information regarding practice size, the num-
ber of clinicians employed within each practice, the frequency of provisional restoration
use, the monthly volume of prosthodontic procedures, the proportion of clinical activity
devoted to prosthodontics, or access to in-house digital equipment. These unmeasured
practice-level characteristics may have influenced the reported material preferences and
digital technology adoption patterns. Future studies should incorporate these variables
and use larger samples to permit adequately powered subgroup analyses.

Furthermore, no formal a priori sample-size calculation was performed before ques-
tionnaire distribution because the study was designed as an exploratory survey using
non-probability convenience sampling. The final sample size was determined by the
number of fully completed questionnaires returned by practitioners from the predefined
closed distribution list during the study period. Although the response rate was 63.3%,
the achieved sample of 95 participants was relatively modest and may not have provided
sufficient statistical power to detect small or moderate associations, particularly in sub-
group and multivariable analyses. Moreover, because participants were recruited using
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non-probability convenience sampling, the sample cannot be considered nationally repre-
sentative. Accordingly, the findings should be interpreted as preliminary and exploratory.

Additionally, the exploratory multivariable logistic regression model included
12 predictor parameters relative to only 45 outcome events, resulting in an events-per-
parameter ratio below commonly recommended thresholds. This limited ratio may have
reduced the stability of the individual odds ratio estimates and contributed to the wide
confidence intervals observed for several predictors. Furthermore, the model underwent no
internal or external validation. Accordingly, the odds ratios, confidence intervals, AUC, and
Nagelkerke’s R2 are sample-specific, unvalidated estimates and should be interpreted solely
as exploratory and hypothesis-generating rather than as evidence of stable independent
effects or reliable predictive performance.

Finally, the cross-sectional design precludes causal inference regarding factors associ-
ated with digital technology utilization.

6. Conclusions
Within the limitations of this exploratory cross-sectional survey, composite and acrylic

resins were the most frequently reported materials among the participating Romanian
dental practitioners, while direct fabrication remained the most commonly used technique.
Although respondents generally expressed favorable perceptions of digital technologies,
only 47.4% provided an affirmative response to the general item concerning their current
use in the fabrication of provisional restorations. This proportion should be interpreted cau-
tiously because digital technology use was not operationally defined in the questionnaire.

The exploratory multivariable analysis did not identify statistically significant inde-
pendent associations with digital technology utilization. Therefore, the present findings
do not establish predictors of digital adoption or demonstrate the clinical superiority of
digital workflows over conventional techniques. Instead, they provide preliminary de-
scriptive information regarding current practices and practitioners’ perceptions within the
surveyed group. Larger, representative, and adequately powered studies using clearly
defined technology-specific outcomes and objective clinical measures are required to evalu-
ate the determinants, implementation, and clinical performance of digital workflows in
provisional prosthodontics.
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