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ABSTRACT 
Aim: The purpose of this study was to evaluate the application of digital technologies amongst dental practitioners 

in Romania. Material and Methods: An online questionnaire (elaborated in order to detect possible factors that 

determine dentists to use digital dental technology as well as their interest in digital training) was distributed to a 

representative sample of dentists. The collected data was subjected to a statistical analyze. Results and Discussions: 

The obtained results pointed out the existence of dissimilarities as regards the use of digital technologies (digital 

radiography, digital ortopantomography, CBCT, intraoral scanners, CAD/CAM Systems, digital color 

determination) by various groups of dental practitioners, thus depending on: medical degree, age, gender, workplace 

location. Conclusions: digital dental technology has been successfully implemented in current dentistry practice in 

Romania; yet, dental practitioners are still reluctant in application of newest digital technologies, such as intraoral 

scanning or CAD/CAM systems, although they declared their interest in digital training. 
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INTRODUCTION 
One of the most distinctive features of the 21st 

Century is the introduction and ever-growing 

use of digital technologies in a large number 

of professional fields. Since 2000 these new 

technologies have played an important role in 

our personal and professional lives. 

Particularly in general medicine, the 

technological progress deriving from using 

digital techniques both in the investigation and 

surgical fields is well known [1, 2]. 

Today dentistry makes no exception to the 

rule. Following the introduction of dental 

implants, a turning point in dental practice that 

has completely changed the general approach 

in prosthetics, our profession has recently 

faced a new challenge:  the use of digital 

techniques in everyday practice [3]. 

All dentistry specialties tend to become fully 

digitized, starting from the simplest 

paraclinical investigations to digital-

radiography, intraoral scanning, computer 

aided design and manufacturing (CAD/CAM) 

and advanced computer guided implant 

surgery [4, 5]. 

Today it is estimated that 25% of the articles 

and research studies in scientific dentistry 

literature regard this subject while the number 

of conferences and courses dedicated to this 

theme is equally high. While they provide 

notable evidence on the use of digital dental 
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technology, they do not offer an overall 

picture of either its present adoption and 

implementation or of the factors influencing 

practitioners in this respect.  

Nevertheless, a series of international recently 

published studies aim to identify the factors, 

characteristics and criteria that determine 

dentists to adopt digital techniques into their 

daily practice [6, 7]. And, as for any 

innovative field, such introduction encounters 

both technical challenges and human 

reluctance [8]. 

The purpose of this paper is to evaluate and 

discuss - in the context of current data offered 

by specialized literature - the level of 

application of digital techniques amongst 

dentists in Romania, as well as the 

practitioners’ interest regarding their future 

training and familiarization with these 

innovative technologies in view of introducing 

them into their current practice. 

 

MATERIAL AND METHODS 

Study sample  

Data were collected between October 2018 

and January 2019 using an online 

questionnaire elaborated by the authors and 

distributed among dental practitioners in 

Romania (68 dentists). The questionnaire was 

organized by age and gender of respondents to 

ensure that it covered a representative sample 

of Romanian dentists; it included general 

dental practitioners as well as specialized 

dentists working in private either in group 

practices or larger clinics. Other evaluated 

factors were: dentists’ experience (years of 

practice) and location of their practice (capital 

city or other cities). All participants confirmed 

their agreement to participate in the survey. 

Data collection  

The questionnaire was elaborated on the basis 

of consultations between the authors and other 

professionals in dentistry and dental 

education, who employ digital technologies, 

with the purpose to identify possible factors 

influencing the use of such techniques. As a 

result, six digital dental technologies were 

identified as the most innovative and 

frequently used, out of which 3 were imagistic 

and planning techniques (digital radiography, 

digital ortopantomography, CBCT) and the 

other 3 were clinical digital-tools (intraoral 

scanners, CAD/CAM Systems and digital 

color determination). 

With respect to each selected technology, 

respondents were asked if they use that 

specific digital technology in their daily 

practice and the response alternatives were 

“yes” and “no”. In order to assess the degree 

of knowledge and interest regarding each 

digital technology selected, additional remarks 

were inserted into the questionnaire to be duly 

chosen by the participants: 

-I do not use but I am interested in using it and 

receiving related training in the future; 

-I do not use it nor am I interested in it; 

-I do not have any interest in this topic. 

Data analysis 

All the data collected during the study were 

analyzed using IBM SPSS Statistics 20. 

Quantitative variables were tested for normal 

distribution using the Shapiro-Wilk Test and 

were written as averages with standard 

deviations while categorical variables were 

written as counts or percentages. 

Quantitative variables were tested using 

Mann-Whitney U tests because of their non-

parametric distribution and all the existing 

correlations were demonstrated using 

Spearman’s Rho Correlations, while 

categorical variables were tested using 
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Fisher’s Exact tests and all the existing 

correlations were demonstrated using Pearson 

Correlations. 

RESULTS AND DISCUSSIONS 

The majority of the 68 participants in the 

study are women (89.7%) and have their 

workplace in Bucharest (85.3%) and more 

than half of the respondents (60.3%) work in 

an interdisciplinary clinic. The data also show 

that the dentist participating in the study are 

young (average age is 27.94 ± 6.383 years) 

with short experience in the medical field (3 ± 

5.955 years). This is correlated also with their 

professional degree, most of them being 

resident dentists (69.1%) or just dentists 

(23.5%) while consultants (2.9%) or senior 

consultants (4.4%) represent a small quota of 

the entire study group. At the same time, the 

participants using digital technology are 

younger than the subjects using traditional 

technology, as Table 1 shows. The topic 

regarding the correlation between age and use 

of digital technology can also be found in 

scientific literature [9, 10]. 

 
Таble 1. Distribution of the demographic data corresponding to the interviewed dentist 

 

Demographic data Average ± SD Interval 

Age 27.94 ± 6.383 24-50 

Years of practice 3 ± 5.955 0-25 

Gender N % 

Female 61 89.7% 

Male 7 10.3% 

Professional degree N % 

Dentist 16 23.5% 

Resident physician 47 69.1% 

Consultant 2 2.9% 

Senior consultant 3 4.4% 

Workplace location N % 

Province 10 14.7% 

Bucharest 58 85.3% 

Type of workplace N % 

Dental office (1-2 dental units) 27 39.7% 

Interdisciplinary clinic (>3 units) 41 60.3% 

 

Further analyzing the medical techniques used 

in their daily practice, the results are as 

follows: 

- most of the interviewed physicians / dentists 

assessed use intraoral X-Rays (64.7%) or 

orthopantomography (83.8%) in daily 

practice; 

- most of the interviewed physicians are 

interested in taking courses on CBCT (63.2%), 

intraoral scanners (82.4%), CAD/CAM 

systems (76.5%) or on the digital 

determination of tooth color (79.4%) but do 

not use these medical techniques in their daily 

practice; 
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- the average number of dental techniques 

used by the interviewed physicians is 2.29 ± 

1.847, ranging from 0 to all 6 techniques 

mentioned in the questionnaire, as it can be 

seen in Table 2. 

Table 3 highlights the discrepancies as 

regards the use of intraoral X-rays by male 

and female dentists. Thus, the disparities 

between the quotas of female and male 

dentists who use or not intraoral X-rays 

(p=0.039) and the low degree of positive 

correlation as described by the Pearson 

Correlation Coefficient (p=0.040, R=0.250) 

suggest that male dentists use intraoral X-rays 

more frequently than female physicians.

 

Таble 2. Evaluation of the dental techniques currently used in medical practice 

 

Dental technique / 

Answer 

I do not use it in daily 

medical practice and I am 

not interested in receiving 

information about it 

I do not use it in my 

daily practice but I am 

interested in taking 

training courses on it 

I use it in my daily 

medical practice 

N (%) N (%) N (%) 

Intraoral X-ray 0 (0%) 24 (35.3%) 44 (64.7%) 

Orthopantomography 0 (0%) 11 (16.2%) 57 (83.8%) 

CBCT 3 (4.4%) 43 (63.2%) 22 (32.4%) 

Intraoral scanners 1 (1.5%) 56 (82.4%) 11 (16.2%) 

CAD/CAM 3 (4.4%) 52 (76.5%) 13 (19.1%) 

Digital determination of 

tooth color 5 (7.4%) 

54 (79.4%) 9 (13.2%) 

Parameter Average ± SD Interval 

Number of dental 

techniques used in daily 

practice 

2.29 ± 1.847 

 

 

0-6 

 

Таble 3. Significant differences regarding the use of intraoral X-ray by male and female dentists 

 

Use of Intraoral X-ray/Gender Female Male P-value* 

N (%) N (%) 

Absent 24 (100%) 0 (0%) 0.039 

0.040, R=0.250** Present 37 (84.1%) 7 (15.9%) 

* Fisher’s Exact Test, **Pearson Correlation Coefficient 
 

Notable discrepancies between the use of 

intraoral X-rays and employment of other 

medical techniques can be seen in Table 4. As 

it can be noted, there are important differences 

between the proportions of physicians who use 

or not intraoral X-ray in their daily practice 

and the application of orthopantomography 

(p<0.001) or CBCT (p=0.014); the Pearson 

Correlation Coefficient describes a high grade 

of positive correlation for the use of 

orthopantomography (p<0.001, R=0.595) and 

a moderate grade of positive correlation for 
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the usage of CBCT (p=0.009, R=0.313); data 

suggests that physicians who use intraoral X-

rays in their daily medical practice use also 

and more often orthopantomographies and 

CBCT in comparison to physicians who don’t 

use intraoral X-rays in their daily medical 

practice. As a general observation, dentists in 

the present study seem to use digital 

radiography on more often than practitioners 

surveyed in earlier studies [11]. 

Таble 4. Significant differences between the use of intraoral X-rays and employment of other 

medical techniques 

 

Use of Intraoral X-rays/ 

Use of Orthopantomography 

Absent Present P-value* 

N (%) N (%) 

Physicians who do not use 

Intraoral X-rays in Daily 

Practice 11 (45.8%) 13 (54.2%) 

<0.001 

<0.001, R=0.595** 

Physicians who use Intraoral X-

rays in Daily Practice 0 (0%) 44 (100%) 

Use of Intraoral X-rays/ 

Use of CBCT 

Absent Present P-value* 

N (%) N (%) 

Physicians who do not use 

Intraoral X-rays in Daily 

Practice 21 (87.5%) 3 (12.5%) 

0.014 

0.009, R=0.313** 

Physicians who use Intraoral X-

rays in Daily Practice 25 (56.8%) 19 (43.2%) 

* Fisher’s Exact Test, **Pearson Correlation Coefficient 

 
Table 5 shows the significant differences 

between the use of CAD/CAM Systems, 

intraoral scanners and the professional degree. 

Thus, there is a significant difference between 

the proportions of physicians who are 

consultants  and the ones with a different 

medical degree in regards of the use of 

CAD/CAM Systems (p=0.034) as well as the 

use of intraoral scanners (p=0.024); the 

Pearson Correlation Coefficient describes a 

moderate grade of positive correlation for the 

use of CAD/CAM Systems (p=0.003, 

R=0.358) and for the use of intraoral scanners 

(p=0.001, R=0.396); data suggests that 

physicians who are currently consultants, use 

more often the CAD/CAM Systems and 

intraoral scanners then physicians who have a 

different medical degree. 

Таble 5. Significant differences between the use of CAD/CAM Systems and intraoral scanners 

relative to professional degree 
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Professional Degree/ 

Use of CAD/CAM Systems 

Absent Present P-value* 

N (%) N (%) 

Other than consultant 55 (83.3%) 11 (16.7%) 0.034 

0.003, R=0.358** 
Consultant 0 (0%) 2 (100%) 

Professional Degree/ 

Use of intraoral scanners 

Absent Present P-value* 

N (%) N (%) 

Other than consultant 57 (86.4%) 9 (13.6%) 0.024 

0.001, R=0.396** 
Consultant 0 (0%) 2 (100%) 

* Fisher’s Exact Test, **Pearson Correlation Coefficient 
Large differences between the proportions of 

physicians who use CAD/CAM Systems and 

those who do not and the associated 

application of intraoral scanners (p<0.001) 

were noted, as seen in Table 6. Given the high 

degree of positive correlation (p<0.001, 

R=0.700) as Pearson Correlation Coefficient 

describes, data suggest that physicians who 

employ CAD/CAM Systems in their daily 

practice also use intraoral scanners quite 

frequently. 

Discrepancies in using CBCT in relation to the 

other studied parameters (employment of 

intraoral scanners; application of 

orthopantomography; workplace location; 

medical degree) were also analyzed, as Table 

7 emphasizes. 

Таble 6. Correlation between the application of CAD/CAM Systems and the use of intraoral 

scanners 

Usage of CAD/CAM Systems/ 

Usage of intraoral scanners 

Absent Present P-value* 

N (%) N (%) 

Physicians who do not use 

CAD/CAM in Daily Practice 53 (93%) 4 (7%) 
<0.001 

<0.001, R=0.700 

Physicians who use 

CAD/CAM in Daily Practice 2 (18.2%) 9 (81.8%) 

* Fisher’s Exact Test, **Pearson Correlation Coefficient 

 
Таble 7. Discrepancies in using CBCT in relation to the other evaluated parameters 

Use of CBCT/ 

Use of intraoral scanners 

Physicians who do not 

use CBCT  

Physicians who use 

CBCT  

P-value* 

N (%) N (%) 

Absent use of intraoral scanners 42 (73.7%) 15 (26.3%) 0.030 

0.015, R=0.294** Present use of intraoral scanners 4 (36.4%) 7 (63.6%) 

Use of CBCT/ 

Use of Orthopantomography 

Absent Present P-value* 

N (%) N (%) 

Absent use of Orthopantomography 11 (100%) 0 (0%) 0.012 

0.012, R=0.304** Present use of Orthopantomography 35 (61.4%) 22 (38.6%) 
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Use of CBCT/ 

Workplace location 

Absent Present P-value* 

N (%) N (%) 

Province 3 (30%) 7 (70%) 0.010 

0.005, R= -0.334** Bucharest 43 (74.1%) 15 (25.9%) 

Use of CBCT/Professional degree Absent Present P-value* 

N (%) N (%) 

Other than senior consultant 46 (70.8%) 19 (29.2%) 0.031 

0.010, R=0.311** Senior consultant 0 (0%) 3 (100%) 

Use of CBCT/Professional degree Absent Present P-value* 

N (%) N (%) 

Other than resident physician 10 (47.6%) 11 (52.4%) 0.026 

0.018, R= -0.286** Resident physician 36 (76.6%) 11 (23.4%) 

Fisher’s Exact Test, **Pearson Correlation Coefficient 

In regards of these studied aspects (Table 7), 

the following correlations were established: 

- physicians who use CBCT in their daily 

practice use intraoral scanners (p=0.015, 

R=0.294) and orthopantomographies 

(p=0.012, R=0.304) more often - and they are 

usually senior consultants (p=0.010, 

R=0.311); 

- physicians who have not adopted CBCT in 

their daily practice often work in other cities 

than Bucharest (p=0.005, R= -0.334) and are 

usually resident physicians (p=0.018, R= -

0.286). 

Specialized dentists were more often high 

technology users than non-specialists; a 

similar association has been found in studied 

specialized literature [12]. 

 

CONCLUSIONS 

It is particularly important to study and 

understand the personal and professional 

factors that determine dentists to adopt and 

implement digital techniques in their current 

dental practice. In order for the future 

innovation in the field of digital technologies 

to be useful and beneficial for dentists and 

their activity, the dissimilarities as regards the 

use of technology by various groups of dental 

practitioners should be taken into 

consideration. Dentists’ attitude towards 

digital technologies can still have an impact 

on such differences, representing an aspect 

which should be addressed by future research. 

Both manufacturers and suppliers of digital 

dental technology as well as educators - 

teachers, lecturers, universities - may benefit 

from considering such factors and, 

consequently, from duly adapting their 

communication and training processes. 

This study shows that digital planning and 

imaging techniques have been successfully 

implemented in current dentistry practice in 

Romania; on the other hand, dentist 

practitioners are still reluctant in adopting 

digital clinical techniques (intraoral scanning, 

CAD/CAM) despite their declared interest in 

pursuing dedicated training in this field; this 

requires future studies on larger samples of 

physicians on the adoption of new 

technologies in their current practice.
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