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Introduction

The impact of  dental computer-aided design/com-
puter-aided manufacturing (CAD/CAM) systems is 
gradually increasing in the field of  dental prostheses, 
such as crown, bridge, inlay, and implant patient-cus-
tomized abutment.1-5 The use of  dental CAD/CAM 
systems results in a reduction in costs and shorten-
ing of  production time, and also facilitates the use 
of  new prosthetic manufacturing methods with new 

prosthetic materials (e.g., zirconia) as opposed to the 
traditional methods, including impression-taking and 
wax mold production, casting, and grinding.6-10 

Dental CAD/CAM consists of  three stages. First, 
the stage of  information compiling, where intraoral 
geometric forms are converted to digital in a labora-
tory or using an oral scanner; second, the processing 
stage where the digitized information is processed 
using CAD Software; and the final stage of  produc-
tion where prosthesis is produced using milling or 
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Purpose: This study evaluated the usability of and satisfaction with two types of computer-aided design (CAD) software among 
users who had experience with dental implant CAD software and those who did not. Materials and Methods: Dental technicians (n 
= 20) who had previous experience with dental implant CAD Software and students from the College of Dentistry (n = 12) who had 
never designed implant custom abutments were asked to evaluate two types of CAD Software, Exocad and Deltanine. In addition, 
the participants were asked to fill out a structured questionnaire (Section 1: Entering basic information and retrieving files; Section 
2: Setting conditions before abutment design; Section 3: Setting abutment design; and Section 4: Overall satisfaction). For the 
statistical analysis of the collected data, Mann-Whitney U test was used (α = .05). Results: The ease of design and satisfaction with 
the implant CAD Software, evaluated with respect to 21 statements divided into four Stages, were significantly higher for Exocad 
in both groups for Secion 1. For Sections 2 and 3, participants with experience evaluated Deltanine to be significantly better. For 
Section 4, both groups evaluated Exocad Software to be better. Conclusion: Overall, the Exocad Software was evaluated as having 
better usability and offering greater satisfaction. However, in terms of performance in the core of the design process, i.e. Sections 
2 and 3, Deltanine was rated higher by the experienced users. Thus, if the user interface design parts are supplemented, Deltanine 
CAD Software could be put to a wider use in clinics. (J Dent Rehabil Appl Sci 2019;35(1):11-9)
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3D printing.7 These individual processes act in con-
cert to produce an accurate and highly comprehen-
sive dental prosthesis. An error that occurs in any of  
these three processes may bring about the distortion 
of  the prosthesis and, as a result, shorten its lifespan. 
Thus, various studies have been conducted on scan-
ning process, CAD Software, and milling machine or 
3D printing.

Out of  the three stages, the CAD process is the 
step where dental prosthesis is digitally produced 
with CAD software, utilizing the scan data collected 
during the initial stage of  information collection.11 
Currently, in the field of  digital dentistry, a variety of  
CAD software packages are used including 3Shape 
Dental System (3shape A/S, Copenhagen, Denmark) 
and Exocad (Exocad GmbH, Darmstadt, Germany). 

To achieve excellence in dental prosthesis, the skill 
of  the dental technicians who utilize the CAD Soft-
ware is essential. In addition, the dental technicians 
who mastered the use of  CAD Software would be 
the ideal reviewers to understand and evaluate the 
strengths and weaknesses of  the relevant CAD Soft-
ware. Thus, it is absolutely necessary to investigate 
and evaluate the usability of  and satisfaction with 
existing CAD programs among skilled dental techni-
cians for the development of  better, more advanced 
CAD software packages.

Despite the importance of  this problem, few stud-
ies have been conducted on the usability and satis-
faction of  dental technicians with designing dental 
prosthesis using CAD Software. This study evaluated 
the usability and satisfaction with CAD Software by 
dental technicians in active workforce. A software 
package already widely used in clinics and newly 
developed CAD Software were compared. In addi-
tion, this study investigated the beginners’ experience 
with CAD Software and compared the satisfaction 
of  experts and beginners with two different software 
packages.

Materials and Methods

Research Methods

Dental technicians in active workforce with expe-

rience in operating dental CAD/CAM and college 
students of  dentistry, who were first-time users, were 
asked to design patient-customized implant abut-
ments using two types of  CAD Software. In addi-
tion, they were asked to respond to survey questions 
that tested their understanding, including entering 
basic information and retrieving files, setting con-
ditions before abutment design, setting abutment 
design, as well as assessing their overall satisfaction 
through a structured questionnaire with the self-
administration method (Table 1, 2). The participants 
of  this study were 20 dental technicians active in 
Daegu and 12 junior and senior students in Kyung-
pook National University School of  Dentistry. The 
study was conducted from May 8 through June 11, 
2017. The dental technicians who had experience in 
using CAD Software were designated as experienced 
personnel, while the subjects without a previous 
experience were designated as inexperienced users. 
The CAD software programs for implant abutment 
design that were evaluated include Exocad (Exocad 
GmbH, Darmstadt, Germany) and Deltanine (Dae-
sung, Seoul, Korea) (Fig. 1). 

Fig. 1. The flowchart of this study.

Dental technician 20 persons

Dental school graduate student 12 persons

Abutment design using CAD software

Fill out questionnaire (Liker's scale)

Software Satisfaction Assessment

(EXOCAD, 3DSystem)
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Developing questionnaire statements

The dental technicians filling out the questionnaire 
were asked to state their position, gender, age, clinical 
experience, the experience in using CAD software, 
and the name of  the CAD software they used. Like-
wise, the college students of  dentistry filling out the 
questionnaire were asked to state their gender and 
age. 

“Entering basic information and retrieving files” 
section was composed of  four questions, including 
three statements about the ease of  entering basic 
information and retrieving files in the CAD Software 
program, and one question about satisfaction. Each 
question was interpreted on a five-point Likert scale: 
five points for “Strongly agree,” four for “Agree,” 
three for “Neutral,” two for “Disagree,” and one for 
“Strongly disagree.” The higher score corresponded 
to better usability and higher satisfaction.

Table 1. Statements in the questionnaire in Sections 1 and 2

Classification No. of  
a large section

No. of  
a small section Statements

1. Entering basic 1 1-1 It is easy to use user interface design such as screen composition 
information and menu.

and retrieving files 1-2 The user interface design of  the Software is sophisticated.
1-3 It is easy to enter patient information.
1-4 It is easy to retrieve data and designate files.

2. Setting conditions 2 2-1 It is easy to use the user interface design in setting conditions 
before abutment before design.

design 2-2 It is easy to manipulate images (To enlarge, reduce, move, and 
rotate).

2-3 It is easy to adjust the occlusal surface and in the buccal direction.
2-4 It is easy to select the scan body (Locator).
2-5 The process of  overlapping the scan body (Image and library) is 

convenient.
2-6 It is easy to manipulate it for the setting the margin line.
2-7 It is easy to modify the margin line.
2-8 The default setting is reasonably set.

Table 2. Statements in the questionnaire in Sections 3 and 4

Classification No. of  
a large section

No. of  
a small section Statements

3. Setting abutment 
design

3 3-1 It is easy to use user interface design in the design setting.
3-2 It is easy to adjust the size and shape of  the crown.
3-3 It is easy to adjust the size and shape of  the lower abutment.
3-4 It is easy to adjust the size and shape of  the upper abutment.
3-5 It has various functions of  setting the upper and lower abutments.
3-6 The finally designed abutment is designed to the desired shape.
3-7 The shape of  the crown in the library is satisfactory.
3-8 The default setting is reasonably set. 

4. Overall satisfaction 4 4-1 Overall satisfied
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“Setting conditions before abutment design” sec-
tion was composed of  eight questions, including 
seven statements about the usability of  setting condi-
tions before patient-customized implant abutment 
design and one question about satisfaction. The 
questions were focused on evaluating whether or 
not various conditions facilitated patient-customized 
abutment design. The same five-point Likert scale 
was used here as described in the previous section. 

“Setting abutment design” section was composed 
of  eight questions, including four statements about 
the usability of  implant patient-customized setting 
abutment design and four statements about satisfac-
tion. The same five-point Likert scale was used here 
as described in the previous section.

The overall satisfaction was assigned numeric rat-
ings from 1 through 10 and recorded after the com-
pletion of  the survey for all statements.

Statistical analysis

The distribution of  the survey scores did not fol-
low the normal distribution pattern when Shapiro-
Wilk’s test was used (P < 0.05). Thus, satisfaction 
with each statement in the two groups based on the 
CAD Software was verified by Mann-Whitney U test 
(a = 0.05).

Results

 This survey was evaluating the design usability and 
satisfaction with the implant CAD Software; the sur-
vey consisted of  four Sections (21 statements). The 
results of  this survey are as follows:

The experienced users graded the statements “It 
is easy to use UI design such as screen composition 
and menu” and “The UI design of  the Software is 
sophisticated” significantly higher, while the inexpe-
rienced users graded the statement “It is easy to use 
UI design such as screen composition and menu” 
significantly higher. At this section, the satisfaction 
was significantly higher with Exocad in both groups 
(Fig. 2).

The experienced users graded the statement “It 
is easy to modify the margin” significantly higher, 
and there were no significant differences in all other 
statements between the two groups. At this section, 
the experienced users evaluated Deltanine more 
highly, while the inexperienced users evaluated Exo-
cad more highly (Fig. 3).

The experienced users graded the statements “It is 
easy to adjust the upper abutment to the desired size 
and shape” and “It has diverse functions by which 
the upper and lower abutments are set” significantly 
higher, and there were no significant differences in all 
other statements between the two groups. However, 

Fig. 2. Scores of experienced (A) and inexperienced users (B) in Section 1. 
            * Significantly different (P < 0.05).
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Fig. 3. Scores of experienced (A) and inexperienced users (B) in Section 2.
           * Significantly different (P < 0.05).
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Fig. 4. Scores of experienced (A) and inexperienced users (B) in Section 3.
           * Significantly different (P < 0.05).
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Fig. 5. Scores of experienced (A) and inexperienced users (B) in Section 4.
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in this section, the experienced users evaluated Del-
tanine significantly more highly (Fig. 4).

There were no statistically significant differences 
between the two groups (experienced and inexperi-
enced users), but satisfaction with Exocad was higher 
(Fig. 5).

Discussion

This study conducted a survey of  user interface, 
usability for patient-customized abutment design, 
and satisfaction after production for two types of  
CAD software, Exocad and Deltanine. The results 
were evaluated and compared for two user groups. 
To conduct a comparative study of  the two types 
of  CAD Software, the survey of  satisfaction was 
conducted in the same location with the same com-
puter. A comparative study is a method that evalu-
ates the strengths and weaknesses of  one feature as 
compared to two or more with similar properties, 
and can reveal the underlying trends most efficiently. 
The characteristics of  each program can be better 
understood by comparing and evaluating two types 
of  software side-by-side; some trends would be dif-
ficult to identify if  only one program were evaluated. 
In addition, this type of  study can directly compare 
relative strengths and weaknesses between the two 
programs.12

In the evaluation of  the survey statements among 
the experienced users, in the section on “entering ba-
sic information and retrieving files”, the satisfaction 
with Exocad was significantly higher than with Delta-
nine in the “It is easy to use UI design such as screen 
composition and menu” and “The UI design of  the 
Software is sophisticated” statements. This can be 
explained by relatively longer availability of  Exocad 
in clinics and program upgrades through users’ feed-
back, that resulted in better outcomes in terms of  us-
ability and UI design. In other words, given that Del-
tanine is restricted to South Korea, there is a limited 
number of  users and they felt relatively less familiar 
with the Deltanine as compared to Exocad.

 In the evaluation of  the survey statements among 
the inexperienced users, in the section on “entering 
basic information and retrieving files,” the satisfac-

tion with Exocad was significantly higher than with 
Deltanine in the “It is easy to use UI design such as 
screen composition and menu.” An inconvenient fea-
ture of  Exocad is the requirement to designate each 
file when retrieving scan data for the upper jaw and 
lower jaw, while in Deltanine, one can retrieve the 
folder that contains the scan data at once. So, it was 
initially expected that the result would be opposite in 
the survey with the inexperienced users, unacquaint-
ed with the Exocad program. And yet, it appears 
that big emoticons on the Exocad main page and 
more intuitive screen design produced as a result of  
extensive user feedback are also attractive for inex-
perienced users. Moreover, these features of  Exocad 
also appeared important for the inexperienced users’ 
overall satisfaction with the program, as their overall 
satisfaction was significantly higher with Exocad than 
with Deltanine.

In 2014, Hyun and Park noted that, in choosing a 
particular product, desirability is an important factor 
for inexperienced users, and reliability is an impor-
tant factor for the experienced users.13 The desirabil-
ity of  CAD Software may be largely influenced by 
the design elements, since it is difficult to appreciate 
its functional properties and this reason alone could 
determine the overall satisfaction.

For the experienced users, the sections of  “setting 
conditions before abutment design” and “setting 
abutment design,” Deltanine had significantly higher 
scores than Exocad for the statements, “It is easy to 
modify the margin”, “It is easy to adjust the upper 
abutment to the desired size and shape”, and “It has 
diverse functions by which the upper and lower abut-
ment can be set”. This result is the opposite to the 
survey of  satisfaction with the statement “entering 
basic information and retrieving files” that favored 
Exocad. In retrospect, the previous result was caused 
by the positive effect of  familiarity with the software, 
while here the familiarity allowed the experienced 
users to spot the weaknesses easier. It appears that a 
relative newcomer, Deltanine Software, attempted to 
improve the convenience for some of  the functions 
and this was noted here when compared to Exocad.

 There was no significant difference in data for 
the statements “setting conditions before abutment 
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design” and “setting abutment design” among the 
inexperienced users with respect to both programs. 
Abutment design requires substantial expertise and 
skills, so it might be too difficult for the inexperi-
enced users to compare the differences and strengths 
and weaknesses. 

A limitation of  this study is the small number of  
subjects. It was difficult to recruit subjects in the 
experienced user group since they should be dental 
technicians who had experience with operating CAD 
software. It would be necessary to recruit a greater 
number of  participants from wider geographical 
areas (not limited to Daegu) in order to increase the 
reliability and feasibility of  this research in the future. 
In addition, this study was limited to comparing only 
two types of  CAD software, Exocad and Deltanine. 
Including other types of  CAD programs and evalu-
ating satisfaction with each of  them would better 
contribute to the development of  the comprehensive 
CAD Software.

Conclusions

This study arrived at the following conclusions:
1.  More users preferred UI design of  Exocad than 

that of  Deltanine.
2.  Generally, the Exocad Software was evaluated as 

having better usability and offering greater satis-
faction.

3.  Deltanine CAD Software, also, is satisfactory 
and it can be widely used in clinics.

4.  Deltanine CAD Software includes straightfor-
ward steps to modify the margin and to adjust 
the size and shape of  the upper abutment. It has 
diverse functions whereby the upper/lower abut-
ment can be set, which can provide additional 
help to the users who are familiar with any CAD 
Software.
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두 종류 치과 임플란트 캐드 소프트웨어의 사용자 편의성 및 만족도 비교

김성민, 이완선, 손큰바다, 이규복*
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목적: 치과 임플란트 캐드 소프트웨어를 사용해 본 경험자와 무경험자에 의한 두 종류 캐드 소프트웨어의 사용자 편의성 
및 만족도를 평가하는 것이다.
연구 재료 및 방법: 치과 임플란트 캐드 소프트웨어에 경험이 있는 20명의 치기공사와 캐드 소프트웨어를 사용해보지 않
은 12명의 경북대학교 치과대학 학생에게 두 종류의 캐드 소프트웨어(ExoCad, Deltanine)를 이용하여 임플란트 맞춤 지
대주(implant custom abutment)를 디자인하도록 하였다. 그리고 구조화된 설문지(1단계: 기본 정보 및 파일 불러오기, 2
단계: 지대주 디자인 전 조건 설정, 3단계: 지대주 디자인 설정, 4단계: 전체적인 만족도)를 작성하도록 하였다. 수집된 자
료의 통계분석은 Mann-Whitney U test를 사용하였다(α = .05).
결과: 4단계로 나누어 진 21개 문항에 대해 평가된 치과 임플란트 캐드 소프트웨어의 디자인 편의성과 만족도는 1단계

의 두 문항에서 모두 Exocad 소프트웨어에서 유의하게 높았습니다. 2단계 및 3단계의 경우 경험이 있는 참가자는 Del-
tanine 소프트웨어가 훨씬 뛰어나다고 평가했습니다. 4단계에서는 두 문항 모두 Exocad 소프트웨어에서 높은 평가를 받
았습니다.
결론: 2 종류 치과 임플란트 캐드 소프트웨어의 편의성 및 만족도 조사에서 Exocad 소프트웨어가 전체적으로 높은 평가

를 받았다. 하지만 디자인 과정 중 핵심인 2, 3단계에서 유경험자는 Deltanine 소프트웨어를 높게 평가하였다. 따라서 그 
외 부분을 보강하면 Deltanine 소프트웨어는 임상에서 널리 사용될 수 있을 것이다.

(구강회복응용과학지 2019;35(1):11-9)
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