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Background: Despite the great effort between the dentist and dental technician in prosthesis fabrication, there is a lack of proper
communication. According to the laboratory prescription, the communication process must include all the essential elements to
complete the prosthesis fabrication correctly. The digital revolution in dentistry suggested using information technology system
prescriptions instead of traditional prescriptions.

Aim: To explore the association between the application of ITS and the communication process between dental laboratories and dental
clinics in a developing country setting.

Methods: The current study used a quasi-experimental design (posttest only). A convenience sample of 600 subjects was divided into
two subsamples of 300 subjects each. The data from the first subsample was collected from traditional (paper-based) prescriptions, and
the data from the second subsample was collected from the Information Technology System (ITS).

Results: It was associated with a statistically significant commitment to recording the most essential information in the dental lab
prescription. The time spent completing and delivering the work was faster, and the need for recommunication was less common
among those using ITS than those using traditional systems. Regarding the quality of the prosthesis, the need for modification or redo
due to improper shade, inappropriate charting of teeth, or lack of additional information in the dental lab prescription was less among
users of the ITS system compared to the traditional system (P < 0.05).

Conclusion: Using ITS instead of a traditional system can enhance the communication process and the amount filled in the laboratory
prescription in multiple aspects, including the completeness of essential information in the dental lab prescription, the time needed to
complete the cases, the need to re-communicate less frequently with the dentist, and improved the quality of the prosthesis.
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Introduction

Information Technology System (ITS) is the science that uses and consists of a group of elements: computers, computer
networks, software products, databases, and human resources to store, process, and transfer information.! Due to the
large amount of information needed daily, ITS has replaced the traditional system for transferring the required informa-
tion using papers to provide the necessary information. ITS provides characteristics of paper that allow the information to
be tracked quickly.”® Transferring information depends on how the dental laboratory and dental clinic communicate
using the traditional system, such as paperwork, or the proposed new way using an Information Technology System (ITS)
uploaded on their computers. Communication conveys information to create a shared understanding.* However, relevant
guidelines and obligatory professional standards must be established to regulate prosthodontic treatment procedures,
which include dental laboratory services.” The communication process between dentists and dental technicians depends
on prosthetic laboratory prescription, which has the essential information to complete each patient case.” ™ A developed
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communication process can facilitate good communication between dentists and responsible dental laboratory techni-
cians when a dentist deals with multiple laboratories. The ITS functions include tracking patients’ information,
automated alerts, and real-time updates, making this system more effective than paper-based communication. Utilizing
this ITS will positively impact patient outcomes, such as reducing waiting time and improving patient satisfaction. The
ITS also aids the data security and handling of patient data, where dental team training will make the research more
comprehensive and relevant. The successful prosthesis reflects a successful relationship between the dentist and the
dental technician.” ' Authors focused on the importance of communication and concluded that communication is the
key to success in dentistry/laboratory relations.>®'*'3

Appropriate interaction between dental clinics and dental laboratories can improve the quality of the fabricated
prosthesis and create a happy professional relationship between clinicians and dental technicians.>®'*~'> Insufficient
communication between the dental clinic and the dental lab necessitates lab technicians frequently phone the dental office
to clarify instructions or make decisions without the required information. Alternatively, errors in forms, measurements,
or attachments to orders may occur, resulting in the need to repair or replace dental products. These challenges are
exacerbated by time constraints and the pressure to quickly produce dental products, which can lead to worsening pain
points or missed deadlines, either because of the dental clinic or the dental lab, all of which cause problems in the
dentists” satisfaction.'® Partially filled laboratory prescriptions can waste time redoing or adjusting the prosthesis. If lab
prescription information is absent or partially, the case must be scheduled for a new appointment, which affects the
dentist’s satisfaction, patients’ budget, and confidence.'’

Having the required information in the lab form leads to better communication between the dental team and results in
a better quality of the final prosthesis.'>'>'®'® Written prescriptions with full case details are critical for producing
a proper prosthesis. The dental laboratories can observe, via them, whether the communication is effective in prosthesis
fabrication.'® Thoroughly filled-out prosthetic prescriptions enhance the overall quality of oral prostheses and minimize
the chances of delays or the need for re-fabrication.® Alshiddi (2014) reported that improving the effectiveness of
communication between a dental office and a dental laboratory can save time, increase patient satisfaction, save efforts,
and improve the quality of the prosthesis.” Thus, the present study aims to explore the association between the
application of ITS and the effectiveness of the communication process between dental laboratories and dental clinics
in a developing country setting.

This study should build on the need to integrate an effective ITS to manage dental lab information and operations as
much data need to be shared between dentists and laboratory technicians of dental laboratories. The ITS will act as
a channel between the dentist and the dental technician for effective communication to share patient information,
information about the desired treatment and specifications about the patient teeth, photographs, and radiographs, and
as a record for future treatment. The international market has ITS systems in various formats. Usually, each dental clinic
works with one or more dental laboratories. These dental clinics may send their lab cases to local, national, and
international dental laboratories, and Email communication is accomplished. Usually, dental laboratories receive lab
cases from multiple dental clinics. Due to the large number of cases received by a dental lab, precaution and awareness
are necessary to avoid missing out, as communication with clinics for tracking the information wastes time.>°

According to a survey conducted by Afsharzand et al, the prescription should contain the patient’s name, the date of
the request, and a comprehensive description of the work. Second, if applicable, a design diagram for the prosthesis,
including details on the margin and pontic designs.'*'> Thirdly, selecting a particular category of materials for the
construction of the prosthesis is crucial. Fourth, it is critical to ensure that the shade of the prosthesis is harmonized with
the patient’s natural teeth in their entire mouth. Additionally, any relevant details about customizing the staining should
be provided. Finally, please provide the file or prescription number and the dentist’s telephone number making the
request. Leith et al verified that the dentist is responsible for the ultimate prosthesis, necessitating a comprehension of the
manufacturing process and prerequisites, particularly the selection of materials and design characteristics.?' It is essential
to communicate clearly and effectively regarding the design features in the fixed prostheses, either the pontic design for
the fixed partial denture or the margin design between the dental team to fabricate high-quality prostheses. Otherwise, it
can lead to errors in the fabrication process or failure in the final prosthesis, which will cause damage to the oral structure
in the patient’s mouth or redoing the prosthesis.’

442 https: Clinical, Cosmetic and Investigational Dentistry 2024:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Nusairat et al

To achieve dentist and patient satisfaction indirectly, focusing on the shade matching between the prosthesis and the
patient’s natural teeth is necessary. It can be achieved using photographs with appropriate shade about the standard shade
guide. In some cases, it is also essential to chart and draw the customized shades on the parts of the tooth/teeth that are to
be restored, especially the anterior teeth, which are in the aesthetic zone of the patient’s mouth, which is no less than
painting a picture. Photographs are used for recording various aspects of clinical information in the oral cavity, such as
documentation for legal purposes, education, communication with patients, dental team members, and marketing. These
advantages can enhance dental practice’s status and improve care delivery to patients.?

Materials and Methods
Study Design and Settings

A quasi-experimental design (post-test only) was used in the current study to investigate the relationship between the
application of ITS and the communication process between dental laboratories and dental clinics. The study was
conducted in five dental laboratories in two biggest cities: the capital, Amman, and Irbid, in the north of Jordan, thus
covering areas that are most populated in the country. The protocol of this study was approved by the IRB of Jordan
University of Science and Technology, Irbid, Jordan (Approval Number: 209/132/2020). Written informed consents were
obtained from all study participants. The study was carried out by the Declaration of Helsinki and all its amendments.

Study Population and Sample

The population of interest for the study was the dental laboratories in Jordan. The sampling process has been done in
many stages. Firstly, the laboratories were chosen for a judgmental type of sampling based on having the highest
prescription rate. To be included, the dental lab should use an ITS system and be among the labs with high prescription
rates. Excluded were dental labs that do not use ITS. Then, each laboratory manager chose eight dentists who he
previously dealt with. Four of them have accounts in the ITS used in the dental laboratory. The other four dentists used
the traditional communication system, which means they used paper laboratory prescriptions or written forms to
communicate. In the second stage, the laboratory manager needed to observe five dental prescriptions for each dentist
using the ITS or the traditional system in a convenience sampling process. The laboratory managers were interviewed
before the dentists’ selection process was started. They were given a comprehensive training workshop on the study
protocol, including the dentists’ selection process, the procedures and forms used during the dentists’ observation, and the
data collection stages. The study was planned to be carried out for three months for the five mentioned labs based on an
average case completion time of four to five business days. The sample size is a total of 600 cases: 300 cases using ITS
and the other 300 using the traditional system (Figure 1). The sample size was based on a previous study with a similar
scope.'’

The Study Instrument

A questionnaire was used to evaluate both ITS and traditional prescriptions. The primary data were collected using
a questionnaire covering the most significant elements needed for each case. The study questionnaire was based on
a previous study.'” The initial version of the study questionnaire was validated by examining five experts, including two
dental lab managers, two professors in applied dental technology, and one expert dentist. Modifications and suggestions
by the mentioned experts were implemented. The study questionnaire was then piloted among five additional laboratory
managers who were invited to provide feedback about the clarity of the question or any potential concerns they had. The
laboratory managers from the pilot study were not included in the actual study. The finalized questionnaire was then used
for the study implementation by directly administering it to the laboratory managers to ensure the privacy of the
information. The secondary data were a direct observation by each lab manager. The observation sheet covered the
following elements: (1) time allowance for finishing cases in days, (2) the need for more communication with the dentist
to get missing or extra information, and (3) The quality of the prosthesis, which was based on number of cases that
needed redoing or modification due to improper determination of shade or material.

Clinical, Cosmetic and Investigational Dentistry 2024:16 https: 443
Dove:


https://www.dovepress.com
https://www.dovepress.com

Nusairat et al Dove

Figure | The procedure for the study sample selection. Every laboratory manager chose eight dentists who he previously dealt with. Four of them have accounts in the ITS
used in the dental laboratory. The other four dentists used the traditional communication system (Not using ITS). The laboratory manager observed five dental prescriptions
for each dentist using the ITS or the conventional system in a convenience sampling process.

The ITS Used

The ITS used in all dental labs is the Xanthus Dental Labs software, developed in Haiti. This software is widely used in
the management of dental laboratories, spreading in 16 countries worldwide. The software includes comprehensive
functionalities related to dental case management, delivery schedule, prostheses production control, billing and sales,
customer statements, custom pricing support, financial reporting, statistics of the lab work, barcoding support, commu-
nication support, automated invoice completion, label printing, and tax support. The software was assessed in previous
studies.'” The current studies compared the most important functionalities: dental case management and the delivery
schedule. Items compared were the patient’s name, the dentist’s name, the prescription (file) number, the tooth to be
restored, the type of material, the Delivery deadline, appropriate charting of tecth, the general shade of teeth, and other
specific requests.

Statistical Analysis

Data was keyed into Excel spreadsheets. Descriptive statistics were generated, and the results were presented as percentages.
Categorical data were analyzed to assess trends in laboratory prescription practices. Cross-tabulation was performed utilizing
chi-squared tests in the SPSS software, version 21. The significance threshold was established at p <0.05.

Results

Descriptive Analysis of the Communication Process Construct

The communication process between the dental laboratory and dental clinic depends on the lab prescription, which has many
elements that enhance the effectiveness of this process, as mentioned previously. It includes two parts: general and specific
information. Table 1 shows the descriptive analysis of the communication process construct. It illustrates the frequencies of lab
orders containing general information using the study sample’s technology system. The use of the technological system showed
statistically significant commitment to recording the name of the patient (93.2%), the dentist’s name (99.7%), and the number of
prescriptions (51.2%) compared with the traditional system 81.8%, 84.0%, 33.6%, respectively (P < 0.000001). About 98.0% of
respondents who used a technological system recorded the tooth to be restored in their laboratory prescriptions compared with
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Table | Descriptive Analysis of Communication Process Construct

Characteristics System used x 2 - test value sig.
Traditional Technology
N (%) N (%)

Patient’s name % 2 value =17.66; P<0.000001

Yes 251(81.8) 273(93.2)

No 56(18.2) 20(6.8)

Dentist's name %x 2 value =47.88; P<0.000001

Yes 258(84.0) 292(99.7)

No 49(16.0) 1(0.3)

Prescription (file) number x 2 value =19.14; P<0.000001

Yes 103(33.6) 150(51.2)

No 204(66.4) 143(48.8)

The tooth to be restored %* 2 value =60.99; P<0.000001

Yes 237(77.2) 288(98.3)

No 70(22.8) 5(1.7)

Type of material x 2 value =4.91; P=0.027

Yes 211(68.7) 225(76.8)

No 96(31.3) 68(23.2)

Deadline / due date x 2 value =2.47; P=0.116

Yes 181(59.0) 191(65.2)

No 126(41.0) 102(34.8)

Appropriate charting of teeth x 2 value =17.73; P<0.000001

Yes 48(15.6) 88(30.0)

No 259(84.4) 205(70.0)

The general shade of teeth %* 2 value =2.53; P=0.112

Yes 225(73.3) 231(78.8)

No 82(26.7) 62(21.2)

Specific requests x 2 value =3.92; P=0.048

Yes 80(26.1) 98(33.4)

No 227(73.9) 195(66.6)

a significantly lower proportion (77.2%) of those using traditional systems (P < 0.000001). Approximately 77.0% of the
respondents who used the technology system stated material type in the prescriptions compared to 68.7% of those who used the
traditional system (P = 0.027).

On the other hand, the proportions of prescriptions that mention the deadline date and available shade of teeth on laboratory
sheets did not show any statistically significant differences between both groups regarding technology use (P > 0.05). The
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appropriate charting of teeth, additional information, and specific requests were mentioned in less than one-third of the
prescriptions using the traditional system, whereas using the technological system, there were higher percentages (30.0% or
26.6% or 33.4%, respectively) of commitment to mention those details (P < 0.000001, P = 0.048).

Descriptive Analysis of the Dentist Satisfaction Construct

Concerning the communication process, the time to complete each case and the need to re-communicate with the dentist
can affect the satisfaction between the dentist and the dental laboratory. Table 2 shows a descriptive analysis of the
dentist satisfaction construct. Interestingly, the reported time spent to complete and deliver the work was faster among
those using technology than those using traditional systems (P = 0.001). Regarding recommunication, respondents using
technology reported less communication than the other group (P = 0.018).

Descriptive Analysis of the Quality of Prosthesis Construct

General Relationship

The quality of prostheses is mainly concerned with the shade and material relevant to the laboratory prescription elements.
Reported details, such as modification due to improper shade or redoing due to improper shade or inappropriate material, did
not show any statistically significant difference among both groups regarding technology use (P > 0.05, Table 3).

Specific Relationships

Regarding the laboratory prescription, the quality of the prosthesis depends on many elements. These elements are (1)
type of material, (2) appropriate charting of teeth, (3) general shade of teeth, and (4) additional information. When the
type of material was not provided in the prescription and that led to redo due to improper material, missing type of
material was in 66.7% of prescriptions from the traditional system compared to 16.7% among the technology system user
(%2 value = 3.62; P = 0.119, Table 4). Regarding prosthesis modification or redoing, when the appropriate teeth charting
is done in the dental lab prescription, the technology system is twice as good as the traditional system (Modification: y 2
value = 16.83; P < 0.00001; Redoing: ¥2 value = 16.94; P <(0.00001 Table 4). Due to not mentioning the general shade of
teeth, 56% of cases in the traditional system needed prosthesis modification due to improper shade compared with 25.0%
among technology system users (¥2 value = 5.93; P = 0.015). In about 66.7% of cases in the traditional system, when the
general shade of teeth was not mentioned, a prosthesis redo was needed due to improper shade compared with none
among technology system users (y* value = 6.29; P = 0.029). Regarding additional information, in about 15% of cases in
the traditional system when the additional information was not mentioned, prosthesis modification due to improper shade
was needed compared to 25.3% among technology system users (x* value = 8.71; P = 0.003). In about 14.9% of cases in

Table 2 Descriptive Analysis of Dentist Satisfaction Construct

Characteristics System used x 2 - test value sig.
Traditional | Technology
N(%) N (%)

The time to complete cases Z-value* = —3.42; P=0.001

Median (day) 5.0 4.0

Range (1-10) (1-19)

The need to re-communicate e 2 value = 7.93; P=0.018

No 160(52.1) 186(63.5)

Once 105(34.2) 78(26.6)

Twice or more 42(13.7) 29(9.9)

Note: *Mann-Whitney U-test.
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Table 3 Descriptive Analysis of the Quality of Prosthesis Construct (General Relationship)

Characteristics System used x 2 - test value sig.
Traditional Technology
N (%) N (%)
Modification due to improper shade % 2 value = 4.14; P=0.080
No 266(86.6} 269(91.8)
Once 34(11.1) 22(7.5)
Twice 7(2.3) 2(0.7)
Redoing due to improper shade % 2 value =2.64; P=0.104
No 295(96.1) 288(98.3)
Yes 12(3.9) 5(1.7)
Redoing due to improper material % 2 value =0.48; P=0.488
No 298(97.1) 287(98.0)
Yes 9(2.9) 6(2.0)

Table 4 Descriptive Analysis of the Quality Criteria of Prosthesis Construct According to Elements Provided in the Laboratory

Prescription versus the Type of Information System Used

Quality Characteristics

Laboratory prescription

element

Used system

x 2 - test value sig.

Traditional Technology
N (%) N (%)

Redoing due to improper Type of material x 2 value = 3.62; P=0.119
material (Yes)

Not Provided 6(66.7) 1(16.7)

Provided 3(33.3) 5(83.3)
Modification due to improper Appropriate charting of teeth % 2 value = 16.83; P<0.00001
shade (No)

Not Provided 227(85.3) 190(70.6)

Provided 39(14.7) 79(29.4)
Redoing due to improper shade | Appropriate charting of teeth % 2 value = 16.94;P<0.00001
(No)

Not Provided 249(84.4) 202(70.1)

Provided 46(15.6) 86(29.9)
Modification due to improper The general shade of teeth % 2 value = 5.93; P=0.015
shade (Yes)

Not Provided 23(56.1) 6(25.0)

Provided 18(43.9) 18(75.0)
Redoing due to improper shade | The general shade of teeth x 2 value = 6.29; P=0.029
(Yes)

Not Provided 8(66.7) 0(0.0)

Provided 4(33.3) 5(100.0)

(Continued)
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Table 4 (Continued).

Quality Characteristics Laboratory prescription Used system x 2 - test value sig.
element .
Traditional Technology
N (%) N (%)
Modification due to improper Additional information % 2 value = 8.71; P=0.003
shade (No)
Not Provided 226(85.0) 201(74.7)
Provided 40(15.0) 68(25.3)
Redoing due to improper shade | Additional information % 2 value = 11.74; P=0.001
(No)
Not Provided 251(85.1) 212(73.6)
Provided 44 (14.9) 76(26.4)

the traditional system when the additional information was not mentioned, the prosthesis needed redo due to improper
shade compared with 26.4% among technology system users (x° value = 11.74; P = 0.001, Table 4).

Descriptive Analysis of the Amount of Information of Laboratory Prescription

Construct

Figure 2 shows the distribution of answers for each data field in the two types of systems: Traditional and Technological. The
“Patient””s Name’ was included in 81.8% of the prescriptions in the traditional system. The “Prescription number” was included
in 84% of the prescriptions. Only 33.6% of laboratory prescriptions contained the technician’s name. The technological system
showed a marked increase in the number of prescriptions containing the dentist’s name, patient’s name, and prescription number,
93.2%, 99.7%, and 51.2%, respectively. About 77.2%, 68.7%, and 59% of the prescriptions in the traditional system contained
the tooth to be restored, type of material, and deadline/due date, respectively, compared with the technological system, which was
98.3%, 76.8%, and 59%, respectively. About half of the prescriptions had increased in the appropriate teeth charting in
a technological system. Although the proportion of those who mention information such as additional information or specific
requests in their laboratory prescription is less than one-third of the respondents, users of the technological system showed higher

k T it |
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Figure 2 The Amount of Information of Laboratory Prescription Elements.
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percentages (26.6% or 33.4%, respectively) of commitment to mention those details compared with those who use the traditional
system.

Discussion

Communication Process and Using ITS

The present findings indicated a significant association between the communication process and using ITS. Hence, the
communication process depends on the laboratory prescription elements. All elements showed significant relationships
with ITS except the deadline/due date and the general shade of teeth. Multiple reasons could explain such results. For
example, dentists may think that the deadline/due date and the general shade of teeth are essential elements in laboratory
prescription. Thus, they care about including them in ITS and the traditional paper-based prescription. On the other hand,
dentists may perceive that they do not have enough time to fill out all the different elements of the conventional paper
prescription. Still, they may find it easier with ITS to fill all the prescription elements. Previous studies indicated that the

ITS enhances the communication process between the dental laboratory and the dental clinic.'®*°

Client/ Dentist Satisfaction and Using ITS

The current study showed a significant positive association between dentist satisfaction and using ITS, whereby
excessive times for recommunication with dentists and increasing the number of days for completing cases may
significantly affect this association. The dentist may find the ITS easier and faster in locating case information instead
of recommunication with the dental technician. Additionally, the technician may find the critical information they need in
the fabrication process more available in ITS, so they take fewer days to finish the case. These findings are directly
supported by previous studies, which have indicated that the elongation in producing the dental product and the repeated
communication with the dentists can negatively affect the dentist’s satisfaction.”®'*"'7 Hence, it can be suggested that
ITS reduces the time for complete cases and increases dentist satisfaction.

Quality of Prosthesis and Using ITS

The findings showed no significant association between the quality of prosthesis and the use of ITS, where modification
due to improper shade and redoing due to improper shade and material did not show any statistical change in association
with ITS. However, when a more specific determination of the relationship with the laboratory prescription elements
related to the quality of the prosthesis (type of material, appropriate charting of teeth, general shade of teeth, and
additional information) was done, the ITS use reduced the rate prosthesis redoing due to improper material. For
appropriate general shade of teeth, ITS was associated with fewer modifications and redoing due to improper shade.
This could mean that the dentists are more accurate with ITS in defining the shade of patients’ teeth that had been taken,
whereas the shade may be written less accurately using the traditional prescription. In accordance, El-Masri et al*®
reported that using ITS improves dental laboratories’ performance and sustains long-term relationships between dental
laboratories and dental clinics.

According to the additional information element, pictures of patients’ teeth shall be sent to the laboratory via social
network or by visiting the laboratory to photograph by the camera if available or uploaded by the dentist using ITS.
However, this element showed statistical significance related to the modification and redoing of the cases. This indicates
that the ITS improves the quality of the uploaded photographs. In addition, the dentist may believe in the benefit of ITS
in being more organized and saving data on cases without any misy situation or problem, especially when the patient
returns to do another prosthesis.

Appropriate charting of teeth, which means gradual manual customization, showed statistical significance in modify-
ing and redoing cases to be more customized; this can help elevate the quality process of fabricating the prostheses.

Amount of Laboratory Prescription Information and Using ITS
In this study, all the laboratory prescription elements have positive changes in the amount of information on them using
ITS, indicating that using ITS will improve the amount of information applied to the laboratory prescription. It is
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essential to be aware that this study occurs during COVID-19. Thus, it is possible that the pandemic encouraged fewer
visits to the dental laboratories from the dentist and the patient for modification if any case is needed. Therefore, dentists
may find the application process in ITS easier and safer than in the traditional system. Therefore, the restrictions that
were implemented may have positively influenced the utilization of ITS. Following up with longer-term data would be
beneficial to assess if these results and quality improvements are sustainable over time. It may also be helpful to consider
the challenges of adopting ITS, such as the learning curve or costs, which could influence its broader application. Future
considerations for long-term effects and the challenges of adopting ITS could provide additional depth to the present
results.

This study has some limitations to consider. To avoid any bias related to the lab manager being both responsible for
the observations and directly involved in the labs, the laboratory managers were interviewed before the dentists’ selection
process was started. They were given a comprehensive training workshop on the study protocol, including the dentists’
selection process, the procedures and forms used during the dentists’ observation, and the data collection stages. Other
potential confounders in the present study include the dentists’ skill level, the cases’ complexity, or familiarity with ITS.

Conclusion

Using ITS instead of a traditional system can enhance the communication process and the amount filled in the laboratory
prescription. The ITS also reduces the time needed to complete the cases and re-communicate with the dentist. It
improves the prosthesis’s quality, including the prosthesis’s shade, additional information, and appropriate charting of
teeth used in the dental laboratory prescription. Based on that, it is recommended to avail training programs for the lab
manager and dentists on using ITS for dental lab prescriptions, which should enhance the communication efficiency
among dentists and dental laboratories, which should elevate patient care in developing countries’ dental health settings.
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