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Introduction: COVID-19 pandemic shows the importance of teledentistry usage to cope with such conditions and to improved the 
patient access and quality of care. Since dental treatments are highly infectious procedures due to the close proximity to patients 
required and the extended exposure to aerosols (including water from high- and low-speed handpieces and patients’ saliva and blood). 
Viruses such as COVID- 19 could be transmitted through these aerosols. As a result dental treatments were limited to emergency only, 
according to the guidance of the Ministry of Health. This limitation increases the need for means of communication between dental 
practitioners and patients in order to follow up and provide consultation without direct contact. This could be provided by using 
telemedicine.
Methods: However, the evidence assessing the effectiveness of this intervention is scars. Therefore, The aim of this study is to conduct 
mixed method research (quantitative and qualitative) to measure the effectiveness of teledentistry usage during the COVID-19 pandemic. To 
provide an in-depth understanding of the use of teledentistry in assessing urgent dental cases and providing consultations.
Results: The sample size for the quantitative part of the study (questionnaire) will include Patients that contacts the virtual clinic and 
attended to their appointments between 28/4/20 and 30/6/20 (the total will be 125 patients), While the sample for the qualitative part 
will be dentists who used to work in the call center listed in the virtual clinic database.
Conclusion: The outcome of the study is to provide an overview of the use of teledentistry in assessing urgent dental cases and 
providing consultations and patients satisfaction of the provided service.
Keywords: teledentistry, COVID-19, dental assessment, pandemic, virtual clinic

Background
COVID-19 and Its Impact on Dental Services
Cases of pneumonia with an unknown cause emerged in Wuhan City in China in late December 2019.1 This led the 
Chinese Centre for Disease Control and Prevention (China CDC) to send a team on December 31, 2019, to help the 
health authorities in Hubei province and Wuhan city detect the cause of this pneumonia through epidemiologic and 
etiologic investigations.1 This investigation reported that the cause of pneumonia was a novel coronavirus (SARS-CoV-2) 
named 2019-nCOV, which differs from MERS-CoV and SARS-CoV and is counted in the family of human 
coronaviruses.1

Many countries that reported cases of this novel coronavirus subsequently linked them to a history of travel or 
residency in Wuhan.2 This highly infectious virus was transmitted globally within a very short time; it was announced as 
a Public Health Emergency of International Concern by the World Health Organization (WHO) on January 30, 2020, 
after spreading to 18 countries.3 The pneumonia known to be caused by SARS-CoV-2 was renamed “COVID-19” by 
WHO on February 11, 2020, which is a short name for “coronavirus disease 2019”.2 On March 11, 2020, the WHO 
declared COVID-19 a pandemic due to the rise in cases to more than 118,000 in 114 countries, with 4000 deaths.4

The first case in Saudi Arabia, detected on March 2, 2020, was a traveler who came from Iran.5 After that, the number 
of cases steadily rose, consisting mainly of international tourists who had been in direct contact with infected people in 
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their travels. The number of cases continues to rise and, according to the daily updates of the Saudi Centre of Disease 
Prevention and Control, has reached more than 160,000. The Saudi government was one of the first national governments 
to apply precautions against the spread of SARS-CoV-2, even before the appearance of the first case, by banning flights 
coming from China on February 6, 2020.6 Then, on February 27, 2020, international religious tourism was stopped, and 
the entrances to Makkah and Madinah were subjected to monitoring. The next day, flights were stopped from all 
countries experiencing a COVID-19 outbreak, thus blocking the entrance of travelers who had visited the affected 
countries.

One of the most important precautions was limiting dental treatments to emergencies only, according to guidance 
from the Ministry of Health.7 Dental treatments are highly infectious procedures due to the proximity of dental 
practitioners and patients and extended exposure to aerosols (including water from high- and low-speed handpieces 
and patients’ saliva and blood). Viruses such as COVID-19, can be transmitted through these aerosols.8 Both dentistry 
and other medical practices have generally aimed to restrict patients’ physical attendance as much as possible. This 
limitation has increased the need for a means of communication between medical and dental practitioners and patients to 
follow up and provide consultation without direct contact. This has led to the widespread use of telemedicine (TM), a 
method of delivering healthcare that has been developed using new technologies, such as smartphones, tablets, and 
laptops.4

Literature Review
An Overview of Teledentistry
Recently, the field of dentistry has seen significant technological innovations. Progress has been made in the development of 
digital diagnostic imaging services and devices, software for analysis and follow-up, and telecommunication technology.9 

Today, the field of dentistry has advanced even further through the use of advanced information technology.10 Improvement to 
dental practice through the use of new information technology has not only increased the quality of dental patient management 
but has also made long-distance management possible, offering dental patients partial or complete care even if they live 
thousands of kilometers away from healthcare centers or qualified dentists.11

The WHO defines telemedicine as

the delivery of healthcare services, where distance is a critical factor, by all healthcare professionals using information and 
communication technologies for the exchange of valid information for the diagnosis, treatment and prevention of disease and 
injuries, research and evaluation and for the continuing education of healthcare providers, all in the interests of advancing the 
health of individuals and their communities.12“(p.10)” 

Although telemedicine programs have been developed over a span of 40–50 years, to date, the utilization of this 
innovation in dentistry has been scarce.13

Teledentistry is a process of networking and sharing digital information in which distant consultations, workup, and 
analysis are handled by a division of telemedicine concerned with dentistry.11 It involves the consolidation of both 
dentistry and telecommunications technology to remotely exchange clinical images and information for dental treatment 
consultation and planning.14 The first use of the term “teledentistry” was in 1997, when Cook defined it as “ … the 
practice of using video-conferencing technologies to diagnose and provide advice about treatment over a distance”.15

The teledentistry approach was established as a component of the model for dental informatics, which was drafted at a 
1989 meeting subsidized by the Westinghouse Electronics Systems Group in Baltimore.16 The focus of the conversation 
was on how to apply dental informatics in dental practice to improve the delivery of oral health services.16 Teledentistry 
can be categorized into two forms: real-time consultation and store and forward. Real-time consultation involves the use 
of telecommunication and a network connection to initiate a remote video or phone call between dental care providers 
and their patients. Store and forward includes the trading of significant clinical data and static images, such as intraoral 
and extraoral images and radiographs, which are gathered and saved in a digital form to be shared through the network 
with other dental practitioners for further consultation and treatment planning.10

Teledentdistry was implemented during the pandemic even by the low income countries in the southeast Asian 
countries for two key reasons: (1) due to the necessity of lockdown measures at this time that reduced the availability of 
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face-to-face dental practice; and (2) cost effectivity of this method. Although challenges were encountered with the 
implementation, including internet speeds, technical issues and political clearance, many clinics in Southeast Asian 
countries started to apply teledentistry in order to provide diagnosis and follow ups for their patients.17

A notable difference between high and low-income countries was that developed nations such as the US had already 
adopted and applied teledentistry prior to the pandemic. The rationale was to increase accessibility to health care services 
and provide services to rural and remote areas.18

Teledentistry in Saudi Arabia
A qualitative shift in the healthcare sector is emphasized in Saudi 2030 Vision, which outlines several strategies for the 
provision of better health services. The plan’s priority is to enhance the quality of healthcare services by improving 
access to medical services and reducing wait times. In response, all government sectors that provide healthcare are 
working to implement these goals by applying telemedicine, including teledentistry. [removed for blind peer review]

It is a healthcare facility under the Ministry of Defense that provides healthcare services to numerous Saudi citizens. 
It was one of the first facilities to apply telemedicine to facilitate access to health services starting in 2004.

The COVID-19 pandemic highlights the importance of using teledentistry to cope with such crises and improving 
patient access and quality of care. However, the evidence assessing the effectiveness of this intervention remains sparse. 
Therefore, our research aims to explore a variety of evaluation dimensions in relation to teledentistry services.

Project Objectives
Aims and Objectives
Aim
The aim of this study is to conduct mixed methods research to discover teledentistry approaches used during the COVID- 
19 pandemic for dental assessments and consultations.

Objectives
The objectives of this study include 1) exploring teledentistry approaches and 2) evaluating its effectiveness during the 
COVID-19 pandemic for both service users and providers.

Research Design
Search Strategy
Data Collection and Analysis
The data for this study was collected through the following steps and procedures. We started by mapping the available 
methods of communication with patients using any kind of teledentistry during COVID-19 to formulate an overall 
picture of the provided services before beginning the study.

This study required a wide range of data collection methods to achieve the required level of depth. Therefore, the 
mixed methods approach was used. The qualitative methods for the research consisted of interviewing service providers 
in person (ie, dentists who worked in the call center listed in the virtual clinic database). The interviews were semi- 
structured since the research was exploratory in nature, with the purpose of identifying the teledentistry approaches used 
(the interview questions are provided in the Supplementary Materials). To ensure the appropriateness of the questions, we 
conducted a pilot study on a subsample of three participants.

To evaluate the results, a modified version of the Donabedian framework19 developed by Reeve et al20 was used. This 
modified framework was based on the work of Wakerman and Humphreys21 and aimed to represent the three key aspects 
of care (ie, structure, process, and outcomes) according to two categories: the performance of the service and the main 
requirements that are needed for sustainability and improvement in healthcare outcomes.20

Additionally, the quantitative method of research was applied to measure service users’ (patients who call and attend 
the dental center) satisfaction, based on data contained in the dental virtual clinic’s database between April 28, 2020, and 
June 30, 2020. In doing this, an approved tool was used, namely, the Short Questionnaire for Out-of-Hours Care (SQOC), 
which was originally designed by McKinley et al22 and then adjusted and re-tested by Salisbury to provide greater ease 
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of use.22 The methods of communication were also assessed for potentially necessary enhancements and to determine the 
impact of using teledentistry to reduce unnecessary visits during the pandemic.

Questionnaire Validation
The questionnaire used in our study has been proven to be reliable and valid for routine service use.22 Before we 
employed the questionnaire, it was translated, and two bilingual researchers validated the translated version of the 
questionnaire.

Methods
Methodology
Identifying the Research Question
The research question was the following: What are the teledentistry approaches in performing dental assessments and 
consultation during the COVID-19 pandemic?

Sample Size and Target Population
The study sample consisted of patients who had contacted the virtual clinic and attended appointments between April 28, 
2020, and June 30, 2020 (ie, 125 patients) and dentists who worked in the call center, as listed in the virtual clinic 
database, who were able to provide an overview of their experience.

Pilot Study
A pilot study with three participants was conducted to validate the qualitative method and ensure that the questions were 
adequate and measurable.

Inclusion Criteria
The inclusion criteria were as follows:

● Patients who were eligible to receive dental treatment in. [removed for blind peer review] and who provided consent 
were interviewed.

● Patients who contacted dental call centers in the period April 28, 2020, to June 30, 2020.
● Patients who attended their scheduled appointment (to provide an overview of the whole process).
● Staff that provided any type of teledentistry service.
● Individuals who were 18 years or older.

Exclusion Criteria
The exclusion criteria employed in the study were the following:

● Patients or staff with no experience of teledentistry.
● Patients younger than 18.
● Patients who contacted the call center but did not attend an appointment in the period from April 28, 2020, to June 

30, 2020.

Outcomes
The outcomes of the study included providing an overview of the use of teledentistry in terms of assessing the urgency of 
dental needs, providing consultations, and evaluating patients’ satisfaction with the provided service.

Results
Service Overview
The teledentistry service was created as an initiative to confront the COVID-19 pandemic. There was no budget allocated 
for it, and only the available resources were used. Four telephone lines were allocated to the public line service of 
Medical City. Since it was a new service, it was announced to prospective users through a voice message, and recordings 
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were made to educate dental patients about preventive precautions. Relevant statements were made on the patient portal, 
and phone messages were sent to all dental center patients with all service details, such as the phone number and 
extension. Moreover, posters and roll-ups were made and distributed at the entrances of the center.

Four assigned dentists answered the telephone, and they had a clear schedule of shifts to cover the need for service. These 
dentists were trained virtually about the service, including the service delivery plan, such as the assessment and pain scoring 
system, which was built based on the Ministry of Health guidelines, and a list of on-call dentists’ information for all specialties 
was shared. The dentists followed up periodically, and forms were manually completed to assess productivity.

According to the evaluation, the patients were categorized as those needing emergency treatment, those needing 
appointments, and those requiring medical prescriptions. The patients who needed emergency treatment or booked 
appointments were asked if they had any symptoms of COVID-19 and provided with precautionary measures that they 
should follow, such as wearing a mask and passing through the visual triage. Furthermore, they were provided the clinic’s 
number so they could go directly there without needing to wait. If a patient exhibited symptoms of the virus or was a 
confirmed case, they would be received as an emergency case in a clinic with all the necessary precautions being taken.

Those who needed a prescription had it delivered to them through a team of volunteers or received it from the center 
through strict precautionary procedures. Three days after using the service, follow-up was provided either at the center or 
with the patient at home. After the return to regular work and the end of restrictions, the telephone lines designated to 
serve the dental patients were gradually reduced from four to one, due to the lack of need.

Current Status
The “Hollat” service is a telephone line serving all beneficiaries of the. [removed for blind peer review] medical services 
throughout the Kingdom of Saudi Arabia. The service is used for booking appointments, including dental center ones. Because 
the service providers do not know the details of the dental center’s appointments, a ticket is issued for patients’ affairs, who 
will communicate with the dental center instead of booking the appointment. This shows the need to return to the service of the 
virtual clinic, and it is activated such that the first appointment for patients is made at the virtual clinic to make the first 
diagnosis and to direct the patient to a specialist as needed. Patients receive a phone message telling them that the dentist will 
contact them at a specified time. If the condition is an emergency, they are directed immediately to the emergency clinic and 
notified of their working hours. If it is the patient’s first visit, a preliminary diagnosis appointment is booked, as a section 
would have been allocated for patients’ initial diagnosis in the virtual clinic.

Those in charge of the clinic are consultants and have the authority to transfer the patient to the specialist needed after 
the initial examination. The consultant refers a list of patients’ names for which the specialty is indicated to the 
specialist’s receptionist. This person, in turn, communicates with the coordinators (there is a list of contact information 
for the coordinators of all specialties).

To calculate each dentist’s productivity, special codes were developed for the virtual clinic. The virtual attendance and 
the services provided in the Hospital information system (HIS) were also added for this purpose.

Quantitative Design and the Short Questionnaire for Out-of-Hours Care
Study Population
The patients who contacted the virtual clinic and attended appointments between April 28, 2020, and June 30, 2020, 
totaled 125. All patients were contacted, and based on the initial conversation, 60 were excluded from the sample for 
several reasons, including the following: First, 42% (25) of them did not remember the phone conversation; 33% (20) did 
not use the service; 16% (10) were called to book an appointment with their orthodontist; and 8% (5) did not answer the 
call (Figure 1).The remaining 65 respondents completed the questionnaire.

Variables
The SQOC questionnaire evaluates patient experience of care through multiple-choice questions under titled sections. 
The first section is about the patients’ call initiation, age, and gender (Table 1). The second section pertains to the 
services received (Table 2), and the third section is to evaluate the satisfaction of the patients and provide a room for their 
recommendations to improve service in the future (Table 3).
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About the Patient 

● Gender: The distribution of gender was roughly equal, with 51% female and 49% male (Figure 2).
● Age: Most responses (70%) came from those aged 18 or older (Figure 3).

Figure 1 Modified PRISMA chart of the sample selection for service users.34 

Notes: *42% (25) of them did not remember the phone conversation; 33% (20) did not use the service; 16% (10) were called to book an appointment with their 
orthodontist; and 8% (5) did not answer the call.

Table 1 Study Characteristics

Variable Number 
(%)

Patient’s age:
< 18 yrs. 19(29%)

≥ 18 yrs. 46(71%)

Gender:

Female 33(51%)

Male 32(49%)

Call initiator?

Himself/herself 37 (57%)
Someone called for the 

patient

28(43%)
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● Call initiator: Over all, 57% of the calls came from the patients themselves, while 43% came from the patients’ parents.

About the Service Received 
Twelve percent of the respondents claimed that they received advice over the telephone immediately. The majority of the 
respondents (88%) needed to be seen in the dental clinic. In terms of the way the call was handled, 54% were happy with it, 45% 
claimed that they preferred to be seen in the clinic, and only 1% complained that they should have been given better advice.

The Respondent’s Satisfaction 
The third question in the questionnaire was to assess the respondent’s satisfaction with the service based on a scale (very 
dissatisfied, dissatisfied, neutral, satisfied, and very satisfied (. Almost half the respondents (49%) were very satisfied 
with the way they were able to get through on the telephone. However, there was clear dissatisfaction with the way the 

Table 2 Service Provided to the Patient

When You Telephoned the Out-of-Hours Service, Did You …

Receive advice over the telephone? 11 12%

Travel to the surgery or medical center to be seen? 54 88%

Receive a home visit? - -

Were You Happy with the Way Your Call Was Handled?

Yes, I was happy with how it was handled. 35 54%

No, I should have been invited to a medical center. 29 45%

No, I should have had a home visit. - -

No, I should have been given advice on the phone. 1 1%

Note: Used with permission of Oxford University Press- Journals, from Developing a 
standard short questionnaire for the assessment of patient satisfaction with out-of- 
hours primary care. Salisbury C, Burgess A, Lattimer V, et al, 22, 5, 2005; permission 
conveyed through Copyright Clearance Center, Inc.22

Table 3 Evaluation of Patient’s Satisfaction

Very 
Dissatisfied

Dissatisfied Neutral Satisfied Very 
Satisfied

Getting through on the telephone? 8 (12.3%) 8 (12.3%) 10 (15.4%) 7 (11%) 32 (49%)

The way your initial phone call was handled? 16 (24.6%) 5 (7.7%) 10 (15.4%) 8 (12.3%) 26 (40%)

The time you had to wait before you finally saw or spoke to a 
doctor or nurse?

14 (21.5%) 3 (4.6%) 15 (23%) 8 (12.3%) 25 (38.5%)

The attitude of the doctor or nurse? 9 (13.8%) 4 (6.2%) 10 (15%) 10 (15%) 32 (49%)

The explanation the doctor or nurse gave you about your 

problem?

13 (20%) 10 (15.4%) 9 (13.8%) 10 (15.4%) 23 (35.4%)

The treatment or advice you were given? 10 (15.4%) 2 (3%) 43 (66.2%) 10 (15.4%)

Overall, how satisfied were you with the service you 

received?

14 (21.5%) 4 (6.2%) 7 (11%) 19 (29%) 21 (32.3%)

Note: Used with permission of Oxford University Press- Journals, from Developing a standard short questionnaire for the assessment of patient satisfaction with out-of- 
hours primary care. Salisbury C, Burgess A, Lattimer V, et al, 22, 5, 2005; permission conveyed through Copyright Clearance Center, Inc.22
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initial phone call was handled (21%) and with the explanation the doctor or nurse gave them about their problem 
(35.4%). It is noteworthy that 66% of the responses were neutral regarding the advice or treatment suggested during the 
call or service. Very satisfied (32.3%) and satisfied (29%) accounted for the bulk of responses regarding the overall 
satisfaction of the service.

Recommendation to Improve the Service 
Most of the comments focused on the need to increase care capacity (ie, availability of the appointments).

Figure 2 Pie chart showing gender distribution of the sample.

Figure 3 Pie chart showing age distribution of the sample.
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Qualitative
The Interview Questions Were Divided into Two Tiers
Service performance and essential requirements for the sustainability and the improvement of the service outcomes. This 
division was based on the criteria that were used to evaluate the healthcare service based on Donabedian’s (1988) 
framework and modified by the research team from Fitzroy Valley, who took the same three areas and divided them into 
the two tiers.

The interviews were semi-structured. Some questions that emerged were related to patients’ privacy. For example, 
there were video calls and pictures that were sent to the clinician, including concerns about where these data should be 
stored. In this research, we interviewed 12 clinicians out of the 46 who worked in the service during the first 3 months. 
This number was found to be enough based on information repetition and data saturation. In the next section, the data is 
presented according to the questions in the two segments of the questionnaire.

Service Performance
Regarding this section, we asked about three aspects of the service: the clinical aspect, related to the scale used to assess 
pain; the patient aspect, which is their ability to describe their cases; and the technical aspect of the service. How the 
three aspects affected service performance was also investigated. In the following, the responses to each question is 
discussed separately.

First Question 
What were the scales used to assess the urgency of the cases? Respondent #1ʹs response was that the patient was asked 
several questions, and these were enough to assess pain levels. Respondents #3 and #12 mentioned that there was a scale 
from 0 to 3 (0 = no pain, 1 = mild pain, 2 = moderate pain, and 3 = severe pain, such that the patient cannot sleep). 
Respondent #4 mentioned that there were three questions. Each question was assigned one point, and if the patient 
obtained three points, they needed to come to the clinic. The rest of the participants commented that there were questions 
about the kind of pain, the onset of the pain, and the duration of the pain. Respondent #2 also mentioned that for a better 
assessment, respondents had access to the DORTAL, an electronic page that allows doctors to access patient files, their 
medical histories, and their medications. This allowed the doctors to identify if the patient had any allergies and to insert 
their prescriptions on the same page if antibiotics or analgesics were needed. The main scale in most cases assessed 
whether the patient was unable to sleep because of the pain. Also, if the patient had finished the prescribed antibiotic or 
analgesic but was still in pain, they were asked to come to the clinic.

Second Question 
To what extent were patients capable of describing their symptoms?

There was not that much difference in the responses to this question. Most participants said that the patients were able 
to describe their symptoms and that it was therefore easy to identify the ER cases from the others.

Third Question 
Describe your experience regarding the technical aspects of the service?

Most of the responses suggested that the technical aspect was good and generally worked well. However, there were a 
few comments regarding the problematic distribution of calls at the beginning of the service, as well as a technical issue 
that caused many service users to wait for a long time before the service provider could answer their call. Another 
comment was related to the need for better technology: Participants suggested that it would be better if there were a 
system similar to the one used in banks that shows the ID of the caller and accesses their information before answering 
the call. Another comment suggested having a preliminary automated message informing the service users that they will 
soon be connected to a doctor and that a virtual assessment session would start.

The next section provides the answers to the questions that occur in the second section.
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Essential Requirements for Sustainability and the Improvement of Service Outcomes
First Question 
How do you see the future of teledentistry in screening patients and providing an initial diagnosis?

Respondent #1 said that it could be helpful to provide an initial diagnosis, but not in all specialties. For example, in 
orthodontics, it is hard to diagnose using teledentistry. Respondent #8 also did not think that the service would be 
beneficial in the case of orthodontic dentistry, in which case, the patient needs to be in the clinic to be able to provide a 
proper diagnosis. Respondent #5 mentioned that teledentistry could be helpful in follow-up with patients but never in 
providing an accurate diagnosis. However, Respondents #2 and #11 thought that teledentistry could be helpful in 
providing an initial diagnosis. Respondents #3, #4, and #6 believed that the service could be very helpful in providing 
diagnosis, but only if the patient was educated properly before calling. Most of the patients called to make appointments 
in the clinic, and they were not even aware that they would be talking to a doctor. Even after the service was explained to 
them, they only wanted to be seen in the clinic. The remaining respondents thought that telecommunication could be very 
helpful, maybe not for diagnosis, but for differentiating ER patients from those who just wanted a regular appointment. 
Moreover, it was suggested that teledentistry could ease patients’ communication with doctors when they have questions 
about treatment, especially if they live in remote areas.

Second Question 
How do you find the telecommunication with the patients?

Approximately 80% of the respondents found that telecommunication with patients was quite smooth. Even in 
situations with elderly patients or those with mental illness, their family members helped in communication. The 
remaining respondents said that it depended on the patient and that half were cooperative while half were not.

Third Question 
Would you prefer using video calls or texts for virtual consultations, and why?

Respondents #2 and #12 said that they did not prefer using video in communication with the patients and that this 
may not be comfortable for some patients, due to their cultural background. Regarding text communication, they 
mentioned that they preferred verbal communication. Respondent #10 thought that verbal explanation was enough. 
The remaining respondents said that it would be better to have video calls and photos of the cases. Respondent #3 
mentioned that when a patient reported swelling, it was difficult to know if antibiotics were needed, and having a video 
call or photo would help in this regard. Respondent #3 thought it was a good idea but preferred sending photos over 
video calls, indicating that the patients did not use telecommunication in their normal appointments. Respondent #6 also 
preferred having a photo of the case over video calls. Respondent #7 said that she preferred having video calls or photos 
because orthodontic cases usually needed a visual diagnosis. Moreover, Respondent #9 mentioned that she already asked 
some patients to send her a photo of the problematic area to determine if they needed to come to the ER or not.

Fourth Question 
What do you recommend for the service in general?

Respondents #2 and #12 mentioned that it was a temporary service for the duration of the pandemic and that it was 
intended mainly to reassure patients but will not be that useful when the pandemic was over. Respondent #3 said that the 
service would be great if there were a receptionist available to receive the calls and gather patient information beforehand 
and to set up appointments when needed with the assessing doctor. She also mentioned that there should be a proper 
announcement of the service in the hospital. Moreover, she suggested having easier communication with the coordinators 
of each specialty in case consultations or referrals were needed. Respondent #4 mentioned that patients should be 
educated about the service and that a specific time should be scheduled beforehand so that both the patient and doctor are 
prepared for the session. The explanation in every call took time because the patients were calling to ask for appoint-
ments and were not prepared for a virtual appointment. Respondent #6 said that the main issue was that the computers 
sometimes did not work properly, which meant that the doctors did not have access to the patient information, thus 
complicating the assessment process and the insertion of prescriptions. She would prefer if there were a coordinator to 
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answer the calls and transfer only the calls that need assessments. Respondent #9 said that she would like greater 
smoothness in the process of prescription entry and medication delivery. The remaining respondents expressed a desire 
for more video calls or a texting service that would allow sending photos of the cases.

Discussion
The pandemic has brought attention to the importance of teledentistry. However, teledentistry is not a new concept, as it 
was started by the Westinghouse Electronics Systems Group in Baltimore in 1989.16 However, it initially only involved 
the linking of dental informatics and dental practice.16 Nevertheless, it was helpful to dental public health professionals 
and patients in that it reduced the financial expenses of location displacements and minimized wait times in dental care.23 

This reduction in wait times also serves to increase access to dental treatment for people who are disadvantaged. 
Teledentistry approaches can provide better services to these areas by facilitating consultations with doctors from 
different specialties, who are usually not available in these locations.23 Therefore, a major benefit of this health service 
is in creating greater equity by reducing wait times and providing better care to underserved people. Moreover, there are 
several issues that can be addressed by using teledentistry approaches, such as cost, quality of dental care, and efficacy.24

Phone calls became the primary approach for teledentistry during the pandemic when it became difficult to serve 
patients in clinic. This approach requires less maintenance and encounters fewer technical issues.24 It also does not 
require staff training to use the tools and can be used by patients of different ages. According to Ben-Omran et al,25 

phone calls and text messages are acceptable approaches to use with older adults. However, the service providers 
reported that there was variation in how the older and younger staff experienced the technology. The older ones thought it 
was sufficient, while only a few in the younger group agreed; most of them felt it would be better to have a system that 
gives patients’ information before the call is answered. In addition, there were comments regarding call distribution and 
how patients were kept waiting for long on the line, although there was a free service provider. Moreover, most of the 
interviewed service providers mentioned that they would prefer a better approach in providing the assessment or initial 
diagnosis, whether it was video calls or a system that enables patients to send photos. While phone calls and text 
messages are simple teledentistry approaches, there are more complicated methods, such as live monitoring devices that 
take live photos and transfer them, as well as intraoral cameras in televideoconferencing.25 These advanced technologies 
could improve oral healthcare services, including assessments and initial diagnosis, as well as aid referrals when needed, 
thus helping to alleviate the problem of limited access to dental services.

In the following section, the results are evaluated using the modified framework that was developed for Fitzroy Valley 
by Reeve et al.20 The framework consists of two aspects: service performance and essential requirements for the 
sustainability and the improvement of the service outcomes. To evaluate service performance and sustainability, certain 
indicators were needed. Therefore, Elmore’s indicators for service performance and sustainability were used in this 
study.26 Based on Elmore’s framework, the indicators of adequate service performance include accessibility, appropri-
ateness, effectiveness, responsiveness, continuity, and efficiency. The indicators for service sustainability are workforce, 
linkages, infrastructure, funding governance, management, and leadership.26

Service Performance
The six indicators mentioned above are assessed based on the answers provided in the service users’ questionnaire and 
the service providers’ interviews.

The first parameter is service accessibility, which is evaluated by the service users’ answers to the question about the 
ease of getting through on the telephone. In all, 49% of participants were satisfied with the experience and mentioned that 
there was no long wait time, which provided more access time for the none served in the clinic. Most importantly, the 
service increased patients’ accessibility during the pandemic when clinics were closed and there was no other access to 
dental services. Moreover, they needed access to the emergency clinic when needed, since all the participants in this 
study had appointments after they called the service and went to the clinic based on the service providers’ referrals. 
Moreover, the accessibility indicator can be measured in terms of the service provided to people who live in remote areas, 
and this was clearly provided in the teledentistry service. The service also provided easier access for people who wanted 
to ask their doctors questions or have a simple consultation; they did not have to wait for a formal appointment in the 
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clinic to do so. The main goal of using teledentistry in the 1994 Ministry of Defense’s project (total dental access) in the 
US Army was to increase access to dental care.23

The second indicator is appropriateness, which can be assessed according to the Elmore criteria that the service 
should have available female GPs as well as allied health services. Clearly, these were available in this service since 80% 
of the service providers were females, and there were available health services, such as a pharmacy and prescription 
delivery. Moreover, there was a proper registry of the patients that used the DORTAL management of cases and referrals 
when needed.

The third indicator is effectiveness, which mostly concerns coverage for all ages and a wide range of screening. The 
teledentistry service was provided for all ages and types of patients seeking oral healthcare. In this study, 91% of the 
service providers said that they found the service beneficial in providing screening and initial diagnosis. Some of them 
asked for modifications, and some specified specialties where the service could be used for assessment purposes, but the 
majority agreed that it was useful in providing screening. Furthermore, Alabdullah and Daniel argued that teledentistry is 
comparable to clinical oral screening, particularly when it is used with people who live in areas with poor access to 
healthcare, such as in rural areas.27 Moreover, a randomized controlled study used to compare the effectiveness of using 
teledentistry and traditional examination in detecting early childhood caries (ECC) in preschool low-income children in 
Rochester, NY, suggested that using teledentistry in screening was similar to traditional examinations. Additionally, the 
study found that showing printout photos of dental cavities to the parents using the teledentistry service encouraged them 
to make dental appointments for their children.28

The fourth indicator is responsiveness. The service appears to be responsive to public and cultural needs since the 
main purpose of teledentistry services is to serve the public during the pandemic without risking exposure to infection. 
The teledentistry service in general was developed to serve those who did not have access to oral healthcare services for 
various reasons.29 Regarding the community input into the service planning, the questionnaires helped to identify the 
patients’ satisfaction and improve the provided service. Moreover, according to results from the service provider 
interviews, there were technical issues at the beginning of the service that were solved later after they were reported.

The fifth indicator is the continuous nature of the service, which can be measured by using a healthcare needs 
assessment. This is the main role of the teledentistry service because it provides easier communication between dental 
healthcare professionals and patients in terms of assessing their needs. Regarding the follow-up appointments for the 
patients in this study, there were no recall appointments because the service was mainly intended to reassure the patients 
and filter ER patients. However, according to the majority of the service providers in this study, teledentistry could be 
used in follow-ups with patients and recall visits, and several studies have advocated the use of teledentistry in recall and 
follow-up appointments.30,31

The sixth indicator, efficiency, is based on the service availability in the insurance claim system and the electronic 
recording of the virtual session. Insurance claims are not applicable since the service was implemented in a governmental 
tertiary hospital where the service is free for hospital affiliates; therefore, no insurance claim was needed. However, 
regarding the recording, this was provided for all the virtual sessions, and prescriptions were entered through DORTAL 
using the patients’ medical numbers.

Service Sustainability
There were five indicators in the assessment of service sustainability, which were applied to the results of the research 
patient questionnaire and the interviews with service providers. First, according to the workforce index when the service 
started, 46 dentists were assigned to respond to the patients. They had virtual training on the service and received all the 
needed documents. The dentists had a clear schedule of shifts to cover the needs for the service. They were followed up 
periodically, and forms were required to be completed to assess productivity.

The second indicator was linkage, which in the dental center experience can be justified according to two points. First, 
the services guideline was built on the Ministry of Health’s policies and procedures to cope with and conquer the 
pandemic. Second, the telephone lines allocated to the dental virtual clinic center were linked to the mainstream system, 
which covers all the outpatient services at. [removed for blind peer review].
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The third indicator assessed the service (teledentistry) infrastructure of the dental center in. [removed for blind peer 
review] of Medical Services. There were four phone lines dedicated to the dental center. A clear work plan was 
developed for the service in terms of providers, guidelines, lists of doctors on duty for each department, and referral 
methods. The center was also equipped with all the necessary precautions if patients needed to attend the clinic in 
emergency cases regarding the patient’s path to reach the clinic without waiting. There was a visual triage at the entrance 
to ensure that patients were clear of COVID-19 symptoms, preparations to receive a positive or suspected case and 
provide a particular path, and a negative pressure room. Moreover, in dispensing medicines, a specific approach was 
determined for patients to follow in receiving their medication. In addition, a team of volunteers delivered medication to 
some patients to reduce their exposure to infection.

The fourth indicator, assessing, was related to whether there was any funding allocated to a service. There was no 
additional funding of this service, only redirection or utilization of the available budget at the dental center. Notably, in a 
published report assessing several study cases of teledentistry programs, the lack of funding was identified as one of the 
main challenges.32 However, teledentistry might be a cost-effective key in delivering dental care for both providers and 
patients;32,33 for instance, in lowering the costs spent on the screening sessions.

The fifth indicator assessing service sustainability was governance and leadership. There was complete awareness and 
response to the pandemic in The Medical City. The authority was given to each department to take the necessary steps to 
facilitate services and continue providing care in similar circumstances, which was considered as the internal governance 
of Medical City. Accordingly, a team from the dental center under the guidance of the center leadership performed the 
necessary work to develop a teledentistry service that provided detailed guides to service providers and worked to 
educate patients about the new service by placing advertisements at the entrances of the center and through phone 
messages or the patient portal.

Limitations of the Study
It is difficult to generalize the findings of this study due to its context specificity and the small sample size in its qualitative 
research segment. Moreover, the Short Questionnaire for Out-of-Hours Care (SQOC) led to some doubts regarding the ability 
to measure health care quality since it primarily assessed patient satisfaction and not the patients’ experiences.22 However, the 
use of other patient experience questionnaires is not feasible in this study due to its complexity and length.22

Conclusion
This mixed methods (qualitative and quantitative) research was conducted to evaluate the effectiveness of using 
teledentistry in the dental center of a tertiary hospital to assess urgent cases and provide consultations during the 
COVID-19 pandemic. It was intended to provide a thorough understanding of teledentistry service usage at that time.

The data was collected using the mixed methods approach, and from the documentation of the service performance 
provided by those in charge of the service monitoring, different sources were used to provide an overview of the 
teledentistry service usage from various perspectives. The Short Questionnaire for Out-of-Hours Care (SQOC) was used 
to measure the patients’ satisfaction to collect quantitative data, and semi-structured interviews were carried out with 12 
staff members to collect qualitative data regarding their perspectives and experiences of service performance.

To enable a proper evaluation, a modified form of the Donabedian framework was used, which was developed by 
Reeve et al, based on the work of Wakerman and Humphreys.20,21 This framework was divided into two tiers: the 
performance of the service and the main requirements needed for the sustainability of and improvements to healthcare 
outcomes. Moreover, to provide a broad analysis of the two tiers of the framework used, specific indicators were 
required; therefore, Elmore’s indicators were used.

Based on the study’s data analysis, teledentistry usage in assessing urgent cases and providing diagnosis appeared to 
be effective. However, the approaches used may affect the potential usefulness of the service in terms of whether phone 
calls or more advanced technology is used.
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