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Abstract 200 words  

Introduction 

Specialist consultant services in the NHS-UK provide a decision-making support service to 

other health professionals.  There is a drive to deliver this service in a more patient-centred, 

cost-effective and efficient manner.  Remote Clinical Consultations (RCC) using secure live 

super-fast internet connectivity and high-resolution, multi-channel audio-visual streaming has 

the potential for the delivery of this service. 

Aim 

To conduct a clinical service evaluation to assess the viability and efficiency of conducting a 

RCC for the management of primary care referrals in restorative dentistry, compared to an in-

person consultation.   

Design 

A RCC was conducted for every participating patient and immediately followed with a 

‘verification’ in-person consultation.  

Materials and method 

23 patients of even gender distribution participated in this study across the three specialisms of 

restorative dentistry.  A thematic questionnaire was completed by each member of the study 

intervention team and the patient after each consultation. 

Results 

In all the cases the consultant was able to conduct an effective and safe clinical consultation, 

not inferior to an in-person process, regardless of gender and age. The GDP, the nurse and the 

patient were able to participate effectively in the process and with each other. 

Conclusion 

This proof-of-concept study suggests that the RCC concept is a feasible way of delivering 

specialist consultations in restorative dentistry with high levels of patient acceptability and 

that it can be delivered in a practical and simple manner. 
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In Brief Points 

There is a drive to deliver patient-centred consultations in a more cost-effective and 

efficient manner.   

This service evaluation highlights that it is feasible to conduct Remote Clinical Consultations 

with high levels of patient acceptability and that it can be delivered in a practical and simple 

manner. 
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Introduction 

The UK Government is seeking reforms to provide health care that is more patient-centred.  

The 2011 NHS report ͚FƵƚƵƌĞ FŽƌƵŵ PĂƚŝĞŶƚ IŶǀŽůǀĞŵĞŶƚ ĂŶĚ PƵďůŝĐ AĐĐŽƵŶƚĂďŝůŝƚǇ͛ ƐƚĂƚĞƐ 

͞ƚŚĞ ĨƵŶĚĂŵĞŶƚĂů ƉƵƌƉŽƐĞ ŽĨ ƚŚĞ GŽǀĞƌŶŵĞŶƚ͛Ɛ ƉƌŽƉŽƐĞĚ ĐŚĂŶŐĞƐ ƚŽ ƚŚĞ NH“ is putting the 

ƉĂƚŝĞŶƚ ĨŝƌƐƚ͕͟ ĂŶĚ ƌĞƋƵŝƌĞƐ ͞ƉĂƚŝĞŶƚ ŝŶǀŽůǀĞŵĞŶƚ ƚŽ ƚŚĞ ĞǆƚĞŶƚ ƚŚĂƚ ƐŚĂƌĞĚ ĚĞĐŝƐŝŽŶ ŵĂŬŝŶŐ 

is the ŶŽƌŵ͟1.  A sentiment that is further emphasized in the UK Government͛Ɛ response to 

the subsequent ĐŽŶƐƵůƚĂƚŝŽŶ ͚LŝďĞƌĂƚŝŶŐ ƚŚĞ NH“͗ ŶŽ ĚĞĐŝƐŝŽŶ ĂďŽƵƚ ŵĞ͕ ǁŝƚŚŽƵƚ ŵĞ͕͛ ƚŚĂƚ 

highlights the need for a practical implementation of the proposal so that patients can make 

informed decisions about their care, through the provision of accurate and accessible 

information and patient involvement2. 

In the UK, general dental practitioners (GDPs) in primary care are supported in the patient-

care decision-making process by specialist consultants in the NHS secondary care sector. 

The consultation takes place ĂƐ ĂŶ ͚ŝŶ-ƉĞƌƐŽŶ͛ ĞǀĞŶƚ in secondary care centres (E.g. Teaching 

or district hospitals).  The primary outcome of the consultation is to provide the patient and 

the referring dentist with the required specialist advice and a patient-centred care plan for 

the management of the referred condition. The care plan is in the form of a letter-report 

and consists of a summary of findings, diagnoses, prognoses and a treatment strategy.  This 

is relayed to the patient verbally during the consultation and in a written letter-report 

format to the referring clinician, copied to the patient and appropriate stakeholders.  

The current consultation process provides the baseline standard against which all other 

processes should be measured. This standard is based on the effectiveness of the process 

(ability to deliver a specialist outcome) and safety (a minimum chance for error) as it relies 

on an optimal direct personal interaction between patient and consultant.  It is focussed 

around the resources of the secondary care environment, with ŶŽ ƌĞŐĂƌĚ ƚŽ ƚŚĞ ƉĂƚŝĞŶƚ͛Ɛ 

requirement for displacement to this centre and the cost-effectiveness of the whole 

process.   As the in-person consultation currently stands, the sequence of events that take 

place can be outlined as per Table 1 in the following stages: 
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An analysis of the relative merits ŽĨ ƚŚĞ ĐƵƌƌĞŶƚ ͚ŝŶ-ƉĞƌƐŽŶ͛ ĐŽŶƐƵůƚĂƚŝŽŶ system, suggests 

the following perceived advantages and disadvantages3 (Table 2). 

From this list for an in-person specialist consultation, it is possible to suggest that in this 

system efficiency and effectiveness is largely compromised.  Efficiency is compromised by 

the need for the patient travel to the remote location of the specialist referral centre. A 

further suggested inefficiencies is the time lag between completion of the consultation and 

the follow-up with the referring clinical team.  Effectiveness is equally limited due to the 

potential for the primary care clinician to misinterpret, not be able to comprehend or be 

unable to carry out the suggested plan; which may in turn lead to frustration and lack of 

desired appropriate action.   

An alternative system is considered in this report that may provide more patient-centred 

and better-integrated patient care using Remote Clinical Consultations (RCC). RCCs can 

operate by using a platform of secure internet-based, high-resolution, multi-channel audio-

visual streaming that enables simultaneous sharing of information and communication 

between primary and secondary care, leading to integrated management of patient care 

between the three parties (Patient, doctor/dentist and consultant) at the point of specialist 

treatment planning4, 5, 6͘  TŚĞ ĐŽŶĐĞƉƚ ŽĨ ͚ŶŽ ĚĞĐŝƐŝŽŶ ŵĂĚĞ ĂďŽƵƚ ƚŚĞ ƉĂƚŝĞŶƚ ǁŝƚŚŽƵƚ ƚŚĞ 

ƉĂƚŝĞŶƚ͛ ŝƐ ĐĞŶƚƌĂů ƚŽ ƚŚŝƐ ƉƌŽĐĞƐƐ͕ ƐŽ ƚŚĂƚ ƚŚĞ ƉĂƚŝĞŶƚ ŝƐ ƉƌĞƐĞŶƚ ĨŽƌ Ăůů ĚŝƐĐƵƐƐŝŽŶƐ ĂŶĚ ŚĂǀĞ 

an informed say in the decision process.  

Patient-centred care is a key driver for the development of tele-dentistry and an example of 

this, is its use to improve community access to oral health care and eliminate disparities 

between rural and urban communities 16, 17, 18. Mills et al. (2014), described patient-

centeredness across three dimensions: clinical effectiveness, safety and patient experience; 

and found that there is a poor evidence of the use of patient-centeredness in dentistry and 

a lack of agreed indicators against which to measure the quality of care delivery 7.  A 

recognised aspect of patient-centred care is joint-decision making by all stakeholders, with 

the patient firmly placed at the centre of this 8.   RCCs shifts the decision-making-process 

from a one-to-one scenario (clinician-patient, dentist-patient, clinician-dentist) to group 

decision making with all three stakeholders present in the dialogue in a contemporaneous 
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manner; a care model that is in line with the need for increased patient involvement in the 

NHS treatments.  

Tele-dentistry holds the potential for facilitating true group-decision making between the 

three key stakeholders; patient, dentist and specialist consultant.  Studies on the factors 

required for effective group-decision-making have shown that doing so using remote 

connectivity can be at least as effective as face-to-face in person. Strasser et al. (1992) 

highlight that a group of three works best when the individual contribution of each person 

in the group is clear, while groups which had a less structured approach are not as effective 

as they do not fully utilise the available information 9.  Dougall and Friske (2008) suggested 

that good communication facilitates the building of trust, helping reduce patient anxiety 

and enhancing patient satisfaction and compliance 10.   A further study by Martin et al. 

(2011) highlights that remote, internet-based discussions enable a more relaxed discussion 

environment between participants than face-to-face encounters 11.  

A collaborative system using tele-communication through the use of telemedicine, dental 

image tools, sharing electronic patient records and video-conference, helps to establish a 

cooperative diagnosis, treatment planning and professional mentoring in the field of 

dentistry 12, 13, 14.   

Analysis of system requirements suggests that a RCC process must seek to replicate or 

improve the exchange of all the sensory information in the gold standard (an in-person 

consultation).  Visual and auditory sensory input by the remote participants should be of 

high fidelity, detailed and comprehensive.  Current technology using super-fast and secure 

broadband connectivity and advanced multimedia communication technology could enable 

this RCC process. Whilst it is important to ensure that the technology environment is robust 

and effective, it is equally important that this is kept as simple as possible to avoid 

intimidation and encourage a relaxed and effective discussion to take place11. 

The aim of this study was to conduct a proof-of-concept clinical service evaluation with the 

primary outcome of assessing the feasibility and acceptability of conducting remote clinical 

consultations for the management of primary care referrals in restorative dentistry and a 

secondary outcome to identify the barriers and facilitators to this intervention.  Key to this 
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evaluation study, is the ability for the same consultant to conduct a standard in-person 

͚ǀĞƌŝĨŝĐĂƚŝŽŶ͛ ĐŽŶƐƵůƚĂƚŝŽŶ ŝŵŵĞĚŝĂƚĞůǇ ĂĨƚĞƌ the RCC intervention.  This double consultation 

eliminated the risk that patient care resulting from the RCC intervention, was not adversely 

affected; it also provided an opportunity for comparison between the two consultation 

modalities. 

For the purpose of this evaluation, the investigators have identified the core-features of an 

in-person specialist clinical consultation in restorative dentistry - ͚BĂƐĞůŝŶĞ ƐƚĂŶĚĂƌĚ͛. The 

RCC process evaluated in this study is compared to this baseline standard, with the 

following key features: 

 Allows for a full and unimpeded dialogue between the patient (or representative) and 

the specialist consultant. 

 Enables the conduct of a full and appropriate clinical assessment, to include a 

comprehensive history, clinical examination and required special investigations. 

 Enables the establishment of appropriate and accurate diagnoses (including 

differential) and a prognosis for every diagnosis reached. 

 Enables the establishment of a patient-centred and pragmatic treatment options and/or 

a treatment strategy for the management of the referred condition and any additional 

diagnoses. 

 Enables the preparation and submission of a report to be returned to the patient and 

the referring dentist following the consultation, that includes the findings of the 

consultation and the outcomes as above. 

Method 

The study was designed to assess the primary and secondary outcomes as stated in the aim 

of this investigation.  Patients selection for participation in this service evaluation were 

under primary care of General Dental Practitioners (GDPs) in the South Yorkshire and 

Humberside region and that were referred to the Charles Clifford Dental Services (CCDS STH 

NHS Trust, Sheffield, UK) for a routine specialist consultation under the contracted terms of 

service provided by CCDS.  Patient referrals were limited to restorative dentistry, including 

the sub-specialties of endodontics, periodontics or prosthodontics.  An even distribution of 
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gender and restorative sub-discipline was sought with a random demographic inclusion, 

being representative of the diverse nature of the actual service provided.   A total of 23 

patients (12 F and 11 M) were included in accordance with the inclusion criteria and 

following a random selection process that stipulated an even gender distribution and an 

even representation from the three subspecialties of restorative dentistry.  The intervention 

took place in September 2018 over the course of 10 half-day sessions, shared evenly 

between two consultants.   A pathway for this intervention is detailed in Figure 1. 

Inclusion criteria 

 Patients of either gender and at least 18 years old at the start of the study. 

 Patients who are able to attend the clinic for consultation and do not require multi-

disciplinary input from other dental specialties. 

Exclusion criteria: 

 Patients who are unable to give informed consent with no capacity or vulnerable 

population as defined in ISO 14155 were not enrolled. 

Eligible patients were recruited through an invitation letter with a study outline and a 

patient information sheet.  Patients that responded positively to the invitation letter, were 

invited to attend for consenting prior to the intervention and possible recruitment 

thereafter.  Baseline screening for eligibility was undertaken based on the information 

provided in the original referral and a more detailed eligibility assessment was conducted on 

attendance.  On the day of the appointment, patients were given the option to participate 

in this study or proceed with a regular appointment for a standard consultation modality as 

per routine hospital protocols.  All interested patients were consented to the study.   

In line with the aim of conducting two consecutive consultations for each patient (RCC 

followed immediately by an in-person standard consultation), the remoteness of the 

consultant was limited to a different room within the same building. This did not affect the 

aim of the study as distance between the consultant and the clinical surgery is not a variable 

that affects the outcome when using super-fast broadband connectivity. 
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A diagrammatic representation of the RCC delivery is depicted in Figure 2.  The patient was 

seen in a dental surgery with a GDP and a dental nurse in attendance (the ƉĂƚŝĞŶƚ͛Ɛ referring 

ĚĞŶƚĂů ƚĞĂŵͿ͘ TŚĞ ĐŽŶƐƵůƚĂŶƚ ǁĂƐ ŝŶ Ă ͚ƌĞŵŽƚĞ͛ ůŽĐĂƚŝŽŶ͕ ǁŚŝĐŚ ĨŽƌ ƚŚĞ ƉƌĂĐƚŝĐĂů 

implementation of this study was located in the same building.   In this study, we refer to 

the collective of individuals participating ŝŶ ƚŚĞ ŝŶƚĞƌǀĞŶƚŝŽŶ ĂƐ ͚ƐƚĂŬĞŚŽůĚĞƌƐ͛ ĂŶĚ ŝƚ ŝŶĐůƵĚĞƐ 

the patient, consultant, GDP, nurse and an observer (present to provide an independent 

account of the process).  All stakeholders communicated by means of a combination of one-

way and two-way live AV communication using secure intranet connectivity, designed to 

optimise data exchange (Figure 1 and table 3).   The total number of clinical staff 

participating in this study were:  Two consultants, eight GDPs and five nurses combined to 

create two consultant-led teams with a random allocation of GDPs and nurses between 

them resulting in twelve different combinations of clinical staff.  The time taken to 

undertake the RCC was measured as was the distance travelled by the patient for the 

consultation as an indication of the contribution to the carbon footprint associated with 

this. 

The RCC was conducted in the manner of a standard in-person process, in line with the 

ƉƌŝŶĐŝƉůĞƐ ŽĨ Ă ͚ďĂƐĞůŝŶĞ ƐƚĂŶĚĂƌĚ͛ ĂƐ ĚĞƚĂŝůĞĚ ĂďŽǀĞ͘  The findings were relayed to the 

patient and confirmation of understanding by the patient and GDP were obtained.  The RCC 

concluded by establishing a diagnosis, prognosis and appropriate treatment strategy. A 

detailed description of the format and sequence of the RCC process consultation is detailed 

in table 4. 

Both primary (feasibility and acceptability) and secondary outcomes (barriers and 

facilitators) were assessed through specifically tailored stakeholder questionnaires that 

were completed by all participants immediately after the intervention in accordance with 

her/his individual role in the process. All the questionnaires went through an iterative 

design and validation process to test their appropriateness to extract the required data.  The 

validation was conducted by a mixed group of clinicians that were considered to be 

representative of the study participants. 

The following stakeholders completed the questionnaire after each intervention:  The 

consultant, GDP, patient, nurse and independent observer (Table 5).  Each RCC event was 
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timed from start to finish as was the time taken for the overall RCC.  All data from the 

questionnaires was compiled for each of the responders and categorised thematically to 

enable classification of the data for effective analysis (Table 6). 

Key to the assessment of feasibility, was the ability to deliver a comprehensive patient-

management decision (treatment plan) made on the outcome of the RCC examination. The 

RCC was always undertaken first and the outcome of this was checked and confirmed 

immediately after through the ͚ŝŶ-ƉĞƌƐŽŶ͛ verification consultation. This process was key to 

establishing whether the RCC was fit-for-purpose and able to deliver an accurate and 

comprehensive treatment plan outcome.    

For each intervention, every stakeholder (Consultant, GDP, patient, nurse and independent 

observer) was invited to complete a post-intervention questionnaire.  The comments made 

in response to the open-ended questions (Table 6), were analysed thematically using a 

deductive semantic approach based on the structure of the questionnaire and the explicit 

responses and opinions expressed.   The six-step thematic analysis process advocated by 

Braun and Clarke was followed15.  In addition, we measured the time taken to undertake the 

RCC and we estimated, from their home post code, the distance travelled by the patient for 

the consultation as an indication of the contribution to the carbon footprint associated with 

this. 

Results 

A total 25 patients were enrolled in the study. One patient cancelled his appointment on the 

day.  One patient was excluded at the start due to an un-reported hearing impairment. The 

study analysis was undertaken based on data for 23 patients.  A 100% questionnaire 

completion and return were achieved and this was analysed as described in the 

methodology.  

The data analysis revealed the following: 

 The number of patients assessed for each sub-specialty were:  Endodontics 8, 

periodontics 7 and prosthodontics 8.  
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 In 100% of cases, irrespective of the sub-specialty, the consultant was able to 

conduct an effective clinical consultation through the RCC process.   The GDP, the 

nurse and the observer were able to participate effectively in the process and work 

effectively with the consultant. 

 In 95% (22/23) of patients were able to participate and communicate effectively in 

the RCC process. In this one case, the RCC process was not completed due to 

technical problems with the two-way tablet communication channel.  

 In 100% of cases, the GDP was able to convey information to the consultant.  

 In 100% of cases, the consultant was able to establish and convey effectively all the 

appropriate consultation outcomes, including the correct diagnoses, prognoses, 

treatment options and future care pathways.  In this way establishing full 

concordance and agreement in these domains between the two consultation 

methods. 

 95% (22/23) of patients felt that the RCC project worked well. One patient preferred 

the in-person as she experienced hearing difficulties. 

 100% of GDPs agreed that there was a scope for having a professional educational 

experience.   

 The majority of the barriers of the study were related to the audio quality 13% 

(3/23) and visual quality 4% (1/23). 

The mean time required to undertake a RCC from start to finish was 30 minutes, excluding 

the consenting process. Patients attending for the consultations travelled between 1 mile 

and 24 miles with a mean of 8.5 miles. Considering each appointment attendance as a 

return journey, and assuming a direct travel route, the total distance travelled by the 23 

patients that attended was estimated to be a minimum of 391 miles.   

The comments made in response to the open-ended questions (Table 6), were analysed 

thematically and revealed some further points of interest.  More than 50% of patients 

identified that the RCC process provided a ͚ƌeassuring͛ environment.  The environment 

facilitated good and positive discussions between all the stakeholders, especially the 

patient, consultant and GDP. The RCC provided fast expert advice with an agreed consultant 

and GDP opinion and an agreed action plan by end of consultation.  In addition, a major 
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perceived benefit was the ability to save time and travel and associated expenses.  Further 

advantages, noted by responders were:  The potential for improved speed of treatment and 

having two professional dentists undertaking the clinical assessment simultaneously with 

good discussions between them.   

There was an even distribution amongst patients for preference between the RCC or the in-

person consultation, with no strong views either way. Patients expressing a preference for 

the in-ƉĞƌƐŽŶ ĐŽŶƐƵůƚĂƚŝŽŶ͕ ŶŽƚĞĚ ƚŚĞ ͚ƉĞƌƐŽŶĂů͛ ƚŽƵĐŚ ĂƐ ďĞŝŶŐ ĚĞƐŝƌĂďůĞ͘ Notwithstanding, 

the potential to save time, travel and associated costs was a major and consistent 

consideration amongst patients, outweighing any potential benefits from an in-person 

consultation. 

Concerning the clinical feasibility and safety of the RCC procedure, all of the stakeholders 

confirmed that safety was not compromised at any point. The in-person consultation did 

not raise any safety concerns of the preceding RCC procedure.  Equally, none of the 

stakeholders felt that the outcome of the RCC was compromised, when compared to the in-

person consultation. 

Further positive free-text comments from patients (n=4) were: The ability to be involved in 

the discussion with both the GDP and the consultant and the RCC process being less 

intimidating than attending a hospital.   

Individual patients (n=3), each raised the following concerns about the RCC process:  That it 

would be difficult to make a clinical assessment with accuracy in all instances; GDP practices 

may not have the necessary equipment to provide this service; and individual patient 

preference would need to be considered. 

Finally, during the interventions, we experienced some minor technical challenges 

associated with the AV configuration of the set up and occasional loss of connectivity 

between devices.   This was noted by some patients as a challenge that would need to be 

resolved. 

Discussion 
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We find ourselves in a rapidly changing healthcare climate driven by an ageing population 

and growing clinical complexity.  This is compounded by the need to improve patient-

centred decision-making, improve access to oral health care and improve interprofessional 

collaboration to address rural oral health disparities 16, 17, 18, a need to reduce patient travel 

and associated CO2 footprintError! Bookmark not defined.,  establish accelerated patient-care 

pathways through managed clinical networks19  and explore the potential for improved cost-

effectiveness in the delivery of health care specialist advice.  Remote clinical consultations 

through high-speed secure live broadband connectivity may provide part of a solution to 

these challenges.   

In the UK, the NHS provides specialist consultant services to primary care clinicians for 

decision-ŵĂŬŝŶŐ ƐƵƉƉŽƌƚ ĂŶĚ ƉůĂŶŶŝŶŐ ƉĂƚŝĞŶƚ ĐĂƌĞ͘  TŚĞ ĐŽŶƐƵůƚĂƚŝŽŶ ƚĂŬĞƐ ƉůĂĐĞ ĂƐ ĂŶ ͚ŝŶ-

ƉĞƌƐŽŶ͛ ĞǀĞŶƚ Ăƚ Ă ƐĞĐŽŶĚĂƌǇ ĐĂƌĞ ĐĞŶƚƌĞ ǁŚĞƌĞ ƚŚĞ ĐŽŶƐƵůƚĂŶƚ ƐĞƌǀŝĐĞƐ ĂƌĞ based (e.g. 

Teaching or district hospitals).  This model is used ubiquitously for oral health care and other 

medical services.  There is a drive to deliver this service in a more patient-centred, cost-

ĞĨĨĞĐƚŝǀĞ͕ ĞĨĨŝĐŝĞŶƚ ŵĂŶŶĞƌ͕ ĂĚĚƌĞƐƐŝŶŐ ƚŚĞ UK͛Ɛ NH“ ƉůĂŶ ;NH“ LŽŶŐ Term Plan v1.2, August 

2019)20 with a commitment to reduce face-to-face outpatient appointments by up to a third 

over the next five years. It also aims to do so in an environmentally sustainable manner by 

reducing unnecessary patient travel and the associated carbon foot print from patient 

travel.  Remote Clinical Consultations (RCC) have the potential to offer this service by linking 

both the primary care clinician and the patient (co-located in the dental practice) to a 

remote specialist consultant, using super-fast internet connectivity.  This enables them to 

hold a live 3-way patient-ĐĞŶƚƌĞĚ ĚŝƐĐƵƐƐŝŽŶ ĂďŽƵƚ ƚŚĞ ƉĂƚŝĞŶƚ͛Ɛ ĐĂƌĞ ŶĞĞĚƐ͘   

Further potential advantages are considered for the use of tele-dentistry in the delivery of 

RCCs.  It is likely to be a more patient centred process; with less inconvenience to the 

patient that is not required to travel to a remote location; with a faster process from 

referral to treatment; and enables patients with complex multimorbidity to have longer 

consultations21.  A RCC allows for the delivery of a consensual treatment planning process 

with the GDP and the patient that are present throughout the whole process.  A shared 

database could use smart auto-populating templates for report generation, so that the 

agreed outcome report could be created within the appointment.  RCCs should reduce the 
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risk of miscommunication between parties and eliminate replication of investigations.  

There is a distinct potential for professional education as the GDP will be participatory to 

the process and this could be a major driver for GDP involvement.  A RCC can reduce 

hospital overheads with the elimination of a dedicated clinical surgery and support staff. 

The concept of a RCC applied to restorative dentistry arises from an appreciation by the 

research team of the benefits, limitations and challenges that the current specialist 

consultation process delivers, as a service to all stakeholders.  The clinical research team in 

this project have assessed these relative merits and consider that a system that connects, 

via secure internet, the co-located patient and GDP to the remote Consultant, without the 

ŶĞĞĚ ĨŽƌ ƚŚĞ ƉĂƚŝĞŶƚ ƚŽ ƚƌĂǀĞů ƚŽ ƚŚĞ ͚ĐŽŶƐƵůƚĂŶƚ͛ ůŽĐĂƚŝŽŶ ŝƐ Ă ŵŽƌĞ ĞĨĨĞĐƚŝǀĞ ƉĂƚŝĞŶƚ-centred 

service with additional advantages.  To address this hypothesis, a clinical service evaluation 

was undertaken to assess the potential and feasibility of undertaking specialist 

consultations in restorative dentistry with the consultant located remotely and engaging 

with the primary care team and patient by means of tele-dentistry connectivity.  This proof-

of-concept study provides a novel and detailed insight of the feasibility, challenges and 

stakeholder experiences of using a Remote Clinical Consultation process in restorative 

dentistry for the provision of specialist consultations in each of the subspecialties of 

restorative dentistry (Endodontics, periodontics, prosthodontics).  

The main outcome from this service evaluation is that a Remote Clinical Consultation in 

restorative dentistry, as undertaken in this study, is feasible with a high level of patient 

acceptability and that it can be delivered in a practical and simple manner.    We identified 

that the time taken to undertake the RCC was approximately thirty minutes, considered to 

be slightly longer than that of an in-person consultation but with the advantage that further 

objectives have been achieved by engaging directly with the ƉĂƚŝĞŶƚ͛Ɛ ƉƌŝŵĂƌǇ ĐĂƌĞ ƉƌŽǀŝĚĞƌ 

(GDP).  In this study, we estimated that patients travelled an average distance of 8.5 miles 

resulting in approximately 391 miles of patient journeys for the 23 appointments.  This is a 

direct contribution to the environmental carbon footprint that can be potentially reduced 

ǁŝƚŚ ƚŚĞ ĂĚŽƉƚŝŽŶ ŽĨ ‘CC ŝŶ Ă ƉƌŝŵĂƌǇ ĐĂƌĞ ƐĞƚƚŝŶŐ ŝŶ ƚŚĞ ƉĂƚŝĞŶƚ͛Ɛ ƌĞƐŝĚĞŶƚŝĂů ůŽĐĂůŝƚǇ͘ 

A thematic evaluation of barriers and facilitators identifies several positive advantages for 

RCC over in-person consultations.  Observations from patients highlighted the reassuring 
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nature of a consultation with two professionals, engaged in a positive discussion that 

reached an agreed outcome that could be expedited without further delays.  Practitioners 

benefited from direct guidance of a specialist which also provided an educational element. 

Patients liked being involved in this discussion and taking a positive participatory role in the 

process.  A major positive perceived finding was the ability to save time, travel and 

associated expenses through a RCC process.  Patients also raised some salient concerns 

regarding the process that should not be dismissed, in particular regarding the scope of 

capability of the RCC process and patient preference.  Ensuring effective technology was 

identified for some of the RCC interventions. This specifically related to the quality of the 

audio and visual set up. It is true to say that this was a relatively amateur and basic 

configuration designed to provide a proof-of-concept outcomes.   

Tele-medicine used for RCCs in restorative dentistry builds on the desirable features of the 

current in-person consultation service provided by secondary care providers.  This study has 

shown that RCCs have the potential to offer a truly collaborative process by using a platform 

of secure internet-based, high-resolution, multi-channel audio-visual streaming that enables 

simultaneous sharing of information and active, engaged discussion between primary and 

secondary care, leading to integrated management of patient care between the three 

parties (Patient, doctor/dentist and consultant) at the point of decision making and 

specialist treatment planning. 

The potential long-term benefits from embedding the proposed RCC in routine clinical 

practice are to deliver a specialist consultation service for patients and their GDPs that is not 

inferior to an in-person consultation whilst at the same time overcoming the disadvantages 

of this in-person process (Table 2) with notable advantages in terms of the delivery of 

patient-centred care and a reduction of CO2 emissions associated with reduced patient 

travel. 

Analysis of system requirements following this intervention has identified that a RCC 

process must seek to replicate or improve the quality and thoroughness of the visual and 

auditory sensory information captured during an in-person consultation.  Current 

technology using super-fast and secure broadband connectivity and advanced multimedia 

communication technology could enable this RCC process. The system will require a secure 
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platform with clear regulatory boundaries to comply with clinical governance policies. 

Moreover, the implementation strategy and use of the RCC system will need financial 

investment in primary care settings. As a result, GDP practices may have lacked motivation 

to increase uptake and engagement with the new system. 

It is important to highlight that whilst there is emerging support for the efficacy of tele-

dentistry, the concept lacks conclusive evidence in terms of effectiveness and cost-

effectiveness to make evidence-based implementation decisions 22.  In this study, we have 

not assessed the cost-effectiveness of this intervention, its efficiency in all clinical scenarios 

nor the acceptability by GDPs in a true primary care setting. 

Future steps to develop this concept are to conduct a feasibility clinical study in a real 

setting, between a primary care provider (NHS dental practice) and a secondary care centre 

(Dental hospital).    This should then be followed by a cluster randomised controlled trial to 

further assess efficacy and cost-effectiveness of the RCC in facilitating the provision of 

specialist dental care and referrals.   

Conclusions 

The combined results from the different stakeholders obtained in this proof-of-concept 

clinical service evaluation study, suggests that RCCs are a feasible way of delivering specialist 

consultations in restorative dentistry with high levels of patient acceptability and that it can be 

delivered in a practical and simple manner. 

The outcomes of this study are very encouraging and show the true potential for the further 

development of the RCC concept as a modality of tele-dentistry.  Significant challenges 

remain to be addressed, when compared to a standard in-person clinical consultation, with 

a focus on guaranteeing non-inferior clinical outcomes to in-person services, robustness of 

technology communication infrastructure, practicality of service delivery, acceptability by 

GDPs in primary care and the cost-effectiveness of this RCC service.  Further studies are 

currently underway to address these points.  Findings to date suggest that RCC have the 

potential to be translated to other fields of dentistry and medicine. 
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