Appendix 7-1: Barriers and enablers to implementing Teledentistry (n=96)
	DOMAINS
	BARRIERS
	ENABLERS
	COM-B

	Knowledge (34/70)

11 barriers and 22 enablers
	GENERAL KNOWLEDGE 
Lack of knowledge 1-6
Low awareness1,7-13, 14
Lack of familiarity15-17, 
Limited experience18-21 in using computers, smartphones and applications18,22 23  

[bookmark: _Hlk193258671]TELE DENTISTRY FUNCTIONS 
[bookmark: _Hlk193258817]Teledentistry  does not offer proper examination,24, 25 
Diagnosis1,8, 12, 26-30 
Treatment options25, 30
Monitoring patient conditions 31 

TRAINING
Limited exposure to TD during dental education/continuing education 2, 10, 28, 32,33, 26, 34 

MISCONCEPTION
TD could be used for continuing education 32

EVIDENCE ON TD
Less evidence supporting the use of mobile apps and technology in dentistry than in medicine 22



	GENERAL KNOWLEDGE:
High awareness 35-39 
More knowledge of teledentistry 24, 31, 32, 34, 39-46,47
High use 14, 26, 48, 49


TELEDENTISTRY FUNCTIONS 
Yriage50,42,47
Screening32, 44, 51 
Advice and health prevention23,2, 18, 52,3, 18, 19,20,47
Follow-up, monitoring and post-operative instructions 3, 25, 2, 8, 28, 34, 46, 52 32, 35, 38, 46, 53 11, 54,50, 55 
Patient management 1,47
Diagnosis 17, 35, 36, 53, 54, 56-63 15, 41, 64-67
Consultations with telephone consultations and virtual platforms and software 14 34, 66 11,2, 18, 27, 31, 57,47
Emergency situations 38, 46, 53, 75 25, 44
Treatment planning 13, 17, 35, 45, 68, 69,14
Teleassistance1,13, 36, 60, 63, 70-72
Tele-expertise73,47, 74
Patient education2, 3, 7, 8, 11, 18, 19, 22, 24, 26, 31, 38, 41, 44, 52, 69,14, 76,47    
Health promotion to the population on a wide scale 2, 40,14, 76   
Prescription30, 45,47
Risk classification47
Referrals 47

TRAINING
Teledentistry should be incorporated into dental education and curriculum24,74,77 and through seminar 9, 10, 18,6,42,74

MISCONCEPTION
TD could improve continuing education13, 46 and clinical training54, 64

CONFLICTING STATEMENT: 
Participants have awareness, familiarity and knowledge of using TD. TD could be used for diagnosis, treatment, monitoring patient conditions.
	Capacity

	Skills (13/13)

6 barriers and 4 enablers
	Low use of Teledentistry2-5,78
Lack of interventional capacity 50 
Handful  approach5 
Technological expertise needed 13, 59, 796, 12, 44, 75,57,5, 42, 80  
Difficult to align Teledentistry with existing workflow and clinical practices 59 
Limited confidence from practitioners 14
	Hands-on experience23 
Practical and easy to use 23, 81,44, 49, 57, 61, 75, 82, 83,47
Increased learning curving with Teledentistry 1,4 
Confidence in using teledentistry 23, 28, 59

CONFLICTING STATEMENT: Ease of use of TD, Confidence of practitioners
	Capacity

	Environmental context and resources (47/14)

18 barriers and 8 enablers
	INFRASTRUCTURES AND TECHNOLOGICAL RESOURCES 
Lack of infrastructure3, 8, 11, 18, 27,41, 76, 77, 82,38, 53, 67, 68  
Technological barriers (internet, hardware shortage, camera angle, image quality, software compatibility, equipment reliability, security of data) 13, 20, 39, 48, 50 5, 24, 44, 77, 80, 81, 83 1, 27, 50, 54, 65, 68, 84 13, 21, 27, 52, 54, 59, 65, 68, 84, 85
Geographical limitations such as rural areas24, 32, 60, 80
Absence of teledentistry in most clinics42  
Lack of time to learn and apply teledentistry3,15 
Lack of integration of information systems 47 
Lack of human resources, infrastructure, and computational issues 47
Shortage of high-quality apps22,22
High costs for setup  (ex. Infrastructures and implementation)19, 26, 29, 54, 65,2, 32 68, 71, 80
Difficult to align Teledentistry with existing workflow and clinical practices 59 

LEGAL AND GOVERNMENTAL CONTEXT 
Low governmental financial support 51
Lack of clear guidelines for drug prescription21, 30, 86
Lack of guidelines and regulations on Teledentistry 77
Restrictive policies on telemedicine32

CONTEXT OF COVID-19 
Patients not willing to complete the teledentistry consultation if they knew the resulting face-to-face consultation required them to receive a COVID-19 test beforehand 1
Teledentistry is only useful in the context of a pandemic 25, 80

DENTAL REGULATIONS AND SCOPE OF PRACTICE:
Dental regulation requiring direct supervision of DHS limit their TD use in community settings74
State practice of dentistry32
	INFRASTRUCTURES AND TECHNOLOGICAL RESOURCES 
Leveraging existing infrastructure87
Staff technological support 77 
having template or protocol to follow1 

LEGAL AND GOVERNMENT CONTEXT 
Policy and governmental support77, 87 44 

CONTEXT OF COVID-19 
Future model of care in specific cases such as the COVID-19 pandemic 1, 50 25, 48, 54, 60, 87 
Offering limited patient flow6, 62, 88 
Safety without risking virus transmission 21 
High familiarity of Teledentistry after the COVID-19 pandemic30

CONFLICTING STATEMENTs:
Participants were divided regarding the impact of the COVID-19 pandemic on patients’ willingness to adopt teledentistry services, lack of clear guidelines, the role of infrastructure and IT resources and government support in practicing TD.
Limited consensus on the effects of COVID-19 pandemic


	Opportunity

	Beliefs about capacities (5/5)

3 barriers and 1 enabler
	Lack of human contact with the focus on patient self-assessment 78, 81 50 
Interpretation of symptoms or diagnosis from patients’ images1
Perceived difficulty to learn to use79 
	Comfortable to use teledentistry 34, 53, 57, 75,31  

CONFLICTING STATEMENT: 
Participants were divided about finding TD difficult or comfortable to use.

	Motivation

	Optimism (7/17)

5 barriers and 6 enablers
	Uncertainty regarding the future financial viability of telehealth50  
Uncertainty about TD outcomes1, 81
Skepticism on TD accuracy 34 
Skepticism on TD standardization 58, 89 
Skepticism on TD impact to reduce costs for dental practices84 


	Anticipated growing demand for teledentistry over time87
Perceived as the future of dentistry practice5, 6, 11, 14, 35, 53, 81, 89, 90 
Perceived TD as the standard of care 2, 35, 62,86 
Trust in the efficiency of TD 35
Perceived as a precursor to robotic dentistry7
Increased acceptance of td as the technology becomes simpler to set up, easier to use, and demonstrates cost-effectiveness14

CONFLICTING STATEMENT:
TD cannot fully replace usual care. TD has the potential to transform dental practice. Participants were divided about the future of TD.

	Motivation

	Goals (1/0)

1 barrier
	Limitation to achieve the goals78
	NR
	Motivation

	Intention to use (10/20)

3 barriers and 2 enablers
	Low intent to use teledentistry 9, 68 14, 19, 21, 91 
Low readiness to invest additional money and time in teledentistry 17, 67
Low interest of student about teledentistry implementation 74, 83
	Readiness to use teledentistry  50,22, 43, 45, 81,3, 4, 18, 28, 33, 34, 41, 82 
Willingness to learn about teledentistry 39, 62, 71 64 72 17 51

	Motivation

	Emotions (3/7)

3 barriers and 4 enablers
	Frustration because of improper communication among the patient and dentist via teledentistry 77
Hesitation to use teledentistry due to the lack of standardized validation or accreditation of apps, clear guidelines for prescribing medication 22
Some felt no need for teledentistry 48
	Satisfaction with the use of teledentistry 23, 47, 49, 70
Perceived TD as more creative and fun 81
Pleasure and enthusiasm with the equipment’s functionality 70 
Preference of teledentistry over traditional in-person appointments 11, 57 

CONFLICTING STATEMENT: Participants were divided about their emotions with using TD, some were frustrated and some satisfied.
	Motivation

	Reinforcement (7/0)

2 barriers
	Reimbursement concerns 17, 48, 73, 74, 87, 92, 93 
Necessity of a clear return on investment of teledentistry to be attractive 74
	NR
	Motivation

	Behavioral regulation (0/3)

3 enablers
	NR
	Should be included in current dental practice 6, 35, 68 
Anticipated a high continued use of tele-oral medicine increase after the COVID-19 pandemic 33
Participants changed some of their practices because of the referrals, notably quick clarification of doubts and confirm the patient’s diagnosis 47 
	Capacity

	Social or professional role and identity (4/0)

3 barriers
	Could potentially affect professionalism 50
Concerns about unknown medico-legal and malpractice issues 28, 93 
Ethical concerns such as security of patient information stored and transferred by electronic means, vulnerable to unapproved access and interception14
	
	Motivation

	Memory, decision-making (3/5)

1 barrier and 3 enablers
	Teledentistry cannot be used in every branch of dentistry 31, 35, 36



	Use in all dental specialties care89,51, 47 
Mostly in orthodontic treatment 11, 70 
Oral and maxillofacial surgery, and oral pathology 11, 47

CONFLICTING STATEMENT: TD could be used in every branch of dentistry
	Capacity

	Social influences (21/23)

21 barriers and 14 enablers
	PATIENT FACTORS
Patient illiteracy 30, 39, 42, 80,79 
Patient resistance and unwillingness30, 72
Patient dissatisfaction2, 3 
Patients in nursing homes or foster homes 28 
Language barrier 1, 50, 86 
Paediatric patients1, 3
Negative patients’ attitudes 77 
Patients’ lack of familiarity50, 77 
Lack of patient acceptability77 
Difficulty to parents to give accurate details1 
Patients with poor oral health, with urgent oral needs as pain and orofacial swelling92


HUMAN RESOURCES 
Hiring new or redesignating existing staff with protected time for TD to make it more efficient and effective57, 77
Staff technological support to underscore TD online sessions77
Limited human resources 5 
Lack of technical staff 71 

CLINICIAN FACTORS5, 57, 58, 71, 80, 83, 89 
Conservative dentists’ attitude 80, 89 
Aged practitioners58
Peer recommendations 83

INSURANCE
Changing the current fee structure for teledentistry implementation56
Coverage of digital cameras under the practice’s insurance56

TYPE OF DENTAL CARE SETTINGS 
Teledentistry in a private clinic is an expensive option77
	PATIENT FACTORS
Popular among patients and their parents 23 
Patients acceptability and their positive attitudes 1, 10, 30, 50 
older patients 50 
Children were fascinated by the ‘hitch’ element and liked being photographed 23
Patient receptivity 29, 48, 56 
Patient satisfaction15, 28, 37, 62, 66, 68, 94
Patient insurance: High use of teledentistry among dentists seeing greater than 50% of Medicaid patients14
Children with special needs46, 89 


CLINICIAN FACTORS (N=1)
A social network community for teledentists where they can discuss the challenges and learn from others’ way to resolve them77
Dental specialists and aged dentists 21 


TYPE OF DENTAL CARE SETTINGS (N=2)
TD is appropriate for public settings 77 
Supportive management is helpful for a continued use of TD1

INSURANCE
Coverage by dental insurance plans 28, 29, 54, 65
Recognition by insurance payers or patients of teledentistry92 

CONFLICTING STATEMENT: Participants expressed differing views regarding the role of patients, the role of older dentists, and the contribution of insurance coverage.

	Opportunity

	Beliefs about consequences (49/73)

28 barriers and 56 enablers
	EFFICIENCY
Concerns about patient care efficiency 16 
TD will not eliminate the need for referrals 94

TIME:
Not saving time for dental professionals’ 29, 63, 77, 80
TD will require  extra appointments 15, 76, 84,29, 54, 65,57 
Extra time is needed than by conventional means23,47,92

COST:
High costs associated with its implementation 44, 79,11

FACTORS RELATED TO TD 
Less accurate compared to face-to-face interactions 42, 44, 79,50, 89,55  
Risk of data entry mistakes 8, 31 
Limitation to 2 dimensions images for teledentistry 77 
The depersonalization of care, mostly the dentist-patient relationships 20, 30, 35, 61, 68,15  
Potential for digital forgery 26, 29, 54, 63, 65, 84
Does not provide all necessary oral health data needed to make comprehensive evaluations and lacks interpersonal interaction online 42, 92
Weakness for the record quality15
Less effective6, 90 than in-person care making it perceived as not clinically useful 38 

BARRIERS RELATED TO PATIENTS AND QUALITY OF CARE
De-prioritization of the teledentistry consultation by patients.1 with more last-minute cancellations 81
Impacts on patients’ communication as getting them over the phone was a big concern1 
Potential to a misdiagnosis 77
Impacts on patient compliance and satisfaction 42,86 
Potential unintended negative consequences (e.g., Economic impacts, provider burn-out, social isolation)79 
May not address the patient’s complaints 60
Violate patient privacy 2, 3, 26, 28, 31, 35, 52, 62, 68, 81, 84 
Violation of  patient confidentiality29, 54,62,56
Challenges in obtaining patient consent 58, 59, 63
Risk for jeopardization of patient care 73

IMPACTS FOR DENTAL PROFESSIONALS
No perceived  benefits with teledentistry53 
Belief medical apps cannot replace textbooks 64 

IMPACTS FOR DENTAL PRACTICES
Increase legal issues44 

PERCEPTION OF VIRTUAL ORAL HEALTH CARE IN DENTISTRY 
Limited value and scope in dentistry voice of the surgical method of dentistry14
Limited capacity in handling dental emergencies14

CONFLICTING STATEMENT: Time, cost, impacts for dental practices, impacts for dental providers, factors linked to TD itself, impacts for patients.
	EFFICIENCY

TIME:
Reducing waiting times, travel time and number of visits for patients and dental professionals, and increasing clinical capacity 11, 76,17, 24, 47, 49, 56, 70,8, 14, 23, 26, 29, 57, 65, 73, 75, 79
Saves time before a face-to-face consultation1

COST:
No extra costs47
Saves cost for patients 8, 17, 18, 27, 29, 32, 44, 48, 62, 70 

COMMUNICATION:
Allow better communication between patients and clinicians and between clinicians 1, 2, 74,36, 58, 62, 68, 95, 27, 31, 65,36, 62, 68, 92, 95
Better communication when referral is needed 23
Enables effective communication to the patient about oral health92
Flexible and efficient 1,2, 7, 8, 11, 15, 17-20, 24, 26, 28, 29, 31, 32, 39, 44, 45, 49, 53, 54, 56, 62, 64, 65, 67, 68, 70, 75, 79, 84, 91,6, 23, 50, 61, 73, 74 81 
Useful 2, 7, 23, 27, 42, 49, 68, 75, 78, 82 
Very convenient for patients and clinicians 50
Enhances documentation of lesions (effectiveness) 76  
Improves in-person oral health care, but it is not a replacement 74
Save resources 4 
Reduce unnecessary in-person visits 44, 54,56,17, 48, 70,95, 96
Prevents unnecessary self-medication 44 
More efficient referrals 17, 29, 54, 56,8, 15, 91

FACTORS RELATED TO TD 
Great content quality 81
Possibility of recording is  safe from ethical issues78 
Easier to demonstrate the benefits of the system to patients because you could prepare your cases at home23 
Excellent quality of digital photographs and video 70 

ACCESS TO CARE 
Increases access to care14, 20, 21, 31, 32, 35, 44, 48, 71, 79, 90, 92   
Increased access to care for marginalized communities 2, 3, 8, 31, 35, 39, 52, 69, 80,48,44, 71 
Increased access to care for people residing in rural and remote regions 1, 32, 48, 50, 54, 56, 70 or areas with a shortage of dentists 14
Improves oral health inequalities and patient-centeredness20, 76 
Facilitates specialist consultations32, 36,17 
Increases the dental tourism7, 19,79   
Increases the reach out for the population health a wide scale 2, 40 
Increase the number of dentists to treat patients 32 
Improves the access to preventive care (oral hygiene education, prophylaxes, and fluoride) 74 

IMPACT FOR DENTAL PRACTICES 
Creates a stimulating working environment where dental professionals interactively share responsibility for the patient’s care, using an easy-to-handle Web system 73,1
Provide the right type of patient/diagnosis at the right place in the health service 11, 63, 93,49,2, 26, 27, 29, 34, 41, 52, 54,73 
Enables prompt delivery of care55
Increase the clinical productivity 23, 79 
Support safety and staffing continuity by limiting the number of team members on site 87 
Beneficial for integration and support of existing dental practice 25, 44,49, 54, 70  
Shortens waiting lists 26, 29, 56, 65 
Provide safe atmosphere for practicing dentistry 29
TD engenders staff and organizational support (penetration, uptake) 76
Reduces errors in digital records 60 


IMPACT FOR PATIENTs 
Convenient for patients 54,29, 48, 50, 56 
Reduce patient anxiety 48, 81 
Allows patients enough time to express their concerns75
Overall positive experience for patients92 
Improves patient compliance (satisfaction)57, 76 
High patient  comfort with teledentistry92
Patient privacy protection 69 

IMPACT FOR DENTAL PROFESSIONALS
TD is effective 45 
Support integrated and multidisciplinary high-quality care 79,93 
Provides positive experience for clinicians 49, 61
Safe work environment 29,54 
Enhance dental guidelines and advice29, 54
Allow faster access to medical information reliable sources and to evidence-based medical practice/case64
Fosters good understanding of patient’s oral health problem over internet 9, 35, 39, 40, 89, 96,31, 79  
Supports decision-making and management of oral lesions 96 
	Motivation





Appendix 7-2: TDF barriers and enablers per study design and COM-B mapping
	Study design
	TDF barrier construct
	TDF enabler construct
	COM-B mapping

	Quantitative studies

12 barrier TDF constructs
11 enabler TDF construct
A total of 13 TDF constructs

Missing construct: Goal
	NR
	Behavioural regulation 
	Capacity


	
	Knowledge 
	Knowledge 
	

	
	Memory, decision-making
	Memory, decision-making 
	

	
	Skills 
	Skills
	

	
	Belief about capacities 
	Belief about capacities 
	Motivation


	
	Beliefs about consequences 
	Beliefs about consequences 
	

	
	Emotions 
	Emotions 
	

	
	Intention to use 
	Intention to use 
	

	
	Optimism 
	Optimism 
	

	
	Reinforcement
	NR
	

	
	Social or professional role and identity
	NR
	

	
	Social influences 
	Social influences 
	Opportunity


	
	Environmental context and resources
	Environmental context and resources 
	

	Qualitative studies
11 barrier TDF constructs 
8 enabler TDF constructs
A total of 12 constructs

Missing constructs: Behavioral regulation and Memory, decision-making process. 
	Knowledge 
	Knowledge 
	Capacity

	
	Skills 
	Skills
	

	
	Belief about capacities 
	NR
	Motivation

	
	Beliefs about consequences 
	Beliefs about consequences 
	

	
	Emotions 
	Emotions 
	

	
	Goal 
	NR
	

	
	NR
	Intention to use 
	

	
	Optimism 
	Optimism 
	

	
	Reinforcement 
	NR
	

	
	Social or professional role and identity 
	NR
	

	
	Environmental context and resources 
	Environmental context and resources 
	Opportunity


	
	Social influences 
	Social influences 
	

	Mixed method studies quantitative component

5 barrier TDF constructs
5 enabler TDF constructs
A total of 8 constructs

Missing constructs: Behavioral regulation, Belief about capacities, Memory, decision-making, goal, optimism, reinforcement, Social or professional role and identity
	NR
	Knowledge 
	Capacity

	
	NR
	Memory, decision-making 
	

	
	Skill 
	Skills 
	

	
	Beliefs about consequences 
	Beliefs about consequences 
	Motivation


	
	Emotions 
	NR
	

	
	Intention to use 
	NR
	

	
	Environmental context and resources 
	NR
	Opportunity

	
	NR
	Social influences 
	

	Mixed method study qualitative component 

7 barrier TDF constructs and 6 enabler TDF constructs
A total of 11 constructs

Missing constructs: Behavioral regulation, Memory, decision-making Belief about capacities, goal, optimism, reinforcement, Social or professional role and identity
	NR
	Behavioural regulation 
	Capacity

	
	Knowledge 
	Knowledge 
	

	
	Skills 
	NR
	

	
	Beliefs about consequences 
	Beliefs about consequences 
	Motivation


	
	NR
	Emotions 
	

	
	Intention to use 
	NR
	

	
	NR
	Optimism 
	

	
	Reinforcement 
	NR
	

	
	Social or professional role and identity 
	NR
	

	
	Environmental context and resources 
	NR
	Opportunity

	
	NR
	Social influences 
	


Mixed methods studies: we have a total of 11 constructs, as goals, memory, decision-making and beliefs about capacities are missing. 

2

