Appendix 1 – Literature Review

Introduction
Telehealth can be defined as the provision of health care services over a distance.[1] It comprises both synchronous and asynchronous doctor-patient teleconsultation via phone, video-linkage, instant messaging or web-based services.[2] Telehealth can be subdivided into three main processes; the patient describes data about their health, this data is electronically received by the healthcare professional, the healthcare professional then uses their clinical skills to formulate relevant feedback and relay this to the patient electronically.[1], [3] Most recently, telehealth measures have been more widely adopted internationally to help curb the spread of COVID19. This has piqued research into the impact of the COVID19 pandemic, in its entirety on training physicians -namely into issues such as redeployment, reduced theatre time and teleconsultation. 

There are many recognized advantages of telehealth and its increasing implementation, however, not much is known about the specific impact of remote consultation on non-consultant hospital doctors (NCHD) training experiences and their own perceptions. This paper presents the results of a literature review on telehealth’s impact on trainee experience. Have experiences changed overall? Has training been enhanced or hindered?
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Methods
In January 2021, an initial search using the keyword sets combined terms “Remote consultation” OR “teleconsultation” or “telehealth” AND the term “trainee” AND “impact” was performed. The search was performed using the following electronic databases; PubMed, Scopus and Medline and ScienceDirect. In addition to the databases, the reference lists of the identified publications were hand-searched. Relevant systematic reviews were searched on the Cochrane database. Further, clinical education handbooks were searched for applicable qualitative research. Web searches were performed for additional grey literature. The exclusion criteria only required the rejection of articles not published in English. No other exclusion criteria was imposed on the quality of study design because assessment studies dealing with impact of telehealth on trainee physicians are scarce.

Results
EVOLUTION OF TELECONSULTATION
For decades people have been communicating across considerable distances. In 1879, The Lancet published an article about using the telephone to reduce unnecessary healthcare office visits.[4], [5] A well-recognised imaginative cover of a 1929 Radio News magazine depicted a “Radio Doctor” using both radio and live television images to communicate with a patient.[5] It was not until 1950 that the first reference to telemedicine was published in medical literature.[6] The use of telehealth has been expanding rapidly with technological advancements and to date has been well-received. The COVID-19 pandemic has placed increased demands on the implantation of digital technologies in healthcare, of which are universally relatively unfamiliar to both physicians and patients. This shift to virtual modalities has provided the opportunity to adapt and grow. As the telehealth realm is more widely accepted and the pandemic advances, the lessons learned should continue to augment patient experience. However, whether it augments trainee NCHD experience remains unknown. Telehealth utilization has exploded, with reports of rates of use up 80-200% in some instances.[7]–[9]
CURRENT EDUCATION OF TELEHEALTH
An article published by in the American Journal of Pharmaceutical Education discusses the importance of maintaining clinical skills through the clinical shift with advancing technologies. Noted lack of person-person interaction maybe delay confidence development, personal practice style and overall strength of independent clinical acumen. The review concluded that emphasizing core values on training programmes is imperative including technology, leadership and mental well-being.[32]

At large, telemedicine training literature has identified a need for competency training in basic technology proficiency and quality assurance of communication and consultation skills. While current trainees are by and large deemed as “digital natives” this does not translate into telehealth competency which may often be presumed.[10], [11] The role out of competency training has begun but remains slow. Many specialties that implement teleconsultation do not have dedicated learning opportunities in preparation for this skill as described by Breting et al. During 2020, face-to-face consultations were at an all-time low, with rates as low as 10% reported in neuropsychology evaluations.[12] Benefits of telehealth workshops and teaching sessions are well recognised including self-ratings of understanding and confidence as reflected in many studies.[13] This has not yet been implemented at undergraduate level though has been introduced in some national training programmes including general practice.
Gathering the most relevant studies to date, surveys and opinion polls from trainees highlight time and time again that training in this domain is limited but warranted.

A TRAINEE’S PERSPECTIVE ON TELEHEALTH
Thusfar, the literature on trainee perspectives is limited to specialties most familiar with telehealth in the past, present and future. These specialties include; Dermatology, Psychiatry, Rehabilitation Medicine, various post-operative surgical clinics etc. A 2020 UK-based nationwide survey of 26 dermatology registrars was completed looking at their confidence in teledermatology (TD) and remote consultation. Dermatology has revealed itself as one of the most advanced specialities in terms of telehealth utilization[30]. However, despite these advancements training curriculums for dermatology trainees within the UK does not yet include education on remote consulting. The national based survey showed that only 15% of respondents were “slightly confident” in their abilities with teleconsulting while an impressive 96% felt more education was necessary within this area.[30] 

A further survey in the United States of 178 Physical and Rehab Medicine (P&R Medicine) physicians and various level trainees unique perspectives were pooled. Telehealth utilisation rates soared from 14.6% of physicians using to 86.5% within the last 12 months. Rapid adaption rates were noted to provide safe care for patients. Comfort levels were greater in those with previous experience and predominantly outpatient based role when compared to others. General feedback was that telehealth was not well suited for initial consultations and more fitting for follow up visits. Further barriers identified were lack of clinical examination, difficulties in communicating with patients with sensory deficits and connection faults.[39] 
These findings again echoed in a similar study with P&R medical trainees reporting similar issues and emphasizing the difficulty providing clinical opportunities for trainees with ongoing technological enhancing remote consults.[40] 

A commentary by Shah et al. summarizing front-line experiences suggests that pain medicine fellows were enabled to involve themselves in the continuation of patient care via telehealth.[34] The Accreditation Council for Graduate Medical Education (ACGME) is one example of an independent led organization that provides updated guidelines to help combat disruption of fellowship educational or training programmes, including the implantation and impact of telehealth.[33] Provisions of the ACGME have designed for direct supervision and feedback, either by simultaneous use of an electronic platform or distant monitoring of the teleconsultation. This allows for supervision and feedback provided by attending to fellow on clinical performance and overall training.[34]

POTENTIAL IMPACT ON TRAINEE EXPERIENCE
While telehealth is recognised as an advantageous tool for trainee exposure and engagement with patient care, it does not come without limitations. One of the most significant limitations of teleconsultation is the absence of face-to-face physical examination.[14] Subtleties may be missed via remote consultation that may be relevant to a diagnosis, plan and subsequent planning of therapies or procedures. An example of such subtleties might be observed during a neurological examination. It is important to consider the educational impact that these limitations impose on the trainee. Does the absence of thorough physical examination hinder a trainees confidence in accurate clinical sign recognition?[15] Does this make for further reliance on radiological imaging and biochemical investigation in the process of clinical diagnosis?[16] At present, these are questions that do not have clear answers.

We must acknowledge in the context of physical examination a quick exam will often yield expectant clinical findings but it is the more thorough examination that will yield the unexpectant.[16] Hence, the benefits of telehealth should be tempered with processes to overcome negative impact on trainee experience.

A case study performed by Lawrence et al based in New York selected 32 Primary Care medical residents to complete a comparative face to face Objective Structured Clinical Examination (OSCE) and a teleconsultation version aimed to evaluate experiences with a simulated case across the principle domains of telehealth.[10] The domains identified were; technical proficiency, interpersonal skills (verbal and non-verbal) and virtual history taking, collateral information and physical examination.[31] Residents report concerns about preparedness for teleconsultation and expressed wishes for further education and learning for a great competency going forward. The following observations were made; a unique challenge of translating history taking and the physical exam into the virtual world. Providers may not have had current medication lists or recent vitals or investigations to hand. Although the physician may explain and instruct the basics of a physical exam for a patient to perform, the accuracy of this is not yet known.

Interestingly, in the cohort used, all learners completed a basic patient history and mental health screen. However,  not one candidate offered to discuss how a physical exam may be performed in a virtual context. A printed recent discharge summary was given to the simulated patient – each candidate opted to further read during face to face consult, no learner asked for further details from the summary during the virtual consult.[10] This may highlight that certain visual cues are lost in the world of telemedicine.

Communication is another challenging aspect within the telehealth environment. It has previously been noted that the virtual environment poses challenges for the classical patient-doctor communicative approach.[17] In addition, the use of  non-verbal cues such as silences, open posturing and empathetic touch are markedly limited.

Lawrence et al case study highlighted some interesting differences in both verbal and non-verbal communicative strategies. Natural disruption of conversation flow and “talking over one another” was present in both face to face and remote consultation, however, the response to interruption was noted to be less fluent and fluid during remote consultation with terms such as “I’ll shut up now” being used. The patient perception was that the physician spent more time talking “at” them during remote consultation than face to face. Trainees struggled with knowing how to maintain eye-contact through the remote consultation, admitting to distraction seeing themselves in the corner of the screen and not knowing whether to look direct at the camera or the patients face on the screen.[10]

This is mirrored in a conceptual piece by Glick et al. in which it was felt that the distance created via remote consultation between patient and trainee undermines the patient-doctor relationship. This disconnect may further impede a trainee longitudinal learning of medical illness.[37] 

Conclusion
By review of the literature it is clear there are many recognised advantages of telehealth and the worldwide accelerated adoption of its use. It positive impact on vulnerable patient groups, rural geographics, specialty department waiting times, hospital and health service costs are well investigated. Trainee experiences recorded to date have highlighted a lack of confidence toward its practice and a further need for educational programmes.

What is not yet clear is the impact of the implementation of telehealth on trainee experience; development of clinical skills, communication skills, knowledge of disease and management, peer and senior reviews and advice. Although there have been studies looking into the attitudes towards telehealth there is a paucity of data on its specific impact on training schemes. The renowned marketing textbook Crossing the Chasm by Geoffrey Moore published in 1991 describes the adoption of disruptive innovations.[18] This last decade has seen telehealth cross that chasm.[19] Given the further 2020 boom of telehealth hat better time to access the impact on the future figures of healthcare?



















Appendix 2 – Methodology

Introduction
Qualitative research is the systematic inquiry into social phenomena in natural settings, involving how individuals experiences aspects of their lives, how people or groups of people behave and how interactions shape relationships.[41] In the qualitative research setting the researcher is the main point of data collection – looking at the what, the why and the what this means to the participants studied.[42] Translating this into this research piece, telehealth measures have been more widely adopted internationally to help curb the spread of COVID19 (the what). By review of the literature it is clear there are many recognised advantages of telehealth and the worldwide accelerated adoption of its use (the why). Its positive impact on vulnerable patient groups, rural geographics, specialty department waiting times and health service costs are well investigated. What is not yet clear is the impact of the implementation of telehealth on the quality of NCHD trainee experience; workload, development of clinical and communication skills, knowledge of disease and management, peer and senior reviews and advice (the what this means). 

This study aims to explore the impact of telehealth on trainee experience. I am interested to find out has trainee experience changed overall? And if so, in what way? Has training been enhanced or hindered? Examining their experience may influence future understanding, practice and outlook.

Research Design
QUALITATIVE APPROACH
This study will be completed using a qualitative approach which views the world to be a socially constructed reality and bases itself on the foundation of naturalistic enquiry.[20] My original research proposal looked at a quantitative survey approach, however, this changed after  achieving a greater understanding of qualitative educational research and the benefits and avenues it can offer. A qualitative research design provides great opportunity to explore the in-depth insights of participants, their interpretations and experience on the topic under study, in this case, telehealth.[43] This approach will gain personal insights into medical NCHD trainee experiences of telehealth and their perceptions on its influence on training, echoing Cohen et al. in that those who live the experience, know the most about the experience.[44] Keeping this, time restraints and the ongoing COVID19 pandemic in mind, I have elected to conduct semi-structured Zoom interviews, as will be later discussed.

An interpretivist paradigm has been chosen for its recognisable advantages; it is a flexible approach with associated research strategy such as qualitative interview, which will generate a wealth of rich information and outcomes to gain a deeper understanding.[21] Interpreting human perspectives of a topic entails examining individuals reality which in turn invites an advanced level of enquiry for the individual.[44] 

ETHICAL APPROVAL 
The need to respect participants and data is central to any research study.[45] Ethical approval for this study was sought from the Royal College of Physicians, Ireland prior to commencement of the study. Review is at the final stages and approval is awaited. I completed a Security Awareness Certificate (Appendix 3) to ensure I understood GDPR, safe data collection and storage strategies.

SAMPLING
The estimated sample size will be small, at 15 individuals, using purposeful sampling from the hospital NCHD cohort. As relevant gatekeeper, the Education Co-Ordinator within the hospital body will be contacted to help facilitate recruitment and appropriate sampling to provide the most credible interviews for the research question.[22], [23] The recruitment strategy will include sending communication, via gatekeeper, with my email to interested persons who will contact me directly. With such a small sample size the focus will be to obtain rich descriptions of the phenomena under study.[24] 

The sample of NCHD participants chosen will involve a range of individuals completing the Medical Basic Specialist Training (BST) scheme and others completing a variety of Higher Specialist Training (HST) schemes to ensure both junior and senior level NCHDs are appropriately represented. Surgical trainees have been excluded given the wealth of studies into their experience with telehealth and its impact on theatre time and surgical training.

The sample of NCHDs identified will be sent an email of invitation with information leaflet attached (Appendix 1). An invitation to participate poster will also placed on notice boards in lobby areas, the hospital cafeteria and the doctors residence (Appendix 4). If interested to take part participants will email interest and an information leaflet - with details describing the study and confidentiality - and consent form will be provided in advance of Zoom interviews (Appendix 1 and 2, respectively). Participants will be informed on the research study results and findings.

DATA COLLECTION 
The survey strategy will involve semi-structured Zoom platform interviews. The interviews will be recorded, transcribed and analysed using thematic analysis. I will be adopting an inductive approach in order to explore the participants perceptions of teleconsultation and factors that may have influenced these perceptions.[45] The use of standardized interviews in this study was unsuitable due to the vast range of demographics and professional levels and stages of the participants.[46] 

Face to face interviews, albeit through Zoom platform, are a fantastic tool for gathering information, observing postural and non-verbal nuances.[45] There are many recognised benefits to semi-structured interviews; allowing interviews to change words, but not meaning of a question while recognising that wording can impact an individual’s interpretation. They also allow for greater depth and understanding into participant response and give room to explore and clarify answers.[47] As gestured by Cohen et al., one to one interviews can be conducive and offer a more comfortable environment to disclose information when compared to the group setting.[48] Relevant sample size will be determined when data saturation has been met and no further new information is forthcoming.[25] On review of the literature, similar planned studies exhibited varied sample sizes, ranging from eleven to twenty participants.[26]–[28] The proposed sample for this study is for a minimum of eight and maximum of fifteen interviews.
Limitations of the data collection style are that small sample size may impact generalisability of results and in person face-to-face interview may, in theory, be more informative than via technology platform. This method also excludes participants who do not have access to technology and may result in a non-representative sample. Recruitment may be difficult given the time commitment needed by participants for interview. Keeping focus during semi-structured interviews can be challenging with participants going off topic or focusing on one area/answer of the interview. 

Prior to commencement of interviews I plan to complete a pilot interview. A suitable participant will be sought and the aim of the interview will be to evaluate the topic guide and make appropriate chances and refinement. The topic guide includes questions on perceptions and exposure to telehealth, barriers, impact on training as a medical NCHD (Appendix 5).

In an attempt to maximize the validity and data analysis, interviews will be transcribed to text. Notes taken by the interviewer during interview will also be summarized and transcribed to text format. All participants will be given the option to review their interview transcript and given the opportunity to change, omit or rectify errors or responses.


DATA ANALYSIS
[image: Thematic Analysis Dr. Rania Albsoul. - ppt download]Data analysis is central to credible, good quality research and begins with reading and interpretating the data.[49] As aforementioned, data analysis will be conducted using Braun and Clarkes phases of thematic analysis[29]. I have learned that thematic analysis is the process of “identifying patterns or themes” within qualitative data.[50] This six phase framework is summarized in the neighbouring figure. There are many advantages to this form of analysis. It is clear and user friendly and by familiarizing oneself with this framework it proves useful in future adoption of other forms of analysis. In addition it can be described as a method rather than a methodology, in other words, it is not tied to any one particular theoretical or epistemological perspective, making it a very flexible.[50], [51] A difficulty and pitfall to recognise prior to analysis is the utilization of main interview questions as themes, simply summarizing and organising data rather than analysing.[52]16















STUDY RIGOUR
To establish the rigour of research one must apply credibility, dependability, transferability and confirmability.[53] In order to apply this to my research I have strived to address the following areas.

· Giving participants the opportunity to reflect and review the interview transcripts aims to minimise errors and inconsistency. This so called “member checking” will improve interpretive validity, verify accuracy and therefore optimize credibility.[20] 
· My thesis supervisor also provides a wealth of experience and helps me explore contextual backgrounds of data and rationale of decisions within the research process.
· It is important to recognise personal biases, values and beliefs that may affect data analysis. I myself am the primary collector and analyser of data, I am also an NCHD on a training scheme with large exposures to teleconsultation. This is an obstacle I am best dealing with through the advice of Houghton et all., maintaining a reflective journal.[38] Within this journal I am documenting when and how I came to a decision, how I reach understanding of the data and its meaning – this is turn will provide clarity for me as a researcher during the interpretative and analysis process, identifying and addressing possible research bias throughout.[54] 
· Descriptions, raw data, relevant literature and quotations will enable me to make informed decisions on the transferability of the data and the relevant findings.[38] 
· All outlier opinions will be examined with rigour and close scrutiny to ensure all perceptions are represented.[55]
· I aim to utilize NVIVO data analysis software, which will help facilitate an audit trail from reading to final themes and interpretation, as is deemed good practice. These tools will help maximize clarity of the transcript to theme journey.[20], [56]

Conclusion
In conclusion, I  hope to have highlighted the rationale, research design, sampling and theoretical underpinning of this very exciting and novel piece of qualitative research. 




















Appendix 3

Hello and welcome. Many thanks for agreeing to participate in todays interview and signing the appropriate consent form. The purpose of this interview is to discuss and explore your own views, if any, on the impact of telehealth implementation on your own training experience as an NCHD. What I mean by telehealth for the purpose of this interview is the provision of health care services over a distance that comprises of doctor-patient teleconsultation via phone, video-linkage, instant messaging or web-based services. I want to try to explore and hear from you how you feel telehealth has impacted your training experience, if at all.

· Can you tell me how much of your working week entails use of telehealth
· Has this experience changed since the COVID pandemic (or over the last 12 months)
· Can you describe your experience of teleconsultation as an NCHD
· How do you feel telehealth has implemented your training experience
· Can you tell me why you hold that view
· To what extent has that changed, if at all
· Have you had any prior training in telehealth prior to using it as an NCHD – do you agree/disagree with that
· Have you noticed any change in the training you receive since using telehealth approach 
· What, if anything, do you think you have learned by using teleconsultation
· Would you advocate for further adoption of telehealth

Prompts if needed
· That is very interesting – explain a bit more what you mean by that
· In what way
· Explain to me a bit more what you mean by that
· Anything you think that might be of importance that might need to be addressed
· Are there any advantages or disadvantages to telehealth consultations
· Prompt areas if lack of flow; 
· History taking
· Clinical skills
· Clinical acumen
· Personal confidence in consultation
· Experience in speciality
· Understanding of disease
· Relationship with patient
· Relationship with colleagues
· Relationship with supervisor
· Personal goals for training scheme
· Focused curriculum for training scheme
· Own wellbeing

Estimated length of interview; 20-30 minutes
Please note the topic guide is currently under revision and refinements are in process
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