
                          Kunutsor, S. K., Metcalf, E., Westacott, R., Revell, L. J., & Blythe, A.
J. (2021). Are Remote Clinical Assessments a Feasible and
Acceptable Method of Assessment? A Systematic Review. Medical
Teacher. https://doi.org/10.1080/0142159X.2021.1987403

Peer reviewed version
License (if available):
CC BY-NC
Link to published version (if available):
10.1080/0142159X.2021.1987403

Link to publication record in Explore Bristol Research
PDF-document

This is the accepted author manuscript (AAM). The final published version (version of record) is available online
via Taylor and Francis at https://doi.org/10.1080/0142159X.2021.1987403. Please refer to any applicable terms
of use of the publisher.

University of Bristol - Explore Bristol Research
General rights

This document is made available in accordance with publisher policies. Please cite only the
published version using the reference above. Full terms of use are available:
http://www.bristol.ac.uk/red/research-policy/pure/user-guides/ebr-terms/

https://doi.org/10.1080/0142159X.2021.1987403
https://doi.org/10.1080/0142159X.2021.1987403
https://research-information.bris.ac.uk/en/publications/6cc9dd90-855d-41d6-b915-4d630fd5eafa
https://research-information.bris.ac.uk/en/publications/6cc9dd90-855d-41d6-b915-4d630fd5eafa


 

1 
 

Are Remote Clinical Assessments a Feasible and Acceptable Method of Assessment? A 

Systematic Review 

 

Setor K. Kunutsor1,2, Elizabeth P Metcalf3, Rachel Westacott4, Lisa Revell5, Andrew Blythe6 

 

1National Institute for Health Research Bristol Biomedical Research Centre, University 

Hospitals Bristol and Weston NHS Foundation Trust and the University of Bristol, Bristol, 

UK 

2Musculoskeletal Research Unit, Translational Health Sciences, Bristol Medical School, 

University of Bristol, Learning & Research Building (Level 1), Southmead Hospital, Bristol, 

BS10 5NB, UK 

3Centre for Medical Education, School of Medicine, Cardiff University, UK 

4 Birmingham Medical School, Birmingham, UK 

5Centre for Academic Primary Care, Bristol Medical School, University of Bristol, Canynge 

Hall, 39 Whatley Road, Bristol. BS8 2PS. UK 

6Bristol Medical School, University of Bristol, 5 Tyndall Avenue, Bristol. BS8 1UD, UK 

 

 

Corresponding Author 

Andrew Blythe 

Bristol Medical School, University of Bristol, Faculty of Health Sciences, 5 Tyndall Avenue 

Bristol. BS8 1UD. UK 

Phone: +44-117 428 2826; Email address: andrew.blythe@bristol.ac.uk 

 

  



 

2 
 

Are Remote Clinical Assessments a Feasible and Acceptable Method of Assessment? A 

Systematic Review 

 

Abstract 

The COVID-19 pandemic presented an enormous and immediate challenge to assessing 

clinical skills in healthcare professionals. Many institutions were unable to deliver established 

face-to-face assessment methods such as Objective Structured Clinical Assessments 

(OSCEs). Assessors needed to rapidly institute alternative assessment methods to ensure that 

candidates met the clinical competences required for progression. Using a systematic review, 

we aimed to evaluate the feasibility, and acceptability of remote methods of clinical skills 

assessment, including remote structured clinical assessments and the submission of video 

recordings. We searched for studies reporting on Remote Clinical Assessments or its variants 

in MEDLINE, Embase and The Cochrane library from 2000 to March 2021. Twenty eight 

studies were included in the review; 20 studies related to remote structured clinical 

examinations or OSCEs and 8 reported the use of video submissions. The participants of the 

different studies included medical students, nursing students, dental students and doctors in 

training. A variety of different online platforms were utilised including Zoom, Skype, 

webcams, and Adobe Connect online. The studies found that delivery of remote clinical 

assessments is possible and provides an alternative method of assessing many clinical skills, 

but most also acknowledge limitations and challenges. They are acceptable to both candidates 

and examiners, and where measured, show moderate agreement with on-site clinical 

assessments. Current evidence is based on studies with low methodological quality and for 

the most part, small sample sizes. 
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Introduction 

Structured clinical assessments such as the Objective Structured Clinical Examination 

(OSCE) are designed to test candidates’ competence in situations that reflect real life. They 

often use both real and standardised patients as well as trained assessors, all of whom are 

normally in the same room, face-to-face, with the candidate. Structured clinical assessments 

can be comprised of several stations, such as in an OSCE or can assess a single encounter at a 

given time, such as an observed consultation and case-based discussion. They can be used to 

assess one or more of: communication skills, history taking skills, physical examination 

techniques, clinical reasoning, data interpretation, patient management, and professional 

behaviours. Structured clinical assessments have been demonstrated to be reliable and fair 

(Khand KZ et al 2013, Petrusa ER 2002, Van der Vleuten and Swanson 1990, Wass V et al 

2001). 

 

On 30 January 2020, coronavirus disease 2019 (COVID-19), a respiratory infectious disease 

caused by the severe acute respiratory syndrome coronavirus 2 (SARS CoV-2), was declared 

a global public health emergency by the World Health Organisation (WHO). The response 

strategies introduced to prevent or slow down the transmission of COVID-19 included social 

distancing, case isolation, identification and follow-up of contacts, quarantine, use of 

personal protective equipment, personal hygiene, vaccination, shutting down entire cities or 

communities, and banning international or domestic travel. 

 

The social distancing measures employed to curtail the spread of the infection have had a 

profound impact on many organisations including healthcare systems, and academic 

institutions. Employees in many organisations are working from home, healthcare facilities 

are switching to telemedicine (eg, telephone and video consultation, and telemonitoring) and 
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academic institutions have been delivering most of their teaching sessions via online portals. 

In the early days of the pandemic, Duke-National University Singapore Medical School was 

able to run a face-to-face OSCE by minimising interaction, and by using personal and 

protective equipment (Boursicot et al 2020). In May 2020, the University of Hong Kong 

Medical School was able to run a face-to-face OSCE using a variety of infection control 

measures coupled with COVID testing and screening of all participants (Lee et al 2021). 

However, from February 2020 until the start of 2021 many medical schools were unable to 

conduct large-scale on-site clinical examinations including OSCEs. Post-graduate clinical 

examinations in the UK (the MRCP PACEs and MRCS clinical examinations) and state-run 

clinical examinations in the USA (USMLE step 2 and COMLEX) were also suspended in 

2020.  

 

Preventing progression of post-graduate trainees was undesirable but there was an absolute 

need to continue to graduate students so that training posts within health care systems could 

be filled. Institutions were therefore faced with the immediate need to find alternatives for 

existing face-to-face structured clinical examinations. Potential alternatives to face-to-face 

direct observation of clinical performance include: the submission of video recordings of 

encounters with patients for scrutiny by one or more assessors, and remote structured clinical 

assessments. These formats, which existed before the COVID-19 pandemic, fall under the 

umbrella of Remote Clinical Assessment in which the assessor is not co-located with the 

candidate.  

 

During the pandemic, many institutions attempted to replace their face-to-face OSCEs with 

some form of remote structured clinical assessments. This was done out of necessity and 

without the advantage of experience in their use and potential outcomes. The feasibility and 
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acceptability of such assessments by stakeholders (students, patient, institutions and 

regulators) were also not well understood. In this context, we aimed to conduct a systematic 

review to assess the feasibility of switching from face-to-face OSCEs and other clinical skills 

assessments to remote clinical assessments. We were aware that assessment using the 

submission of video recordings had been used before the pandemic and was used by the 

Royal College of General Practitioners during the pandemic, so we expanded our review to 

include the use of this method of remote assessment. The specific objectives of the first part 

of the systematic review were to: (i) to review the various modes of delivery of remote 

clinical assessments published in the literature; (ii) to look for evidence of validity and 

reliability in these modes of delivery; (iii) to determine the feasibility and acceptability of 

remote clinical assessments and (iv) to identify gaps in the existing evidence base to identify 

where further research is needed.  

 

Methods 

Data sources and search strategy 

We conducted this review in accordance with PRISMA guidelines (Moher 2009), (Appendix 

1). A systematic literature search for studies reporting on “Remote Structured Clinical 

Assessments published in the English language from 2014 (due to the rapidly evolving nature 

of technology) to 08 March 2021 was initially undertaken using MEDLINE, Embase and The 

Cochrane Library electronic databases. Given the limited evidence identified in the initial 

search, the search was widened to include studies published from 2000 until 08 March 2021. 

The search strategy consisted of one main component (Remote Structured Clinical 

Assessment) in any possible terms in the databases (e.g., remote OSCE, WebOSCE, 

teleOSCE, remote clinical skills assessments). In addition, Google was searched. Reference 

lists of relevant articles were manually scanned for additional studies likely to have been 
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missed by the electronic search. Citing references were also checked in Web of Science. 

Separate searches were conducted for the review on the use of video recordings in the 

assessment of clinical skills. Details of the search strategies are provided in Appendix 2. 

 

Eligibility criteria 

We sought studies that reported on “Remote Structured Clinical Assessments” or any formal 

clinical skills assessments conducted remotely in healthcare and involved medical, dental and 

nursing students as well as practising doctors and nurses. Given the novelty of the topic and 

the uncertain evidence available, we included all study designs.  

 

Data extraction  

An initial screen of titles and abstracts of retrieved citations was performed, and potentially 

relevant articles were selected for full text evaluation. One author (SKK) initially extracted 

data from the first 18 eligible studies using a predesigned data collection form and a second 

author (EPM) independently checked the data with that in original articles. A third author 

(AB) read all the original articles to check that no useful data had been missed and to settle 

any disagreements. Data from the remaining 10 eligible studies were extracted by one author 

(AB); a second author (SKK) checked this data extraction, and a third author (LR) did the 

final check and settled disagreements. Data were extracted, where available, on study 

publication date; study design; geographical location; duration of follow-up; sample size; 

mode of delivery of remote formal clinical skills assessment; outcomes such as feasibility, 

acceptability, validity and reliability (e.g., Cronbach’s α); limitations and recommendations 

of authors. Methodological quality of observational cohort studies was assessed using the 

nine-star Newcastle–Ottawa Scale (NOS) (Wells et al 2011). Nine points on the NOS reflects 

the highest study quality. For cross-sectional studies, methodological quality was evaluated 
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using the NOS modified for cross-sectional studies (Kunutsor et al 2015). (Appendix 3). A 

maximum score of 8 reflected the highest study quality. For the only randomised controlled 

trial (RCT), risk of bias was assessed using the Cochrane Collaboration’s Risk of Bias tool 

(Higgins et al 2011). A critical appraisal of included qualitative studies was conducted using 

the Specialist Unit for Review Evidence (SURE) Checklist (SURE, 2013).  

 

Data synthesis and analysis 

It was not possible to calculate summary measures or average effects across studies given the 

diversity of the intervention designs and study methods and the heterogeneous nature of the 

outcome measures. Effective comparisons could also not be made across studies because of 

the heterogeneity of the data. The findings of each relevant included study were summarised 

in tables that included the main characteristics of the study and the results in natural units as 

reported by the investigators. A narrative synthesis with summarisation of the results was also 

performed.  

 

Results 

Study identification and selection 

Figure 1 illustrates the study selection process. The initial search and manual screening of 

citations identified 941 potentially relevant citations. After screening of titles and abstracts, 

49 articles remained for full text evaluation. After exclusion of articles that did not meet 

inclusion criteria, a total of 28 studies were included in the review. 

 

Study characteristics 

A total of 20/28 studies involved remote structured clinical assessments and were included in 

the first part of the review (Figure 1; Table 1). Studies were published from 2002 to 2021 
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and were conducted across five continents: 12 in North America (USA and Canada); 3 in 

Europe (UK); 4 in Asia (2 in India, 1 in Taiwan and 1 in Saudi Arabia); and 1 in Oceania 

(Australia). In addition, there were 8 studies evaluating video-taped assessment. Four studies 

were in the UK (Campion et al 2002; Howells et al 2010; McKinstry et al 2004; Siriwardena 

et al 2006). Two studies were in Australia (Hays et al 2002 and Lewis et al 2020) and two 

studies were in the USA (Krawiec and Myers 2020 and Purpora and Prion 2018). Studies 

were of varying designs and comprised observational cohort and cross-sectional studies; post-

study surveys; narrative accounts; case studies; a qualitative case study and a single RCT. 

Sample sizes ranged from 3 to 649. One study (Quinlin et al 2020) was based on nursing 

students, one study (Donn et al 2020) was on dental students, five studies (Gupta et al 2020; 

Langenau et al 2014; Lawrence et al 2020; Malhotra et al 2020; Munshi et al 2020) related to 

postgraduate assessments in qualified clinicians, and the remainder related to medical 

students. Among the observational cohort studies, quality score using NOS ranged from 6 to 

7 and that for the cross-sectional studies ranged from 4 to 7 (Tables 1 and 4). Of the 10 

SURE questions that addressed issues such as clearly defined research questions, 

methodology, and validity of results, the single qualitative study addressed the majority of the 

questions. Using the Cochrane Collaboration tool, the single trial demonstrated a high or 

unclear risk of bias for all domains, except for a low risk for bias for random sequence 

allocation. 

 

Aims of included studies 

Twelve studies aimed to document their experiences and lessons learnt during the COVID-19 

pandemic (Boyle et al 2020; Donn et al 2020; Dutta et al 2021; Gupta et al 2020; Hannan et 

al 2021; Hannon et al 2020; Lara et al 2020; Lawrence et al 2020; Malhotra et al 2020; 

Mooney et al 2020; Munshi et al 2020 and Traba et al 2021). One of these studies (Gupta et 
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al 2020) aimed to provide an overview of the first 12 years of a formal "tele-assessment" 

program of the Australian College of Rural and Remote Medicine (ACRRM) to provide 

insights for other medical colleges and educational institutions facing challenges during the 

COVID-19 pandemic. The others aimed to document the approaches taken to assess 

candidates, each with a specific but different candidate population and each assessing a 

different range of clinical competences. Outcome measures were also diverse and included 

satisfaction surveys, and comparison with scores from previous diets of face-to-face 

examinations.  

 

The other studies aimed to evaluate the performance, feasibility, or acceptability of remote 

OSCEs or clinical skills assessments prior to the pandemic (Cantone et al 2019; Chan et al 

2014; Chen et al 2019; Curran et al 2005; Langenau et al 2014; Novack et al 2002; Palmer et 

al 2015; Quinlin et al 2020). Some institutions wanted to use remote clinical assessments as a 

way of engaging staff and student from sites that were a long way from the central 

teaching/assessment hub (Chan et al 2014; Curran et al 2005; Langenau et al 2014; Novack et 

al 2002; Palmer et al 2015). Other institutions wanted to highlight to students the importance 

of telemedicine as a special consultation skill (Cantone et al 2019; Quinlin et al 2020).  One 

study wanted to find out if having a remote assessor made the assessment less stressful for the 

candidates (Chen et al 2019).   

 

Four studies undertaken before the COVID-10 pandemic compared onsite and remote scoring 

of an OSCE or clinical skills assessment (Chan et al 2014; Chen et al 2019; Curran et al 

2005; Novack et al 2002). 

 

Type of remote OSCEs or clinical skills assessments and patients employed 
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Seven out of the eight studies conducted before the COVID-19 pandemic used standardised 

or simulated patients in their clinical skills assessments; in two of these studies (Chan et al 

2014; Chen et al 2019) the patient was in the same room as the candidate so only the assessor 

was remote. Curran et al (2005) used an instrumented manikin simulator (ANAKIN system) 

for the remote assessment of neonatal resuscitation skills. Gupta et al (2020) created a mixed-

methods assessment for rural medicine trainees combining workplace-based assessments with 

a remote structured assessment using patient scenarios rather than simulated patients.  

 

None of the studies of remote structured clinical assessments involved candidates interacting 

with real patients in real time. Seven studies during the pandemic used standardised patients. 

In one study (Donn et al 2020) the standardised patients were played by faculty; in another 

study (Traba et al 2021) standardised patients were played by residents and in one study 

(Hannan et al 2021) they were played by students’ peers. Five studies used notes, videos or 

other clinical data instead of a real patient so are best described as case-based discussions.  

 

Five studies (Gupta et al 2020; Langenau et al 2014; Lawrence et al 2020; Malhotra et al 

2020; Munshi et al 2020) assessed practising clinicians and covered specific clinical 

competences related to a discrete specialty with the exception of Munshi et al (2020) who did 

not specify the specialties or skills being assessed (Table 2).   

 

In nine studies the assessment was high stakes, in that it determined progression/qualification 

(Boyle et al 2020; Chen et al 2019; Donn et al 2020; Gupta et al 2020; Lara et al 2020; 

Malhotra et al 2020; Munshi et al 2020; Novack et al 2002 and Quinlan et al 2020). 

 

Mode of delivering remote clinical skills assessment 
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Various terms were used to describe “Remote Structured Clinical Assessment” such as 

WebOSCE, remote OSCE, e-visit OSCE, teleOSCE, tele-assessment or virtual OSCE 

(vOSCE). A variety of modes of delivery were reported and included online platforms 

(Zoom, Skype, Adobe connect), Wifi-enabled data gathering from iPad-based OSCE scoring 

system, webcams and examination rooms with videoconferencing systems (Table 2). In the 

study by Gupta et al (2020) that provided an overview of the first 12 years of a formal "tele-

assessment" programme of the ACRRM, there were options to undertake one component of 

the assessment via videoconference or face-to-face; however their case-based discussions 

were usually done on the phone.  

 

The number of stations sat by each candidate in the remote assessments ranged from one to 

twelve, with one being the mode. In three studies the number of stations were not disclosed. 

 

Skills assessed 

Six of the studies were focussed on candidates’ ability to assess and manage a single clinical 

presentation (pain, diabetes, depression, dysuria, fatigue and discussing a possible 

misdiagnosis in the patient notes); see table 2. The study by Curran et al (2005) was focussed 

on a particular practical skill (neonatal resuscitation) and the other 13 studies involved 

candidates doing a variety of tasks. There was a strong emphasis on the assessment of 

communication skills and/or clinical reasoning skills. There was an acknowledgement that it 

was difficult to assess physical examination skills remotely. The majority of studies focussed 

on assessing skills unrelated to physical examination. Two studies attempted to create 

surrogate assessments for clinical examination by either asking candidates to comment on 

videos of physical examinations (Malhotra et al 2020) or by asking the candidates to hold line 

drawings of the chest and abdomen etc. to the camera, and then to describe the physical 
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examination manoeuvres they would perform if the patient was present (Novack et al 2002). 

Mooney et al (2020) acknowledged that only a few physical examination competencies could 

be assessed in their model.  

 

Outcomes 

Validity and reliability 

One study (Chen et al 2019) reported moderate agreement (Kappa value = 0.62) and good 

reliability (Cronbach’s α = 0.92) between onsite scoring and remote scoring ratings. The 

study by Chan et al (2014), which explored the feasibility of using remote physician 

examiners to replace on-site physician examiners, reported OSCE ratings by local examiners 

and remote examiners to be reasonably comparable when using correlation statistics. Novack 

et al (2002) found that distant students taking an exam via a WebOSCE scored significantly 

lower in most performance categories when compared to on-site students, except for physical 

exam and information-giving skills, where there was no difference between the two groups. 

In their study of a paediatric clerkship teleOSCE, Lara et al (2020) reported no difference in 

mean score (mean difference -1.1; 95% CI -2.8 to 0.7; p=0.2) or failure rate (rate difference 

2%; 95% CI - 0.7% to 10.7%; p=0.06) between the teleOSCE and the three previous years of 

live OSCE participants. In contrast, Curran et al (2005), who studied the assessment of 

medical students’ neonatal resuscitation skills, did not find a significant correlation between 

the mean total performance assessment scores given by face-to-face examiners and the total 

scores given by remote examiners (0.27, p=0.14). In particular, there was no correlation 

between the scores given by remote examiners and those given by face-to-face examiners for 

the most technical tasks of intubation and breathing support.  (Table 3). 

 

Feasibility and acceptability 
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Nine of the ten studies that evaluated acceptability to students and/or examiners reported 

positive acceptability ratings (Cantone et al 2019; Chan et al 2014; Curran et al 2005; Donn 

et al 2020; Hannan et al 2021; Langenau et al 2014; Malhotra et al 2020; Munshi et al 2020; 

Palmer et al 2015) as described in tables 1-3. In one study (Hannon et al 2020) half of the 

candidates (n=25) felt that remote assessments were not as good as face-to-face OSCEs for 

assessing clinical skills. 

 

The majority of the studies were pilot or proof of concept studies and involved small numbers 

so it was difficult to establish feasibility for whole cohorts. Only six studies involved more 

than 100 candidates being assessed remotely (Cantone et al 2019; Chen et al 2019; Gupta et 

al 2020; Mooney et al 2020; Munshi et al 2020; Quinlin et al 2020). One of these was the 

overview of the first 12 years of a formal "tele-assessment" programme of the ACRRM by 

Gupta et al (2020), which indicated that the programme represented a firmly established 

process that continued to be delivered in 2020 despite the impact of the COVID-19 

pandemic.  

 

Costs 

Five studies made comments on cost. However, only Palmer et al (2015) reported the actual 

costs involved in delivering their online assessment; their study assessed the feasibility and 

acceptability of using teleOSCE to assess the clinical skills of nine medical students in a rural 

location and estimated that the total cost was $1577.20, of which $1039 was the estimated 

development cost (Table 3). The authors defined project feasibility as having development 

and implementation costs of less than $5000. Five additional studies made reference to cost 

without providing details but differed in whether they felt the cost was beneficial (Chan et al 

2014; Hannon et al 2021; Mooney et al 2020) or potentially prohibitive (Cantone et al 2019, 
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Chen et al 2019). Cantone et al (2019) mentioned prohibitive costs when using paid 

standardised patients in certain situations.  Chan et al (2014) indicated that whilst there were 

one-time costs involved in setting up remote OSCEs, once installed, other future costs would 

be significantly lower. Chen et al (2019) reported that financial feasibility was uncertain and 

that a cost-benefit study was warranted. Hannon et al (2020) reported cost savings as 

laboratory space was not required and staffing costs were lower and Mooney et al (2020) 

reported lower programmatic costs and increased employment opportunities. (Table 3). 

 

Limitations of implementing remote structured clinical assessments 

Ten studies (Cantone et al 2019; Chan et al 2014; Chen et al 2019; Curran et al 2005; Donn et 

al 2020; Dutta et al 2021; Langenau et al. 2014; Lawrence et al 2020; Mooney et al 2020 and 

Novack et al 2002) reported on challenges faced during implementation of remote OSCEs. 

Challenges included technical problems such as poor video and audio quality, problems with 

synchronisation between local and remote sites, connectivity issues, the need for multiple 

online platform accounts to deliver a large-scale assessment, and learners and faculty who 

were not comfortable with technology (Table 3). Novack et al (2002) reported that students 

taking the exam via WebOSCE scored significantly lower in most categories compared with 

on-site students; they attributed these findings to a negative impact of the videoconference 

technology. Lawrence et al (2020) observed that candidates undertaking an online station 

behaved differently to those participating in a face-to-face examination so cautioned 

extrapolating observations in remote online assessments with how candidates behave when 

interacting with patients face-to-face. The lack of correlation between face-to-face and 

remote examiners’ scores in the study which evaluated neonatal resuscitation skills of 

medical students (Curran et al 2005), was mainly attributed to a combination of interface 

features and lack of computer skill, and lack of experience by the examiners. In particular, 
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some examiners felt overwhelmed by the volume of information on their screen, which 

included read-outs from the mannequin, audio and video streams of the candidate in action, 

and the mark sheet.  

 

Dutta et al (2021) was the only study to report potential security concerns with remote 

clinical assessments. The questions used in their study were always used in the same 

orderand that, along with the fact there was no proctoring gave the potential for collusion.  

 

Video submissions in the assessment of clinical skills 

Eight studies published between 2002 and 2020 were eligible for this evaluation (Campion et 

al 2002; Hays et al 2002; Howells et al 2010; Lewis et al 2020; Krawiec and Myers 2020; 

McKinstry et al 2004; Purpora and Prion 2018 and Siriwardena et al 2006). Four of these 

papers were evaluations of videotaped consultations of trainee or experienced general 

practitioners (GPs), one involved paediatricians, two were based on video assessment of 

clinical skills (VACS) submitted by nursing students and one involved the assessment of 

medical students (Table 4). Three studies conducted among GP trainees focussed on the UK 

Membership of the Royal College of General Practitioners (MRCGP) video assessment of 

consulting skills (Campion et al 2002; McKinstry et al 2004; Siriwardena et al 2006).  Aims 

ranged from assessing specific consultation skills (such as patient-centred outcomes and 

shared decision making), patients’ assessment of GP consultation skills, and evaluating the 

feasibility of using videotaped consultations for certification or re-certification of GPs. Aims 

of the other studies included examining the acceptability, utility, and satisfaction with VACS 

among nursing students, testing the validity, reliability and feasibility of a novel Paediatric 

Consultation Assessment Tool (PCAT) in the assessment of consultation skills using 

submitted video-recorded material, and assessing students’ oral presentation skills (Table 4).  
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Video recordings can be used to assess special consultation skills, such as the triadic 

consultation in paediatric clinics between doctor, child and parent (Howells et al 2010) and 

shared decision making (Sirwardena et al 2006).  They can be used to assess students’ 

competence in specific practical and procedural skills (Lewis et al 2020). They may also be 

used to assess presentation skills (Krawiec and Myers 2020). However in the study by 

McKinstry et al (2004), a lack of correlation between the assessor’s and the patient’s scores 

was demonstrated. 

 

Discussion 

In this systematic evaluation of the literature, we identified twenty studies on delivering 

remote structured clinical assessments and a further eight studies relating to video recordings 

submitted for assessment published between 2002 and 2021. The majority of studies 

evaluated the performance, feasibility, or acceptability of remote OSCEs and twelve studies 

provided guidance or insights about their experiences during the COVID-19 pandemic to 

other medical colleges and educational institutions.   

 

The studies in this review show that remote OSCEs or clinical skills assessments are in 

principle, feasible and can be used either for formative or summative assessments. They do 

however, have limitations in that they cannot assess clinical examination skills or practical 

skills but they can be used to test a wide range of communication and clinical reasoning 

competences. They can be used in high stakes assessments such as end of year exams at 

medical school and national licensing examinations. They are acceptable to both candidates 

and assessors and, as demonstrated in 9 studies (Boyle et al 2020, Donn et al 2020, Dutta et al 

2021, Gupta et al 2020, Hannon et al 2020, Lara et al 2020, Lawrence et al 2020, Mooney et 
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al 2020, Munshi et al 2020), they can be implemented during the COVID-19 pandemic. 

There is some evidence that remote OSCEs are reliable and that for some tasks the scores of 

remote assessors correlate with those of on-site assessors. 

 

There are some advantages of remote structured clinical assessments. Compared to on-site 

OSCEs, remote structured clinical assessments allow educational providers to draw on a 

wider pool of assessors as they allow educators who are based a long way from the education 

hub to participate in assessment. This is of particular benefit to institutions that cover large 

rural areas. 

 

Whilst remote consultation using telephone or video has been necessary for some time in 

areas where the clinician cares for people who are spread over a large area, during the 

COVID-19 pandemic all clinicians began conducting more consultations remotely. Remote 

consultation has therefore suddenly become an important skill to both teach and assess in 

healthcare education.  Before the COVID pandemic Cantone et al (2019) created a remote 

clinical assessment with the specific aim of assessing students’ ability to conduct an online 

consultation. They showed that their assessment gave students insight into this particular 

skill.  

 

Remote structured clinical assessments need not be limited to the assessment of 

communication skills; studies in this review have demonstrated the capacity to test other 

skills such as formulating a diagnosis, constructing a management plan, interpreting data and 

other aspects of clinical reasoning. 
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We must be cautious about viewing remote assessment of clinical skills as a panacea to the 

loss of on-site OSCEs.  Many of the studies highlighted the technical difficulties encountered 

in a remote OSCE, in particular the problems with poor audio quality and synchronisation 

between local and remote sites. The amount of information presented to an assessor on a 

screen can also be challenging to process. As well as the acquisition of equipment, remote 

OSCEs require many academic and administration staff to ensure that they run smoothly, all 

of whom need training. The studies captured in this review provide very little data on the 

costs of remote OSCEs. There also remains a dearth of evidence to support the reliability of 

remote assessments or their validity to assess the same competences as face-to-face clinical 

skills assessments.  

 

Some of the studies in this systematic review highlight that elements of performance are 

affected by the remote context of the assessment, and thus conclude that remote assessments 

are not necessarily a ‘like-for-like’ alternative to face-to-face assessments (Langenau et al 

2014, Lawrence et al 2020, Novack et al 2002). 

 

There are particular challenges with assessing physical examination and practical skills 

remotely. Some of the studies conducted during the COVID-19 pandemic acknowledged that 

physical examination could not be assessed remotely (Hannon et al 2020, Malhotra et al 

2020, Mooney et al 2020, Munshi et al 2020). If the examiner is watching a candidate 

examining a real or simulated patient remotely (either live or via video submission), they may 

not be able to see what the candidate is doing in enough detail. One study (Curran et al 2005) 

revealed a worrying lack of correlation between the scores of the on-site and remote 

assessors.  
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Video recordings of consultations are another tool for the remote assessment of clinical skills 

Although the candidate and patient are present in the same room, the assessor is remote. 

Submission of video recordings enables assessors to observe candidates’ interactions with 

real patients, often in complex scenarios. Submissions of video recordings of consultations 

conducted in the workplace have been used successfully by the Royal College of General 

Practitioners to assess interpersonal skills for membership of the college (Tate et al 1999) and 

by the Royal Australian College of General Practitioners to provide evidence for certification 

(Hays et al 2002). More recently Howells et al (2010) have shown that videotapes of real 

consultations can be used to assess paediatricians’ ability to conduct a triadic consultation 

(doctor-child-parent) in a reliable and meaningful way. The submission of video recordings 

also offers a way of assessing practical and procedural skills (Lewis et al 2020).  

 

Limitations of remote clinical assessment studies to date 

Study designs were mostly pilot in nature, conducted at single sites and were either 

descriptive or qualitative.  Only one of the studies (Chan et al 2014) was a randomised 

control trial. Many of the studies, including the randomised controlled trial, were 

characterised by small sample sizes (n < 100), and may not be representative of whole 

cohorts (Chan et al 2014; Curran et al 2005; Donn et al 2020; Hannon et al 2020; Langenau 

2014; Lawrence et al 2020; Malhotra 2020; Palmer et al 2015; Traba et al 2021).  

Some studies omitted key data including seven studies that did not include data on the 

candidates’ performance (Boyle et al 2020; Cantone et al 2019; Donn et al 2020; Langenau et 

al 2014; Mooney et al. 2020: Munshi et al 2020: Palmer et al 2015).  

 

Three studies are particularly prone to bias due to the greater degree of subjectivity within the 

trial design (Table 3). One study used student self-assessment alone as an outcome measure 
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(Traba et al 2021), one study, in which students ran a practice OSCE for their peers, had no 

outcome measures in subsequent summative examinations (Hannan et al 2021) and 

participation in one assessment was voluntary (Langenau et al 2014).  

 

Most of the studies were low stakes, formative assessment with relatively small numbers of 

candidates. More evidence is needed about the potential to operate valid remote OSCEs on a 

large scale. 

 

Conclusion 

Whilst the purpose of this review was to review the literature on remote clinical performance 

assessments, socially-distanced examinations and on-site OSCEs did not have to be 

abandoned altogether during the COVID-19 pandemic. Boursicot et al (2020) and Lee et al 

(2021) have described how they conducted on-site OSCEs safely during the COVID-19 

pandemic, in Singapore and Hong Kong. These OSCEs required careful planning, scrupulous 

attention to circuit design and good communication and collaboration between the healthcare 

sector, medical school administration and academics, students, examiners, and patients. There 

were no reports of COVID-19 infections among those who participated in either OSCE. 

 

To our knowledge, this is the first systematic review of the literature summarising data on the 

feasibility of switching from on-site clinical assessments to remote structured clinical 

assessments. We have identified large gaps in this research area and a lack of studies with 

good methodological quality. More robust and comprehensive studies are warranted. 

Nevertheless, there is a suggestion that remote structured clinical assessments can be used for 

the assessment of certain defined clinical skills. Where undertaken, they are acceptable for 

both students and examiners and high-performance standards can still be maintained. It 
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appears remote or tele-clinical skills assessment programmes are firmly established in some 

Australian institutions and could be replicated elsewhere. Video submissions also have 

potential utility in formal assessments of clinical skills, but again more robust evaluation is 

needed. 

 

Henceforth the assessment of clinical skills is likely to be conducted using a blended 

approach, incorporating remote and on-site structured assessments, workplace-based 

assessment and possibly video recording of consultations. Further development of remote 

assessments is likely to build resilience into assessment systems but requires significantly 

more research to provide robust evidence of utility. Remote clinical assessments seem best 

suited to assessing communication skills and the ability to synthesize clinical data. There is 

no evidence currently that they are useful for assessing physical examination skills and 

practical procedures. 

 

Practice Points 

• Remote assessments of clinical skills such as online OSCEs are feasible and are 

acceptable to stake holders, though there is very little robust evidence to support their 

reliability.  

• Remote clinical assessments give candidates insight and confidence in the important 

skill of remote consulting  

• Remote clinical assessments, using one of many available online platforms, can be 

used to assess a wide range of communication and clinical reasoning skills  

• Practical skills and clinical examination skills cannot be assessed authentically or 

reliably online. Strategies such as asking candidates to explain what they would do are 
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not popular with candidates. Approaches such as workplace-based assessment are 

better suited to the assessment of physical examination and practical skills.  
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Figure 1. Study selection process 
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Table 1. Baseline characteristics of included studies 

Author, 
year of 
publication 

Country Baseline 
year 

Population Institution Study design No. of 
participants 

Study 
quality 

Aims 

Boyle et al 
2020 

UK 2020 Final year 
medical students 

University of 
Glasgow 

Narrative account Not disclosed NA To create a clinical 
assessment for medical 
students about whom 
concerns had been raised 
during their clinical placement 

Cantone et 
al 2019 

USA NR Clinical clerkship 
students in their 
second, third, or 
fourth year of 
medical school 

Medical School Case study Of 500 
students, 287 
provided 
feedback.  

NA Evaluation of students’ 
experience of a TeleOSCE 
which was designed to them 
give them insight into 
remote/tele- consultation. 

Chan et al  
2014 

Canada  2014 Third year 
medical students 

University of 
Ottawa 

Randomised control trial. Students who 
consented were randomly assigned to one 
of 2 remote OSCE tracks – remaining 
students were put on a standard track. 
Student performance was assessed by 
both a local examiner in the room and a 
remote examiner who viewed the OSCE 
encounters from a distance. 

42 NA To explore whether remote 
physician-examiners can 
replace on-site physician-
examiners in an OSCE, and to 
determine the feasibility of this 
new examination method. 

Chen et al  
2019 

Taiwan 2013-2015 Seventh year 
Medical Students 

Medical School Quasi-experimental cohort study. Six 
stations were randomly selected among the 
12-station OSCE every day. Twelve 
examiners were divided into two paired 
groups, one onsite scoring and one remote 
scoring 

154 7 To analyse the reliability 
between onsite scoring and 
remote scoring and explore 
the factors that affect the 
scoring in different locations. 
Investigators wanted to see if 
having an audience in form of 
onsite examiner affected the 
students' performance. 

Curran et al 
2005 

Canada NR Third year 
medical students 

Memorial 
University of 
Newfoundland 

Case study 30 NA To compare the reliability of 
the assessment of neonatal 
resuscitation skills in face-to-
face mode versus remotely 
(ANAKIN system) by medical 
students 

Donn et al  
2020 

UK 2020 Final year dental 
students 

University of 
Glasgow 

Case study 3 NA To allow final year dental 
students to graduate during 
the COVID pandemic by 
creating an alternative to the 
conventional face-to-face 
OSCE. 
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Author, 
year of 
publication 

Country Baseline 
year 

Population Institution Study design No. of 
participants 

Study 
quality 

Aims 

Dutta et al  
2021 

India 2020 Medical students All India Institute 
of Medical 
Sciences 

Case study 50 NA To deliver a remote alternative 
to the Objective Structured 
Practical Examination on 
Biochemistry that could not be 
delivered because of the 
COVID pandemic. 

Gupta et al  
2020 

Australia 2008-2019 Specialist 
General 
Practitioner 
Trainees 

Australian 
College of Rural 
and Remote 
Medicine 

Review of a formal assessment programme 
from 2008-2019 

649 
Fellowships 
awarded 

NA To provide an overview of the 
first 12 years of the 
programmatic assessment of 
the Australian College of Rural 
and Remote Medicine 
(ACRRM). The Cased-Based 
Discussions could be 
conducted by phone and the 
Structured Assessment using 
Multiple Patient Scenarios 
(StAMPS) could be conducted 
by teleconference but neither 
of these required the presence 
of a patient.  

Hannan et al 
2021 

UK 2020 Fifth and sixth 
year medical 
students 

Barts and the 
London School 
of Medicine & 
Dentistry 

Narrative account Not stated NA To create a peer-led virtual 
OSCE that prepared students 
for their summative exams. 

Hannon et al 
2020 

USA 2020 Medical students University of 
Utah 

Case study 49 NA To replace the usual 2 station 
OSCEs that students sit at the 
end of each clerkship. 

Langenau et 
al 2014 

USA 2012 Resident 
physicians 

National Board 
of Osteopathic 
Medical 
Examiners 

Post-study survey. Invitation sent by email 
to all osteopathic resident physicians in the 
United States who met graduation 
requirements 

59 NA To evaluate user acceptance 
of a web-based OSCE among 
resident physicians 

Lara et al  
2020 

USA 2020 Clerkship 
students at the 
end of their 
paediatric rotation 

Uniformed 
Services 
University of the 
Health Sciences 

Case study 222 (40 who 
did teleOSCE 
compared 
with 173 who 
did live OSCE 
in previous 3 
years) 

NA Documentation of experience 
of a paediatric clerkship 
teleOSCE used in place of a 
previously live-only OSCE due 
to requirements for social 
distancing during the COVID-
19 pandemic 
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Author, 
year of 
publication 

Country Baseline 
year 

Population Institution Study design No. of 
participants 

Study 
quality 

Aims 

Lawrence et 
al 2020 

USA 2020 Primary care 
residents 

New York 
University 
Grossman 
School of 
Medicine 

Case study 32 (9 did 
station in 
person & 23 
did it virtually)  

NA To evaluate the impact of an 
adapted telemedicine OSCE 
on the telemedicine specific 
training competencies of 
residents 

Malhotra et 
al 2020 

India 2020 Final year 
residents in 
orthopaedic 
surgery 

All India Institute 
of Medical 
Sciences 

Case study 7 NA To assess doctors at the end 
of their residency during the 
COVID pandemic, using long 
and short cases in which there 
was no direct contact with 
patients. 

Mooney et 
al 2020 

USA 2020 Second year 
medical students 

University of 
Rochester 
School of 
Medicine and 
Dentistry 

Case study  105 NA To document the experience 
of a fully digital year-end 
comprehensive  formative 
assessment for 2nd year 
medical students during the 
COVID-19 pandemic 

Munshi et al 
2020 

Saudi 
Arabia 

2020 Final fellowship 
training year 
(consultant level) 

Saudi 
Commission for 
Health 
Specialities 

Case study 433 NA To develop a feasible online 
method of assessing 
candidates’ clinical knowledge 
and understanding during the 
COVID pandemic. 

Novack et al 
2002 

USA  NR Third year 
medical students 

Drexel University 
College of 
Medicine 

Pilot cohort study. Students were offered 
the option of taking the Clinical Skills 
Assessment via WebOSCE  

247 (26 
students at 
remote site; 
221 students 
at central site) 

6 To compare the performance 
of students taking clinical skills 
assessments using the 
WebOSCE system with those 
taking the exam in the Clinical 
Education and Assessment 
Center in Philadelphia. 

Palmer et al 
2015 

USA 2013/2014 Third year 
medical students 
enrolled in the 
Rural Scholars 
Program 

Oregon Health & 
Science 
University 

Qualitative case study design Cohort 1 
(n=4); cohort 
2 (n=5) 

NA To assess the feasibility and 
acceptability of using 
teleOSCE to assess medical 
students’ clinical skills at rural 
locations. 

Quinlin et al 
2020 

USA 2018 Family nurse 
practitioner 
students 

The Ohio State 
University 
College of 
Nursing 

Case study 103 NA Development and 
implementation of an OSCE at 
a large Midwestern university 
delivered via web 
conferencing to evaluate 
online family nurse practitioner 
students' abilities to deliver 
care using telecommunication 
technology 
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Author, 
year of 
publication 

Country Baseline 
year 

Population Institution Study design No. of 
participants 

Study 
quality 

Aims 

Traba et al 
2021 

USA 2020 Third year 
medical students 

New Jersey 
Medical School 

Case study with pre- and post-study 
surveys 

58 NA To prepare students for USML 
Step 2 Clinical Skills during 
the COVID pandemic when 
clinical placements were 
paused. 

NA, not applicable; NR, not reported; OSCE, Objective Structured Clinical Examination 
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Table 2. Characteristics of remote OSCE or assessment and outcome measures 

Author, 
year of 
publication 

Modes of Delivering Remote “Structured” 
Clinical Assessment  

Type of OSCE or Assessment High/low 
stakes 

Speciality Patients Outcome measures 

Boyle et al 
2020 

Virtual OSCE (VOSCE), delivered on Zoom.  
Candidates shown clinical data.  Exam was 
recorded. 

Multiple station OSCE. Length and number of 
stations not stated. Candidates stayed in same 
“virtual room” whilst examiners rotated. Candidates 
were asked about short case vignettes including 
clinical data interpretation. 

High 
(determined 
graduation) 

General medicine No real or 
simulated patients. 

None reported 

Cantone et 
al 2019 

Videostreaming - student in room with an SP 
connected via videostreaming in the room 
with a faculty observer (in person or 
connecting remotely) who did not interact 
during the case. Student was with SP for 11-
13 minutes.  

Insomnia–Rural TeleOSCE case scenario to depict 
a patient with moderate depression (in a medically 
underserved area) as an underlying cause for the 
patient’s insomnia 

Low Family (rural) 
medicine 

Remote 
standardised 
patients 

Students’ experiences 

Chan et al 
2014 

Webcams Comprised of six identical tracks, each containing 
10 stations. Two of the tracks were selected for the 
remote examiner OSCE. Each OSCE was 9 
minutes long. Two of the tracks contained 6 
"remote stations". The remote stations had 2 
assessors - one local & one remote, whose scores 
were compared. 

Low Mix of specialities Patient/SP in 
same room as 
student 

Correlation of scores 
between local examiners 
and remote examiners 
across all remote examiner 
OSCE stations 

Chen et al 
2019 

The online scoring examinersscored the 
students in the examining rooms and remote 
scoring raters scored the same students out 
of the examining rooms observing them 
through two real-time video cameras in the 
central control room. 

National high-stakes OSCE for 7th year medical 
students. It takes place across multiple sites during 
a six-day period annually. It consists of a twelve-
station track that includes the broad areas of 
history taking, clinical reasoning, skills, 
management, communication, and counselling. 

High General medicine Standardised 
patients in same 
room as student 

Reliability (using Cronbach's 
alpha), agreement (using 
kappa value) and correlation 

Curran et al 
2005 

Videostreaming - the procedural and 
technical skills of the student were assessed 
in real-time by a face-to-face examiner in the 
same room as the student, and by a remote 
examiner located in a separate on-campus 
room 

Neonatal Resuscitation megacode - simulated 
demonstration of the various steps in the 
resuscitation of a newborn using a manikin 

Low Neonatal 
resuscitation 

Manikin that could 
be controlled 
remotely 

Student satisfaction and 
correlation between the 
face-to-face and remote 
examiner’s mean total 
performance assessment 
scores 

Donn et al 
2020 

Virtual OSCE delivered on Zoom, with virtual 
breakout rooms. Candidates shown 
information on Power Point shared with them 
by the examiner. Exam was recorded. 

10 stations. For each station candidates had 2 
minutes reading time and 5-10 minutes to 
complete the task (candidates could stop after 5 
minutes). Standard setting done online using 
modified Angoff method. 

High 
(determined 
graduation) 

General dentistry Faculty staff 
instead of 
professional actors 
assumed role of 
patient 

Email and verbal feedback 
from staff and candidates. 

Dutta et al 
2021 

Google classroom with Google form based 
online assessment system 

10 x 5 minute stations – presented to candidates 
on Google form with time limiter. No real time 
interaction with examiner or standardised patient 

Low Biochemistry None Comparison made with 
scores obtained from usual 
format of exam.  

Gupta et al 
2020 

Assessment is by use of distance technology 
while remaining in or near the home 
community; there are options to undertake 
the assessment via videoconference or face-
to-face; Case Based Discussion is usually by 
phone 

ACRRM Fellowship exam: Multi Source Feedback; 
Multiple Choice Questions; Mini Clinical Evaluation 
Exercise; Case Based Discussion; Procedural 
Skills Logbook; and Structured Assessment using 
Multiple Patient Scenarios 

High General medicine 
(specialist in rural 
and remote 
medicine) 

Patients not 
involved in the 
components that 
are conducted 
remotely 

Insights of the programme 
and the number of 
Fellowships awarded over 
the 12 year period since 
inception 
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Author, 
year of 
publication 

Modes of Delivering Remote “Structured” 
Clinical Assessment  

Type of OSCE or Assessment High/low 
stakes 

Speciality Patients Outcome measures 

Hannan et 
al 2021 

OSCE conducted on Zoom. Information 
presented to candidates on Power Point 
slides shared by examiner/patient. Examiners 
entered marks on Google form which they 
could access via a separate device. 
Examiners communicated with each other 
using WhatsApp. 

8 station OSCE. Candidates able to see and talk to 
patients and examiner and view data, eg ECG. 

Low 
(formative 
peer-led 
exam) 

General medicine Standardised 
patients on Zoom 

Feedback collected from all 
participants via interview 
and online feedback form 

Hannon et 
al 2020 

OSCE conducted on Zoom 2 station OSCE run over several days. 4 to 6 
candidates assessed in each sitting.  Extra time 
given to allow for IT problems.  Physical 
examination assessed through verbal description 
of steps and findings. 

Low Surgery, internal 
medicine & 
neurology 

Standardised 
patients 

Feedback sought from 
standardised patients  

Langenau 
et al 2014 

Skype Four 15 min web-based clinical encounters 
addressing pain assessment and management 
with remote standardised patients. For each 
station there were 5 additional minutes for 
examiner to complete marksheet & 10 minutes for 
feedback. 

Low Pain management Remote 
standardised 
patients 

Completion of a 52-item 
questionnaire regarding their 
experience with Skype and 
remote standardised 
patients 

Lara et al 
2020 

Zoom software. All participants (SP, 
candidate & examiner) in different locations. 

Four paediatric cases consisting of patient 
encounters and post-encounters. 22 minutes for 
each patient encounter +13 minutes for "post-
encounter note". 

High Paediatrics Remote 
standardised 
patients 

Comparison in outcomes 
(mean score & failure rates) 
between teleOSCE and live 
OSCE 

Lawrence 
et al 2020 

Conducted in simulation centre. In the tele-
OSCE the candidate and SP were in 
separate rooms, connected by video screens. 
Staff sat behind one-way mirrors. 

The station under scrutiny was one of 5 stations in 
a tele-OSCE. Candidates had 10 minutes for task 
& 5 minutes for feedback. Task involved 
conversation with patient, but no physical 
examination 

Low Primary care Standardised 
patients 

Qualitative comparison of 
performance of candidates 
who conducted station 
online with those who 
conducted it face-to-face 

Malhotra et 
al 2020 

Candidate in same physical room as 
examiners so not really a remote assessment 
but is designed to be used over Zoom where 
required. There was “zero contact” with 
patients. Long and short cases replicated 
using combinations of patient histories, 
images and videos. Candidate demonstrated 
their skills on a large touch screen in the 
physical presence of examiners. 

Each candidate given 1x 45minute long case and 
3 x 10minute short cases. Each candidate 
allocated a different set of cases at random. 
Candidates were shown videos of clinical 
examination being done correctly or incorrectly. 
They could demonstrate key features of anatomy 
and their approach to examination using the touch 
screen. 

High  Orthopaedics Case notes, 
photographs, X-
rays & videos of 
real patients 

Questionnaire with Likert 
scale completed by 
examiners and candidate 

Mooney et 
al 2020 

Zoom and phone calls End of year assessment which included 
interviewing, clinical reasoning, supporting patient 
emotion, counselling, explanation of diagnostic test 
results, oral and written presentation ad 
standardised patient encounters 

Low General medicine Standardised 
patients 

Lessons learnt during 
implementation of the digital 
assessment 

Munshi et 
al 2020 

Online discussion with examiners. Proctor 
present throughout exam. Entire exam was 
recorded. Students stayed in same “virtual 
room” but examiners moved between 
“rooms”. Examiners entered performance 
ratings on secure online portal (ExamHD) 

4 x 15-minute stations. Each station based on 
different clinical scenario that included date, 
images and videos.  

High Not stated No real or 
simulated patients 

Satisfaction survey given to 
examiners and candidates 
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Author, 
year of 
publication 

Modes of Delivering Remote “Structured” 
Clinical Assessment  

Type of OSCE or Assessment High/low 
stakes 

Speciality Patients Outcome measures 

Novack et 
al 2002 

Exam computer rooms with 
videoconferencing systems 

Ten 15-minute station clinical skills assessment 
involving standardised patients in real time, via a 
teleconferencing program designed for the World-
Wide Web (WebOSCE). Because the students 
could not perform physical examinations via 
WebOSCE, they were instructed to hold line 
drawings of the chest, abdomen, etc. up to the 
camera and describe the physical exam 
manoeuvres they would perform if they were 
present in the exam room with the patient. 

High Mix of specialities Standardised 
patients (remote 
for some stations) 

Performance data were 
compared between the 
distance students taking the 
exam via WebOSCE with 
on-site students 

Palmer et al 
2015 

Adobe Connect online meeting software was 
used as the teleOSCE ‘exam room’. Each 
student was given a specific appointment 
time to connect with the SP via the internet in 
the virtual exam room. One non-clinical 
faculty member served as the meeting 
operator to provide technical support for the 
session, and a clinical faculty member served 
as the observer. Each encounter lasted 20 
minutes, with 15 minutes for the clinical 
encounter and 5 minutes for feedback. From 
four separate locations learners, faculty 
members and the SP all participated in the 
teleOSCE from their own computers and cell 
phones. Each student did one station - this 
was on diabetes management. 

Formative assessment in a simulated clinical 
encounter completed early in the family medicine 
clerkship 

Low Rural family 
medicine – 
diabetes 
management 

Remote 
standardised 
patients 

Project feasibility was 
defined as having 
development and 
implementation costs of less 
than $5000. Project 
acceptability was 
determined by analyzing 
student interview transcripts.  

Quinlin et al 
2020 

Videoconference - included student, 
standardised patient and evaluating faculty 

15-minute e-visit assessing and managing the care 
of a standardized patient presenting with a recent 
onset of dysuria 

Unknown 
but 
summative 

Family nursing Standardised 
patients 

NA 

Traba et al 
2021 

Consultation with simulated patient on the 
telephone, referred to as tele-OSCE. This 
was part of a mini-elective in clinical skills. 

All candidates did the same single 15 minute 
station in which they had to conduct a consultation 
with a patient who was feeling tired. Each 
candidate given 15 minutes of 1-to-1 feedback 

Low. 
Formative 
only.  

General medicine. 
Differential 
diagnosis for 
tiredness included 
depression, 
diabetes, anaemia 
and 
hypothyroidism 

Simulated patient 
played by 
residents in 
paediatrics or 
psychiatry 

Comparison of pre- & post 
elective self-assessment 
scores 

NA, not available; NR, not reported; NRP, Neonatal Resuscitation Program; OSCE, Objective Structured Clinical Examination; SP, standardised patient 
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Table 3. Outcomes, costs, limitations and take-home messages 

Author, 
year of 
publication 

Outcomes Costs Limitations of implementing remote 
OSCEs or assessments 

Limitations of study Take home message 

Boyle et al  
2020 

Virtual OSCE was delivered successfully after just 
2 weeks of planning. 

NR Didn’t assess students’ ability to 
communicate with patients or examine 
them.  There was no proctoring but it 
was noted that student collusion would 
be very difficult due to near constant 
interaction with examiners. 

No data on reliability of this high 
stakes exam or comparison with 
face-to-face OSCE. 

A high stakes OSCE delivered on 
Zoom, that assesses students’ ability 
to formulate a diagnosis and 
interpret data, can be created in 2 
weeks. 

Cantone et 
al 2019 

Students rated the quality of the experience 7.59 
out of 10. The TeleOSCE was well received by 
students 

Prohibitive costs when 
using paid SPs in certain 
situations. 

Some learners and faculty not 
comfortable with technology; 
connectivity with cell phones and 
internet in rural locations; delayed 
audio and video feeds 

Missing data; not generalisable; 
limitations exist related to cost and 
implementation. 

This tool could be used for 
preclinical students, national 
assessments such as licensing 
examinations, and resident 
evaluations, or by practicing health 
care providers needing feedback on 
and assessment of their patient care 
skills 

Chan et al 
2014 

Statistically significant correlations were found 
between local examiner and remote examiner 
checklist scores for history taking (r = 0.80), 
physical examination (r = 0.54), and management 
stations (r = 0.78). OSCE ratings by local 
examiners and remote examiners were reasonably 
comparable when using checklists. 80% of students 
felt remote OSCE was a potentially valid way to 
formatively assess their performance. A total of 
91% of examiners felt it was a valid way to assess 
clinical skills formatively 

There were a number of 
one-time costs associated 
with the setting up of this 
examination. These costs 
included the purchase of 
17 Vivotek webcams, 
wiring and wall mounts for 
the cameras and an 
additional charge by the IT 
department for the work 
needed to do this. Now 
that the equipment has 
been installed, future costs 
to re-run the reOSCE will 
be substantially lower. 

Audio problems; synchronisation 
between the local and remote sites; 
remote examiners struggled with 
computer set up- suggested in future 
orientate REs at remote site 

Small sample size (selection bias); 
examiners and students were not 
blinded; use of self-reporting to 
assess whether the remote OSCE 
has an impact on student 
performance may be unreliable  

Remote examination may be a 
feasible and acceptable way of 
assessing students’ clinical skills, 
but further validity evidence will be 
required before it can be 
recommended for use in high-stakes 
examinations. Re-training and 
standardisation will be a major 
hurdle- surmountable with training 

Chen et al 
2019 

Moderate agreement and good reliability between 
onsite scoring and remote scoring ratings: the 
internal consistency reliability Cronbach’s alpha of 
the checklists was 0.92. The kappa agreement was 
0.623. There was little variation from the examiners 
major source of variance came from the students 

Authors did not address 
financial feasibility of 
remote scoring of OSCE 
but indicated that it might 
be expensive and hence a 
cost-benefit study was 
needed. 

Concerns with hardware feasibility Use of a single site hence results 
may not be generalisable 

Remote scoring appears as reliable 
as onsite scoring, but larger studies 
are required to validate the 
advantages and disadvantages of 
remote scoring. 

Curran et al 
2005 

Students were highly satisfied with ANAKIN 
system. There was inconsistency between the 
scores of the face-to-face and remote examiners. 
Overall correlation between the face-to-face and 
remote examiner’s mean total performance 
assessment scores=0.27 (p=0.14). There was no 
correlation of their scores for the most technical 
tasks (intubation and breathing) 

NR Difficulties for some examiners who 
lacked computer skills. Some remote 
examiners were overwhelmed by the 
amount of information presented to 
them on a computer screen: data, 
audio, image of student & marksheet. 

Number of checklist performance 
items too high, meant difficult for 
examiners to use in addition to 
other elements of their role; 
differences between examiners in 
terms of their interpretation of 
resuscitation skill performance; 
nature of the computer-based 
checklist interface may have 
influenced the ability of the 

Systems such as ANAKIN have the 
potential for enabling greater access 
and opportunities for remote skills 
assessment in a more cost-effective 
manner than traditional face-to-face 
methods. Examiner orientation is 
critical for individuals using such 
systems. 
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Author, 
year of 
publication 

Outcomes Costs Limitations of implementing remote 
OSCEs or assessments 

Limitations of study Take home message 

examiners to score the students 
efficiently and effectively 

Donn et al 
2020 

Candidates completed the exam. Staff and 
candidates thought it was a good alternative to 
conventional exam and said they would feel 
comfortable using the same system again. Plans 
being made to use VOSCE for a cohort of 80 
candidates. 

NR Couldn’t assess practical skills. One 
candidate had problems with Wi-Fi 
which couldn’t be fixed within the extra 
time allowed; exam run again for this 
candidate.  

Small number of candidates. No 
data on student performance 

A virtual OSCE run using Zoom can 
assess candidates’ ability to make a 
diagnosis, interpret data, plan 
treatment and communicate with a 
patient. 

Dutta et al 
2021 

Candidates thought it was well organised and 
prepared them for summative assessments. 
Examiners thought it was good alternative to 
conventional OSPE. Authors reported no evidence 
of difference in mean scores of candidates from 
usual exam and those who sat e-OSPE, p=0.1 

Google forms were free. 
No mention of other costs 

There was no proctoring and all 
candidates did the questions in the 
same order. Candidates may have 
colluded. Some candidates had 
difficulty with connectivity. 

Content of exam not disclosed. An alternative to a practice exam 
can be run online using Google 
forms. 

Gupta et al 
2020 

Firmly established as the world's first Fellowship in 
Rural & Remote Medicine. 649 Fellowships 
awarded over the 12-year period 

NR NR N/A ACRRM using a "tele-assessment" 
model has continued to be able to 
offer its assessment program in 
2020 despite the impact of the 
COVID-19 pandemic. 
Teleconferencing is good for remote 
assessment of candidates’ 
reasoning behind their management 
plans for patients 

Hannan et 
al 2021 

Practical skills were assessed. eg. prescribing & 
setting up fluids, setting up ECG, setting up blood 
transfusion but it’s not clear exactly how this was 
done. Candidates reported that the exam was well 
run. 

Zoom account had been 
purchased by University 

Required meticulous preparation and a 
lot of manpower. To run this on a large 
scale would be challenging and need 
multiple Zoom accounts. 

No data on performance of 
candidates in subsequent 
summative exams. 

Students can run an OSCE on Zoom 
to prepare their peers for summative 
clinical exams. 

Hannon et 
al 2020 

Half of the candidates thought that the virtual 
OSCE was not as good as a face-to-face OSCE for 
assessing clinical skills. Because of the problems 
experienced with this exam, when it is rolled out for 
the year 3 OSCE, that exam will be downgraded 
from “must pass” to “must complete”. 

Saved money because 
clinical lab space not 
needed and extra staff did 
not have to be employed 

Candidates’ ability to conduct a 
physical examination could only be 
assessed by asking them to explain 
how they would examine the patient. 
Candidates felt this was “awkward”. 4 
candidates (8%) experienced IT 
problems that impacted their 
performance. 

No data on candidate performance 
in this OSCE and no mention of 
how candidates performed in 
subsequent exams. 

Candidates feel uncomfortable being 
assessed on their clinical skills by 
having to describe what they would 
do instead of actually doing it. 

Langenau 
et al 2014 

The majority of participants (97%) agreed or 
strongly agreed the web-based format was 
convenient and a practical learning exercise, and 
90% agreed or strongly agreed the format was 
effective in teaching communication skills. 80% 
preferred traditional face-to-face clinical 
encounters, and 57% reported technical difficulties 
during the encounters 

NR 57% reported technical difficulties 
during encounters; poor video and 
audio quality 

Small sample size which limits 
generalisability; selection bias 
because participation was 
voluntary 

Web-based OSCEs are feasible, but 
there are challenges with technology 
& further exploration of human 
factors which influence 
communication quality and 
authenticity needed 
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Author, 
year of 
publication 

Outcomes Costs Limitations of implementing remote 
OSCEs or assessments 

Limitations of study Take home message 

Lara et al 
2020 

No difference in mean score (mean difference -1.1; 
95% CI -2.8 to 0.7; p=0.2) or failure rate (rate 
difference 2%; 95% CI - 0.7% to 10.7%; p=0.06) 
between the teleOSCE and previous live OSCE 
groups 

NR NR N/A Effectiveness of this novel teleOSCE 
makes it a feasible tool for both 
undergraduate and graduate 
medical education programs 
adjusting to the current COVID-19 
restrictions 

Lawrence 
et al 2020 

Candidates who did the station online behaved 
differently: they spoke more, they were less likely to 
leave long pauses and didn’t explore other 
information that was available to them (eg written 
report held by patient). Most candidates did not 
introduce the patient to the peculiarities of the 
virtual consultation.  

NR Candidates interacted with patients in 
a different way when consultation was 
conducted online. 

Only one station in the online 
OSCE had a control face-to-face 
station so findings may not be 
generalisable to other types of 
station 

Observing how candidates consult 
with patients online may not reflect 
how they interact with patients face-
to-face. Doctors need to acquire 
different skills (“digital 
professionalism”) for consulting 
online. Online OSCEs can identify 
gaps in the skill set of doctors who 
are learning to consult online. 

Malhotra et 
al 2020 

Mean scores from questionnaires showed that both 
examiners and examinees were satisfied with the 
new format of the exam 

NR Requires examining body to have 
access to large repository of photos, 
videos and imaging from patients (real 
or simulated).  

Difficult to assess some aspects of 
orthopaedic physical examination 
and doctor’s ability to 
communicate with patient; very 
small sample 

Traditional long and short case can 
be simulated using pre-prepared 
packages of images and videos that 
are shown to each candidate. The 
candidate’s skills can be tested by 
asking them to comment on videos 
of someone else doing a physical 
examination. 

Mooney et 
al 2020 

Programme was a success. The digital format 
allowed measurement of nearly all clinical 
competencies. Faculty, student, and SP satisfaction 
with the fidelity of cases and overall assessment 
quality were high. They found they could assess 
more candidates simultaneously because they 
were not constrained by lack of rooms. They could 
draw on a larger pool of standardised patients 
(increasing diversity) and could train these patients 
better. IT worked well. 

Lower programmatic costs Few physical exam competencies 
were assessed 

N/A Digital (remote) assessment holds 
potential to address clinical 
instruction gaps created by removing 
students from clinical environments 

Munshi et 
al 2020 

Final year trainees could be certified. High level of 
satisfaction (91-96%) amongst examiners and 
candidates with online assessment. 

NR The 4 stations were structured 
discussions of clinical scenarios. They 
did not assess candidates’ practical 
skills in talking to and examining 
patients. 

Questions within satisfaction 
survey not published. No data on 
candidates’ actual performance. 
No comparison with outcomes 
from previous exams 

Postgraduate candidates like doing 
online exams. It might be possible to 
sit exams like this from overseas, 
prior to obtaining a work visa. 
Reduced costs associated with 
certification exams. 

Novack et 
al 2002 

Students taking the exam via WebOSCE scored 
significantly lower in most categories except for 
physical exam and information-giving skills, on 
which the groups did not differ.There were no 
differences between groups in students’ overall 
evaluation of the exam experiences. Most students 
using WebOSCE found the method enjoyable, and 
felt it was a fair test of their basic clinical skills. 

NR It appears that the videoconference 
technology negatively impacts on 
standardised patient’s evaluations of 
students’ skills; technical hitches 
(pauses between questions and 
answers). Couldn't assess physical 
examination properly via Web so 
Pittsburgh students still had to do 2 

 NR Clinical skills assessment via the 
web is feasible for some stations but 
the technology needs refining 
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Author, 
year of 
publication 

Outcomes Costs Limitations of implementing remote 
OSCEs or assessments 

Limitations of study Take home message 

stations locally with standardised 
patients 

Palmer et al 
2015 

The implementation cost of the teleOSCE was 
approximately US$1577.20, making it a feasible 
educational endeavour. Interview data indicated the 
teleOSCE was also acceptable to students. 

 Cost for implementation 
of teleOSCE: $1577.20 
Breakdown 
Development - $1039 
Implementation (clinical 
faculty) - $300 
Implementation (technical 
support) - $135 
Adobe Connect phone 
charges - $43.20 
SP (training and OSCE) - 
$60 

N/R Pilot in nature; small sample; 
qualitative and not generalisable. 
Studies needed to demonstrate 
validity; replicability; formative 
assessment and scalability. 

 Administration of the teleOSCE to 
remote learners is both financially 
feasible and acceptable to students 

Quinlin et al 
2020 

Positive evaluation from staff and students NA NA NA Online OSCE prepares student for a 
key skill they will need in their 
working lives: telehealth care. 

Traba et al 
2021 

Students felt better prepared for USMLE Step 2 
Clinical Skills exam following undertaking a course 
which included a tele-OSCE station. 
82.8% students found the tele-OSCE component of 
the course useful (this was the highest scoring 
component of the course). 

NR Only one station. Didn’t assess 
physical examination skills 

Only outcome was student self-
assessment. Don’t know if these 
students performed better or 
worse in subsequent exams 
compared to those who didn’t 
participate in the formative 
teleOSCE 

A course including feedback-rich 
single OSCE station conducted on 
the phone helps students to feel 
more confident in taking a history 
and developing their clinical 
reasoning.  

N/A, not applicable; NR, not reported; OSCE, Objective Structured Clinical Examination; SP, standardised patient; RE, remote examiner; USMLE, United States Medical Licensing Exam 
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Table 4. Baseline characteristics of included studies of videotaped assessments 

Author, 
year of 
publication 

Country Baseline 
year 

Population Institution Study design No. of 
participants 

Study 
quality 

Aims 

Campion et 
al 2002 

UK  1999-2000 GP Trainees MRCGP Cohort study 2,094 5 To assess ability to achieve patient centred outcomes in the MRCGP video 
assessment of consulting skills 

Hays et al 
2002 

Australia  NR Experienced GPs RACGP Pilot study 33 NA To determine feasibility of using videotaped consultations as part of an alternate 
pathway to the GPs certification examination 

Howells et al 
2010 

UK NR Paediatricians 8 Paediatric units Cross-sectional 
study 

19 5 To test the validity, reliability and feasibility of a novel Paediatric Consultation 
Assessment Tool in a secondary care setting 

Krawiec & 
Myers 2020 

USA 2020 Third year 
medical students 

Penn State Health 
Children’s Hospital 

Case study 12 NA To determine the feasibility of providing feedback to students on their ability 
give an oral presentation that they recorded on video.  

Lewis et al 
2020 

Australia 2017 Final year 
Bachelor of 
Nursing students 

Australian university Cross-sectional 
study 

1277 (731 
responded) 

5 To examine the acceptability, utility, and nursing student satisfaction with a 
formative feedback strategy – the Video Assessment of a Clinical Skill (VACS). 

McKinstry et 
al 2002 

UK NR GP Trainees  23 practices in 
South East Scotland 
(MRCGP) 

Cross-sectional 
study 

23 (19 
submitted a 
video tape) 

6 To determine whether patients’ assessments of GP Registrars’ consulting skills, 
as measured by the CSQ (which measures satisfaction) and the PEI (which 
captures a quantity known as ‘enablement’), are associated with "expert 
scoring" using the video component of the MRCGP examination. 

Purpora & 
Prion 2018 

USA 2015 Third-semester 
Baccalaureate 
Nursing Students 

Nursing School in a 
West US University 

Cross-sectional 
study 

80 enrolled 
(72 
participated) 

4 Explored the use of student-produced video as an alternative to in-person 
faculty evaluation to validate nursing students classroom mastery of head-to-toe 
assessment 

Siriwardena 
et al 2006 

UK NR GP Trainees MRCGP Cross-sectional 
study 

63 7 To investigate candidates’ performance in shared decision making and overall 
performance in the MRCGP video consulting skills assessment compared with 
an independently validated measure, the OPTION (‘observing patient 
involvement’) scale. 

CSQ, Consultation Satisfaction Questionnaire; GP, General Practitioner; MRCGP, Membership of the Royal College of General Practitioners; NA, not applicable; NR, not reported; OPTION, “observing patient 

involvement”; PEI, Patient Enablement Instrument; RACGP, Royal Australian College of General Practitioners 
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Table 5. Characteristics of videotaped assessments and outcome measures 

Author, 
year of 
publication 

Type of videotaped 
assessment 

Description of videotaped 
assessment 

Speciality Outcomes Learning points 

Campion et 
al 2002 

Submission of a 
videotape of seven 
consultations 

Submission of a videotape of seven 
consultations 

GP Training Doctors nearing completion of their 
general practice training showed 
limited ability to achieve patient 
centred outcomes based on their best 
five recorded consultations 

Only few doctors use the ability to elicit patients' ideas, concerns 
and expectations during consultation; checking of understanding, 
and the involving of patients in decision making—both likely to 
improve concordance—are rarely demonstrated. 

Hays et al 
2002 

Videotaped 
consultations 

Videotaped consultations were 
collected in a range of age groups, 
according to gender and clinical 
problems encountered and were 
rated by a single trained rater. 

GP  A single rater for 16 consultations 
achieved good reliability 
(generalisability coefficient of 0.86) 
and little improvement was gained by 
having two raters assess all 16 
consultations. 

Performance assessment of general practitioners using 
videotaped consultations can achieve validity and reliability 
criteria in Australian general practice. May be suitable as an 
optional method for certification or re-certification assessment. 

Howells et 
al 2010 

Videotaped 
consultations of 
Paediatricians with 
children and their 
parents/guardians 

Paediatric consultants and 
specialist registrars recorded 
videotaped consultations with 
patients and their families, in 
accordance with General Medical 
Council guidelines. A second 
cohort of paediatricians rated the 
video recordings 

Paediatrics High reliability, validity and feasibility 
of the PCAT 

Training in paediatric communication skills should emphasise 
consulting with children themselves, and on information sharing 
rather than rapport building. Reliable assessment of paediatric 
triadic consultation skills can be achieved by applying the 
Paediatric Consultation Assessment Tool to 2–3 cases. Reliable, 
individual assessment of child-oriented and parent-oriented 
communication is also possible within 3–4 cases. Training in 
paediatric communication skills should emphasise consulting 
with children themselves, and on information sharing rather than 
rapport building 

Krawiec & 
Myers 2020 

Video recording of 
candidate giving an 
oral presentation 
(median length 6 
minutes) about a 
patient 

Candidates could choose to give 
the presentation on a patient who 
they had actually seen (before 
COVID put a stop to their clinical 
placement) or on a virtual online 
case. The videos were assessed 
using a structured marksheet 

Paediatrics Most candidates were deemed to be 
“mostly on target” 

Students’ ability to present a patient case can be assessed by 
submission of a video recording.  

Lewis et al 
2020 

Video Assessment of 
a Clinical Skill - part 
of the course 
assessment in the 
Nursing Programme 

Students were required to create a 
video of themselves performing a 
prescribed clinical task – hanging a 
bag of intravenous fluids – and to 
upload the video to YouTube for 
access by assessors 

Bachelor of 
Nursing 
Programme 

Video Assessment of a Clinical Skill 
demonstrated good utility, 
acceptability, and satisfaction among 
undergraduate nursing students 

Assessment helped in identifying strengths and weaknesses in 
the performance of a clinical skill 

McKinstry et 
al 2002 

MRCGP video 
assessment of 
consulting skills 

MRCGP video assessment 
protocol 

GP Training Did not achieve the degree of power 
originally envisaged; No meaningful 
association was identified between 
Registrars’ score on the RCGP video 
examination and patient assessment 
via either the PEI or the CSQ. The 
rank correlation of Registrars’ mean 
PEI scores with marks on the RCGP 
video component was 0.01 (P = 0.97, 
n = 19) and mean CSQ score 0.05 (P 

One or more of the assessments are invalid or that they are 
measuring different attributes. Further research is needed to 
elucidate the reasons for the lack of correlation. 
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Author, 
year of 
publication 

Type of videotaped 
assessment 

Description of videotaped 
assessment 

Speciality Outcomes Learning points 

= 0.83, n = 19). Both Registrars and 
trainers found the process onerous. 

Purpora & 
Prion 2018 

Video of head-to-toe 
assessment 

Students videotaped their 
assessment of head-to-toe on the 
video-taping day in an examination 
cubicle a month after they had 
received written instructions on 
videotaping process and a head-to-
toe study guide; video could not be 
more than 15 minutes in length 

Baccalaureate 
Nursing 
Programme 

Most students agreed that the 
videotaping process worked and 
outcome was productive; one-to-one 
feedback and review with faculty was 
worthwhile; there was a sense of 
confidence and performance 
independence; very few barriers to 
learning 

A student-produced video approach to learning head-to-toe 
assessment was effective. Additional research needed to 
explore further the opportunities and possibilities of this 
pedagogical strategy 

Siriwardena 
et al 2006 

MRCGP video 
assessment of 
consulting skills 

Participants’ examination 
videotapes were independently 
assessed for shared decision 
making using the OPTION scale by 
two non-clinical raters. 

GP Training Doctors who passed ‘sharing of 
management options’ in the MRCGP 
consulting skills assessment also 
exhibited more evidence of sharing 
decisions with their patients, as 
assessed by the OPTION scale. 
Global performance in the MRCGP 
consulting skills examination was also 
associated with better performance in 
the OPTION scale 

MRCGP consulting skills assessment of shared decision making 
against an independent validated instrument, the OPTION scale, 
is valid. 

CSQ, Consultation Satisfaction Questionnaire; GP, General Practitioner; MRCGP, Membership of the Royal College of General Practitioners; NR, not reported; OPTION, “observing patient involvement”; PCAT, 

Paediatric Consultation Assessment Tool; PEI, Patient Enablement Instrument; RACGP, Royal Australian College of General Practitioners 
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Appendix 1. PRISMA checklist 
 

Section/topic 

Item 

No Checklist item 

Reported on page 

No 

Title 

Title 1 Identify the report as a systematic review, meta-analysis, or both 1 

Abstract 

Structured summary 2 Provide a structured summary including, as applicable, background, objectives, data sources, study eligibility 
criteria, participants, interventions, study appraisal and synthesis methods, results, limitations, conclusions and 

implications of key findings, systematic review registration number 

2 

Introduction 

Rationale 3 Describe the rationale for the review in the context of what is already known Introduction 

Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 

comparisons, outcomes, and study design (PICOS) 

Introduction 

Methods 

Protocol and 

registration 

5 Indicate if a review protocol exists, if and where it can be accessed (such as web address), and, if available, 

provide registration information including registration number 

Methods 

Eligibility criteria 6 Specify study characteristics (such as PICOS, length of follow-up) and report characteristics (such as years 

considered, language, publication status) used as criteria for eligibility, giving rationale 

Methods 

Information sources 7 Describe all information sources (such as databases with dates of coverage, contact with study authors to 

identify additional studies) in the search and date last searched 

Methods 

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 

repeated 

Appendix 2 

Study selection 9 State the process for selecting studies (that is, screening, eligibility, included in systematic review, and, if 
applicable, included in the meta-analysis) 

Methods 

Data collection 
process 

10 Describe method of data extraction from reports (such as piloted forms, independently, in duplicate) and any 
processes for obtaining and confirming data from investigators 

Methods 

Data items 11 List and define all variables for which data were sought (such as PICOS, funding sources) and any assumptions 

and simplifications made 

Methods 

Risk of bias in 

individual studies 

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this 

was done at the study or outcome level), and how this information is to be used in any data synthesis 

Methods 

Summary measures 13 State the principal summary measures (such as risk ratio, difference in means). Methods 

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of 

consistency (such as I2 statistic) for each meta-analysis 

Methods 

Risk of bias across 

studies 

15 Specify any assessment of risk of bias that may affect the cumulative evidence (such as publication bias, 

selective reporting within studies) 

Methods 

Additional analyses 16 Describe methods of additional analyses (such as sensitivity or subgroup analyses, meta-regression), if done, 
indicating which were pre-specified 

Methods 

Results 

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 
exclusions at each stage, ideally with a flow diagram 

Results and Figure 1 

Study characteristics 18 For each study, present characteristics for which data were extracted (such as study size, PICOS, follow-up 
period) and provide the citations 

Results, Table 1 

Risk of bias within 

studies 

19 Present data on risk of bias of each study and, if available, any outcome-level assessment (see item 12). Not applicable 

Results of individual 

studies 

20 For all outcomes considered (benefits or harms), present for each study (a) simple summary data for each 

intervention group and (b) effect estimates and confidence intervals, ideally with a forest plot 

Results  

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency Results 

Risk of bias across 

studies 

22 Present results of any assessment of risk of bias across studies (see item 15) Not applicable 

Additional analysis 23 Give results of additional analyses, if done (such as sensitivity or subgroup analyses, meta-regression) (see 

item 16) 

Not applicable 

Discussion 

Summary of 

evidence 

24 Summarise the main findings including the strength of evidence for each main outcome; consider their 

relevance to key groups (such as health care providers, users, and policy makers) 

Discussion 

Limitations 25 Discuss limitations at study and outcome level (such as risk of bias), and at review level (such as incomplete 

retrieval of identified research, reporting bias) 

Discussion 

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future 
research 

Discussion 

Funding 

Funding 27 Describe sources of funding for the systematic review and other support (such as supply of data) and role of 
funders for the systematic review 

Funding section 
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Appendix 2. Literature search strategy 

 

Search strategy of feasibility of switching from on-site OSCEs and other clinical skills assessments to Remote Structured 

Clinical Assessments in clinical medicine  

 

Database: Ovid MEDLINE(R) <1946 to present> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     Remote Structured Clinical Assessment.mp. 

2     remote OSCE.mp. 

3     WebOSCE.mp. 

4     Web-based OSCE.mp. 

5     teleOSCE.mp. 

6     tele-assessment.mp. 

7     digital assessment.mp. 

8     remote examination.mp.  

9     exp Students, Medical/  

10     Doctors.mp. or exp Physicians/ 

11     exp Nurses/ 

12     exp General Practitioners/ 

13     Clerkship student$.mp. 

14     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 

15     9 or 10 or 11 or 12 or 13 

16     14 and 15 

 

 

 

Search strategy of review of evidence on the use of video and audio submissions in the assessment of clinical skills to 

determine their potential use in remote clinical skills assessments. 

 

Database: Ovid MEDLINE(R) <1946 to present> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp Videotape Recording/ or videotaped consultation.mp. 

2     video-taped consultation.mp. 

3     video assessment.mp. 

4     MRCGP video.mp. 

5     audio consultation.mp. 

6     audio recording.mp. 

7     exp Nurses/ 

8     exp General Practitioners/ 

9     exp Physicians/ 

10     1 or 2 or 3 or 4 or 5 or 6 

11     7 or 8 or 9 

12     10 and 11 

13     limit 12 to (english language and humans and yr="2000 -Current")  

 

 

Each part was specifically translated for searching the other databases (Embase, Web of Science and The Cochrane 

library) 
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Appendix 3. Modified Newcastle-Ottawa Quality Scale for cross-sectional studies 

The methodological quality score is based on Newcastle-Ottawa Quality Scale and is adapted for this review. Maximum of one 

star can be awarded for each item in Selection and Outcome categories. A maximum of two stars can be given for 

Comparability items. 

 

Cut-off scores 

Low methodological quality 0-3 stars 

Moderate methodological quality 4-6 stars 

High methodological quality 7-8 stars (>75%) 

 
Category 1: Selection 
 
1. Representativeness of the sample 
(a) Truly representative if the sample is randomly derived from the general population with sample size of >100 subjects * 
(b) Somewhat representative sample from the population with sample size of >100* 
(c) Selected group of users (e.g., nurses, volunteers) 
(d) No description of the derivation of the cases. 
 
2. Non-respondents 
(a) Comparability between respondents and non-respondents characteristics is established, and the response rate is 
satisfactory* 
(b) The response rate is unsatisfactory, or the comparability between respondents and non-respondents is unsatisfactory 
(c) No description of the response rate or the characteristics of the responders and the non-responders 
 
3. Adequate definition of exposure 
(a) Yes, according to a clear and widely used definition * 
(b) Yes, from record linkage or based on self-reports 
(c) No description. 
 
4. Ascertainment of exposure 
(a) Secure record* 
(b) Written self-report 
(c) No description 
 
 
Category 2: Comparability 
 
5. Comparability on the basis of the design/analysis 
(a) Study controls for age, sex, or BMI* 
(b) Study controls for any additional factor: Smoking status, education, alcohol intake, physical activity, lipids, or blood 
pressure* 
 
 
Category 3: Outcome  
 
6. The study used a precise definition of outcome and valid and reliable method (individually for each relevant outcome) 
 
7. Assessment of outcome  
(a) Independent blind assessment (reference to medical records)* 
(b) Record linkage (coded by ICD on database records)* 
(c) Self-report. 
(d) No description. 
 
8. Statistical test 
(a) The statistical test used to analyse the data is clearly described and appropriate, and the measurement of the association is 
present, including confidence intervals and the probability level (p-value)* 
(b) The statistical test is not appropriate, not described or incomplete.  
 

 

 


