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Abstract

:

(1) Background: Final-year medical students often feel under prepared for their transition into clinical practice. Clinical ward rounds and shadowing approach this issue by building transferable skills; however, they are highly variable, with teaching clinicians experiencing a large number of work-related interruptions. Simulated ward rounds have garnered significant interest by translating clinical encounters into standardised educational opportunities for students. This review evaluates the impact of simulated ward rounds in promoting the clinical competencies required for work in final-year medical students and assesses the impact of simulated ward rounds on the experience of clinical learning for medical students. (2) Methods: A computer-assisted search was performed in the Medline, Embase, and CINAHL databases. Studies that evaluated simulated ward rounds in final-year medical student cohorts were included. (3) Results: In total, 107 articles were identified by the search and 26 articles were eligible for full-text analysis. The analysis of these studies showed that simulated ward rounds were effective in improving confidence, as well as the technical and non-technical skills of final-year medical students; however this is on the basis of highly heterogeneous and lower-quality evidence. (4) Conclusion: Our systematic review highlights that simulated ward rounds provide final-year medical students with increased confidence and preparedness for clinical work and identifies the need to pursue more methodologically rigorous research to inform the best practice delivery of simulated ward rounds.
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1. Introduction


One of the greatest demands facing medical schools is the development of future doctors that are well-prepared, competent, and safe by the time they graduate and begin their clinical careers. This requires the culmination of multiple important competencies such as medical expertise, as well as non-technical skills including interprofessional communication and ethical and patient-centred practice. Given the enormity of this task, it is understandable that final-year medical students often feel unprepared for this transition [1,2].



Clinical ward rounds are performed daily as the standard for patient care in hospital settings and demand the expertise of a well-rounded doctor. However, there is clear evidence that final-year medical students often feel underprepared for ward rounds [3]. The impact of this is well-documented, with poor-quality ward rounds leading to delays in diagnoses and increased morbidity attributed to preventable complications [4]. Traditionally, medical educators approach this challenge through ward-based teaching and shadowing, allowing medical students to practice and build confidence in their bedside clinical skills, diagnostic reasoning, and administrative duties under the safe supervision of trained and qualified clinicians [5]. Despite this, the quality of this education is often disputed. Doctors are reported to spend 16–24% of their work engaged in multiple simultaneous activities, experiencing an estimated 5.3 interruptions per hour [6,7,8,9]. These variations and interruptions can ultimately impact the quality of ward-based education for medical students.



Simulation as a modality of training health professionals has increasingly garnered interest for this purpose. Simulation has been shown to be highly effective in refining the necessary technical and non-technical skills for clinical practice [10]. For final-year medical students, recent studies have shown that ward round simulations are an effective modality for bypassing the variability and interruptions of clinical practice and providing opportunities to practice the skills required of junior doctors. These simulations involve the development of clinical patient scenarios in line with the medical curriculum, implemented with the assistance of actors and adjunct materials, including simulated laboratory tests and imaging reports. Ward round simulations, therefore, offer the potential for final-year students to develop their diagnostic and management skills, interprofessional teamwork and communication skills, and administrative skills in a realistic, safe, and standardised environment [10]. Despite this, simulations are also limited by the variable transferability of skills into the clinical setting and lack of ability of simulations themselves to represent real-world environments. Overall, given the paucity of high-quality evidence in the literature, the key impacts of simulated ward rounds, particularly on the final-year medical student population, is poorly characterised. This review herein aims to explore the main research questions. Firstly, this review seeks to evaluate the key clinical competencies that are built and honed with simulated ward rounds, and secondly, this review evaluates the perceived impact on these competencies of final-year medical students.




2. Materials and Methods


2.1. Search Strategy


This review was performed in adherence to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The review protocol was prospectively registered in the PROSPERO database (PROSPERO ID: CRD42023440670). A literature search of the Medline, Embase, and CINAHL databases was conducted on 22 June 2023. The reference lists of relevant articles were further used to identify additional papers by hand searching. The search strategy combined keywords and medical subject headings (MeSH) terms related to ward round simulation and final-year medical students. Subject terms and truncation symbols were used to find all relevant studies.




2.2. Inclusion and Exclusion Criteria


Full-text peer-reviewed publications available in the English language, which explored outcomes including improvement in technical skills (clinical history, examination, and management planning) and non-technical skills (confidence, empathy, patient advocacy, professionalism, and ethical practice) and perceived insights into simulation ward rounds from final-year medical students, were included in this review. The criteria used to select these articles included: 1. original randomised controlled trials and prospective or retrospective observational studies, 2. final-year medical students as the population of interest, and 3. use of any style of ward round simulation. Studies were excluded if they were: 1. of the following study types: reviews, meta-analyses, non-human studies, conference paper, letters, abstract only, commentaries, case reports or case series, opinion pieces, and editorials, 2. had incomplete data, 3. evaluated cohorts that were not final-year medical students, and 4. implemented interventions that did not have an in-person simulated ward round such as simulation games online and simulated pages without ward rounds.




2.3. Literature Screening


Screening by the title and abstract of the papers identified by the search strategy was performed by two independent investigators (KL, ED). Abstracts that did not provide sufficient information regarding the inclusion and exclusion criteria were selected for full-text analysis. The same two investigators subsequently performed a full-text analysis of the studies for eligibility. Disagreement during this process was resolved by consensus.




2.4. Outcomes


The outcomes of interest included quantitative and qualitative data that reported on improvements in key junior doctor clinical competencies as a result of simulated ward rounds to ensure that final-year medical students are work ready. The clinical competency outcomes of interest included technical skills such as the evaluation and management of patients, prescribing, and clinical decision making, and non-technical skills including communication skills and teamwork. The outcomes of interest when considering the perceived experience of simulated ward rounds of final-year medical students included evaluating and improving the understanding of key themes that may be considered with the delivery of this modality of teaching, such as the realistic nature of simulated ward rounds, relevance to the competencies expected of junior doctors, and qualitative experiences of medical students, including building the confidence and emotions experienced during the implementation of simulated ward rounds.




2.5. Data Extraction


Data were systematically extracted from the included articles based on the parameters outlined by our outcomes of interest. The findings of all the included studies were analysed thematically using metasynthesis to integrate and interpret the results to achieve a novel finding from variable source data, including quantitative and qualitative studies [11]. The data analysis was performed independently by two investigators (KL, ED) and included an iterative comparison of the included studies to identify and cluster recurrent themes. The findings were organised into categories and compared across the studies to identify common themes and relationships within the data.




2.6. Quality and Risk of Bias Assessment


The quality of evidence of the included studies was assessed using the Quality Assessment Tool (QATSDD) developed by the University of Leeds, United Kingdom [12,13]. Risk of bias was subsequently assessed using the Mixed Methods Appraisal Tool (MMAT) [14,15]. Both of these tools allow for the simultaneous evaluation of all the empirical literature, including qualitative only, quantitative only, and mixed-methods studies, therefore appropriate for this systematic review. Quality and risk of bias assessments were performed independently by two investigators (KL, ED). Disagreements during this process were resolved by consensus.





3. Results


3.1. Literature Search Results


A total of 107 publications were retrieved following a computer-assisted search (Figure 1). Following the removal of duplicates, 62 articles were screened by title and abstract to assess their eligibility, resulting in the exclusion of 36 articles. The remaining 26 articles progressed to full-text analysis in accordance with our eligibility criteria. A total of 6 articles were excluded during this process, with 3 studies including the wrong intervention, 1 study identifying outcomes not of interest, and 2 studies with study populations that were not of interest.




3.2. Overview of Included Studies


A total of 20 articles were included in this review (Table 1). All 20 studies assessed the impact of a simulated ward round intervention on final-year medical students. Interventions were variable across the studies. Cohort sizes ranged from small cohorts (n = 8) to larger cohorts (n = 217). All 20 studies were prospective single-arm trials of a simulation ward round intervention. Recruitment, in all cases, was by invitation or as part of the training curriculum of relevant final-year medical student cohorts from associated institutions in these studies. Overall, the studies were of lower-level evidence according to the Oxford Centre for Evidence-Based Medicine; 12 studies were categorised as level 2C and 8 studies were categorised as level 3 based on the study type and category of outcome data [16].



The 20 papers encompassed quantitative prospective studies (n = 5), qualitative prospective studies (n = 8), and mixed-methods studies (n = 7) (Figure 2). The studies were predominantly published within Europe, with 16 studies performed in the United Kingdom and 2 studies performed in Germany (Figure 3). An additional two studies were performed in Chile, South America. All studies were single-institution studies within those relevant locations. The earliest study identified was published in 2006 (Figure 4).




3.3. Key Themes from Quantitative and Qualitative Meta-Synthesis


The key outcomes qualitatively evaluated by the papers are highlighted in Table 2, and where possible, were synthesised alongside quantitative data to provide a deeper understanding of the impact of simulated ward rounds on final-year medical students.



3.3.1. Negative Emotions


In total, 10 studies reported on the negative emotions perceived by final-year medical students when performing simulated ward rounds [17,18,19,20,21,22,23,24,25,26]. Of these studies, eight provided qualitative data and two provided quantitative data, indicating that the students developed an array of negative emotions, with a temporal relationship to the act of performing simulated ward rounds. The emotions experienced and reported included anxiety, nervousness and nervous anticipation, shock, stress, frustration, fear, and awkwardness. These emotions mainly centred around situations in which multiple stimuli were experienced or multiple tasks were required, including unwell patient situations and when multiple distractions or interruptions occurred. The students also found that simulated ward rounds, in general, brought upon these emotions, as well as genuine concern that they were doing the wrong thing. This appeared to be felt to a high degree. MacDowall et al. reported that, in their cohort, an average Likert score of 4.22 out of 5 (where 5 is strongly agree) applied to students being concerned regarding doing the right thing, and Manalayil et al. similarly found Likert scores ranging from 4.0 to 4.4 out of 5 over 3 separate years when the students were asked if they were nervous prior to performing the simulation [25,26]. Negative emotions were found to be highly dependent on the simulated ward round scenario, as they were quick to dissipate following the completion of the simulated rounds.




3.3.2. Information Overload


Six studies overall reported on the information overload experienced throughout simulated ward rounds [10,17,18,20,22,24]. Of these, three studies provided qualitative data, one study provided quantitative data, and two studies provided mixed data. The predominant reason perceived by the students to account for feelings of being overwhelmed with information was the multiple and variable cues and stimuli received. These ranged from equipment alarms or distractions to the increasing number of tasks requiring frequent re-prioritisation and the need to manage multiple patients simultaneously. This is supported by quantitative scores. Behrens et al. reported that, on a scale from 1 to 5 (very poor to outstanding), students, on average, self-scored their ability to respond to interruptions as 3.7 out of 5 and ability to manage tasks as 3.43 out of 5, indicating moderate performance [10]. Similarly, Morgan et al. scored students based on their ability to prioritise clinical workload on a Likert scale out of 10 [22]. In this case, the students, on average, achieved a score of 5.65 out of 10 prior to the simulated ward round and 7.16 out of 10 following the simulation [22]. Similar findings were also noted in other studies, including that by Harvey et al., who noted that task management was rated 2.91 pre-simulation (where 2 is marginal and 3 is acceptable) and improved to 2.97 post-intervention [27]. Therefore, despite feelings of information overload arising from the various stimuli received, it is clear that addressing issues such as improving task prioritisation can be achieved through simulated ward rounds as an educational tool to refine these skills.




3.3.3. Improving Relevant and Transferrable Skills


In total, 16 studies reported on simulated ward rounds as a useful educational tool to promote the learning of relevant and transferrable technical and non-technical skills for final-year medical students as they transition to clinical practice [3,10,17,18,20,22,23,24,26,27,28,29,30,31,32,33]. Of these, nine studies provided qualitative data, four studies provided quantitative data, and three studies provided mixed data. Students, in general, found simulated ward rounds to be highly useful for developing relevant skills in the lead up to clinical practice. In particular, through qualitative analysis, the common themes amongst the students were that these sessions assisted with key technical skills, including prescribing, diagnostic reasoning, and clinical assessment, as well as non-technical skills including task prioritisation, empathy, leadership, communication, and coping with fatigue and stress. Scoring tools in quantitative studies supported these findings. Harvey et al. assessed the mean scores in various domains, including communication, decision making, situational awareness, teamwork, and task management and found improvement in each of these domains following the implementation of a simulated ward round program [27]. Nikendei et al. also found that a sound proportion of students reached the appropriate learning outcomes in the domains of communication, physical examination, and team communication, however, there was room for improvement in information gathering, chart review, prescription, and documentation skills [3]. With respect to quality and safety, Parker et al. demonstrated that students had moderate to high mean scores in domains such as the understanding of management plans, communication and interprofessional discussion, and actively seeking and clarifying information [32]. Furthermore, Thomas et al. demonstrated that the overall number of errors was reduced following simulated ward rounds with feedback (n = 72) compared to no feedback (n = 76) [33]. Overall, both students and educators recognise that simulated ward rounds have potential when it comes to promoting the development of key technical and non-technical skills for future doctors.




3.3.4. Realism


A total of 11 studies reported on the realistic nature of simulated ward rounds [19,20,21,22,23,24,25,29,30,31]. Of these, 10 studies provided qualitative data and 1 provided quantitative data. The general consensus from final-year medical students was that the simulations were authentic and realistic representations of the work expected from a junior doctor. On a Likert scale out of 5 (1 = strongly disagree, 5 = strongly agree), Manalayil et al. reported that all students within their cohort rated the quality of these simulations as 5 across 3 different years [25]. These sessions were reported by students to have multiple benefits, including allowing an appreciation of the complexities and nuances of junior doctor life and the opportunity to practice and hone technical and non-technical skills. The students understood, in all cases, that the simulated sessions were artificial, but this provided an element of safety to their engagement. Overall, there was a strong opinion that the realistic nature of the simulated sessions made them very useful, with a high proportion of students indicating they would repeat these simulations again to enhance their learning.




3.3.5. Feelings of Unpreparedness


Two studies reported on final-year medical students’ perceptions of unpreparedness prior to simulated ward rounds [10,19]. Of these, all studies provided qualitative data. These sentiments were mainly attributed to students feeling they lacked clinical practice, resulting in variable and underprepared performances.




3.3.6. Feedback


Six studies reported on the usefulness of feedback obtained from simulated ward rounds [10,24,25,26,28,29]. Of these, five studies provided qualitative data and one study provided mixed data. In general, students valued the opportunity to be provided with feedback after simulated ward round sessions, as they viewed the feedback as highly useful and relevant for their progression towards working as a junior doctor. This is supported by Manalayil et al., who, using a 5-point Likert scale (1 = strongly disagree, 5= strongly agree), reported a score for feedback ranging between 4.6 and 5.0 across 3 different years [25]. The key aspects of feedback that the students appreciated included the individuality of the feedback, coverage of technical and non-technical skills, and opportunity for future developmental goals to be identified. Poorer-quality feedback was identified as being rushed when provided.




3.3.7. Application of Knowledge


One qualitative study reported on the difficulty of applying knowledge learnt from medical school in the simulated ward round [20]. This study found that the main factors that contributed to this were the high-pressure environment and the requirement of the simulation to manage diverse caseloads of patients (including both medical and surgical conditions), which impaired timely recall. Students also noted that prior learning with respect to such patients were performed in silos, such as solely learning about surgical issues and solely learning about medical issues, which meant accessing such information in a timely manner was not efficient and intuitive in the simulated scenarios.




3.3.8. Improving Confidence


Five studies reported on the role of simulated ward rounds in increasing the confidence of final-year medical students [19,24,25,26,34]. Of these studies, three provided qualitative data and two provided quantitative data. The general trend noted was that final-year medical students predominantly felt underprepared for simulated ward rounds, however, with increasing opportunity to practice in the simulated environment, the students began to develop more confidence [24]. In particular, improved confidence was highlighted in the context of communication with patients and managing deteriorating patient scenarios [19,26]. This is further supported by Powell et al., who demonstrated via a 5 point Likert scale (1 = poor, 5 = outstanding) that students improved their confidence in other domains, including leadership (2.08 to 3.33) and documentation (3.30 to 3.73), following simulated ward rounds [34]. Similarly, Manalayil et al. supports this finding in reporting that final-year medical students found that simulated ward rounds boosted their confidence on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree), with a mean score of 4.6 to 5.0 across 3 years of implementation [25].




3.3.9. Quality and Risk of Bias Assessment


The methodological quality of the papers was assessed utilising the QATDD tool and ranged from very low (37.5%) to high (97.6%) (Table 3). The median score out of 100 for quality in these studies was 73.1 (IQR: 21.5) and the mean with standard error was 71.52 +/− 7.183 (95% confidence interval), indicating moderate quality. The most frequent limitations were in the studies’ ability to consider sample size within the methods for data analysis and an appropriate and well-informed justification of the methodology used for analysis.



Risk of bias was further assessed utilising the MMAT tool and was variable in its result, ranging from very low (2/7) to high (7/7) (Table 4). The overall median score out of 7 was 6.5 (IQR: 3) and the overall mean with standard error was 5.45 +/− 0.785 (95% confidence interval), indicating a moderate to low risk of bias. With respect to the quantitative studies, the median score was 6 (IQR: 2.5) and mean with standard error was 5.8 +/− 1.143 (95% confidence interval), indicating a moderate risk of bias. For the qualitative studies, the median score was 7 (IQR:0) and mean with standard error was 6.75 +/− 0.49 (95% confidence interval), indicating a low risk of bias. For the mixed-method studies, the median score was 3 (IQR: 1) and mean with standard error was 3.7143 +/− 1.188 (95% confidence interval), indicating a high risk of bias. The greater risk of bias in the mixed-method studies and, to an extent, the quantitative studies was attributable to their small sample sizes, lack of methodological rigour in measuring outcomes of interest, high attrition, and potential for more appropriate statistical analyses of the acquired data. The qualitative studies had lower potential for bias. Publication bias could not be assessed with a funnel plot given the paucity of homogeneous quantitative data allowing for an appropriate assessment.






4. Discussion


Our review demonstrates the preliminary benefit of simulated ward rounds, including the ability to focus on specific skills, acquire real-time feedback, understand hospital-based administrative and clinical processes, and practice clinical assessment and decision making without the variability, responsibility, time pressure, and bureaucracy that junior doctors experience in their day-to-day work. Additionally, students were able to work through the challenges of clinical practice in scenarios, allowing them to manage difficult emotions, information overload, and feelings of unpreparedness. Overall, these findings were consistent across various institutions and jurisdictions worldwide, supported by both qualitative and quantitative evidence from students in terms of improved clinical competencies including communication, decision making, task management, and situational awareness, in conjunction with an appreciation for the simulated ward round process. In order to obtain a better understanding of the effect of simulated ward rounds on final-year medical students’ competencies and whether a demonstrable improvement could be observed following the implementation of a simulation-based program, we considered meta-analysing the quantitative outcome data between studies. Due to substantial heterogeneity between the studies related to the approach, delivery, and evaluation of simulated ward rounds, the quantitative data collected were non-homogenous, making meta-analysis unfeasible. Therefore, a meta-synthesis of the available qualitative and quantitative data was chosen to best gain insight into the efficacy, key insights, considerations, and future avenues to explore with respect to research regarding simulated ward rounds. Despite the positive results demonstrated in this review, the value of simulated ward rounds remains relatively unexplored.



Notably, it is important to recognise that, although these benefits are highly appealing, students, at times, found participating in simulated ward rounds to be confronting, with many studies highlighting negative emotions that emerged during the simulated sessions. Furthermore, these negative experiences were exacerbated by situations in which information overload and low confidence were experienced. It can be argued that a benefit of simulated ward rounds is that it allows students to experience, troubleshoot, and improve their approach to such situations in a safe manner. Importantly, it is clear that, for effective and more supportive simulation practices, it is important for educators to consider judicious briefing and debriefing, the opportunity for repeated sessions for practice and reinforcement, and adopting a high standard of feedback provided to students to enhance the value of difficult simulation settings. The latter was further emphasised in the student surveys, whereby it was clear that the students appreciated real-time, individualised feedback to support their learning and development following simulated ward rounds.



Our review also demonstrated that students felt less confident in areas involving end-of-life care discussions, high task loads with the need for frequent task reprioritisation, and managing unwell patients. In the clinical setting, it is unlikely a final-year medical student cohort may have the same opportunities to refine their skills consistently in these domains. Our review suggests that these opportunities are possible with the incorporation of targeted simulation ward rounds into the medical program and, therefore, may assist with deficiencies in current clinical rotations. However, educators must consider that the implementation of these programs is highly complex. Better-informed practices of implementing simulated ward rounds, ideally, should consider a systematic approach to program development that is unique to the challenges of the individual medical school and the limitations of its curriculum. Such practices should consider consultation with key faculty educators and support staff, clinicians involved with hospital-based teaching and supervision, and final-year medical students themselves. Overall, the included articles reported the delivery of highly variable simulated ward rounds. For educators, the interpretation of how simulated ward rounds can be implemented is important, as it is clear that more immersive and elaborate sessions can quickly become resource-intensive and, therefore, costly. It is important to recognise that a well-funded simulated program does not necessarily correlate with a higher quality of educational standard. In particular, Ford et al. highlighted that a cost reduction approach did not impact the quality of the educational goals provided through their iteration of a simulated ward round [28]. Our review demonstrates that rather than cost, effective simulated ward round programs should aim to deliver an experience that addresses the gaps of current ward-based teaching, offers personalised and real-time feedback, and is repeated to allow for progression and improvement in technical and non-technical outcomes in a way that is feasible within the resources of the respective institutions. With these considerations, it is expected that simulated ward rounds may offer a valuable opportunity as an additional tool to improve technical and non-technical skills and, therefore, produce work-ready junior doctors who are then capable of contributing to improving patient outcomes through improved medical expertise, improved patient-centred practice, and better interdisciplinary teamwork.



A strength of this systematic review is the diverse variety of studies, utilising a range of methods (both quantitative and qualitative), objectives, and outcomes to broadly evaluate the impact that simulated ward rounds can have on the training and development of final-year medical students. In fact, this review, to our knowledge, is the first to explore outcomes of this intervention in this space. Given that the majority of studies implementing simulated ward rounds are small-sample single-arm trials within single institutions, this review provides an insightful overview of the current quantitative and qualitative positives and negatives of simulated ward rounds across multiple institutions, various countries, and two continents, with rigorous methodology in accordance with the PRISMA guidelines. Another key strength of this review is in the metasynthesis of qualitative, quantitative, and mixed-methods data. Simulated ward rounds and their impact of clinical skills can be evaluated in both methods. Quantitative methods provide tangible ways to assess improvement on strict or standardised scales, whilst qualitative studies allow for the investigation and understanding of the key themes and experiences of simulated ward rounds. In metasynthesising these outcomes, this review is able to provide a deeper understanding of the impacts of this pedagogical approach to education with respect to clinical competencies, as well as the medical student experience of simulated ward rounds. The limitations of this review include those due to the complexities of integrating and assessing qualitative and quantitative findings. As discussed earlier, due to the paucity of homogeneous quantitative data, as well as the fact that all studies were single-arm, we were unable to perform a meta-analysis to gain a true understanding of the effect size of the quantitative outcomes. With respect to the qualitative outcomes, given the breadth of evaluation by the individual studies, we captured additional qualitative themes within our outcomes beyond those originally identified within our research protocol, thus representing a deviation from our a priori design. Additionally, due to the small sample sizes of the included studies and the predominant method of invitation-only recruitment, there was a high risk of selection bias within some studies, and therefore, the validity, generalisability, and reliability of the outcomes should be considered with caution. For example, the predominance of studies published within the United Kingdom limits the generalisability and relevance of the study findings toward culturally diverse medical education institutions, whereby the approach to simulation may differ. The small study populations are also highly relevant for qualitative studies, where there is a risk that those providing feedback on the simulated ward round sessions are students that are more enthusiastic and engaged in their education and development. Furthermore, within our quality and risk of bias assessment, it was clear that many of the included studies were of a low to moderate quality with a moderate to high risk of bias. Therefore, the results of this systematic review should also be considered with caution, and more rigorous trials of simulated ward rounds need to occur for medical educators to critically examine the true qualitative and quantitative benefits of this educational intervention to support their more widespread application in the global medical curriculum. Lastly, an overarching and highly relevant limitation that must be considered in simulated ward rounds, as highlighted by the included studies, is the interpretation of the transferability of skills. At this point in time, it is important to note that the transferability of the positive outcomes, with respect to clinical competencies towards real-life work and practice, is yet to be evaluated in the literature. A key reason for this is these studies which evaluate simulated programs lack in their design follow-up of such students in their working careers to assess the efficacy and effectiveness of the original simulated training. In theory, it would be expected that improvements in task prioritisation, situational awareness, empathy, communication, and other technical and non-technical competencies would translate into clinical work following practice in standardised settings, as seen with trauma training scenarios and approaches to basic and advanced life support. However, given the variability of hospital settings, the diversity of patient interactions, and the demands of busy hospital units, the real impact on clinical outcomes is not as clear, particularly with the highly heterogeneous methods of interpreting, designing, and implementing simulated ward rounds. Nonetheless, it is clear that simulated ward rounds offer students the ability to hone their technical and non-technical competencies that otherwise are not possible with the heterogeneity and variability of current hospital placements. Therefore, as an educational adjunct, simulated ward rounds can be useful to fill in gaps and provide ability for repeated practice, provided that the limitations are recognised and supplemented with clinical learning opportunities, lectures, and other pedagogical approaches to medical education.



With regard to future directions, our review found that many students find it particularly challenging to navigate clinical situations involving palliative care, end-of-life care discussions, ethical dilemmas, and conflict with interprofessional colleagues. Therefore, as part of developing more highly relevant simulated ward rounds to best allow final-year medical students to acquire transferable skills for clinical work, future simulations should include a contemporary curriculum with scenarios exploring these situations, as well as other potentially important psychosocial circumstances such as in working with patients with specific cultural, indigenous, or LBGTQI+ considerations. Lastly, the implementation of simulated ward rounds must also consider appropriate resource allocation and costs. Notwithstanding the need for multiple staff for implementation, simulated ward round development is also labour-intensive, requiring significant time and resources to develop appropriate scenarios and supporting materials, including consumables, mock radiology images and reports, and mock laboratory results. In some cases, the use of a high-fidelity simulation mannequin (such as SimMan) is also used and would incur significant costs to purchase as well as to maintain. It is likely the true cost of implementation will be highly variable, and further research, such as cost-effectiveness analyses and auditing, is required to best identify the most appropriate balance of resource allocation in developing these educational experiences. With the current landscape of generative artificial intelligence and the evolving multi-sectoral adoption of this technology, the potential for popular open-access forms of these tools (e.g., ChatGPT [OpenAI, San Francisco, CA, USA]) is exciting. Educators may be able to save the time and costs required to develop appropriate and curriculum-relevant simulated ward rounds that capture all pre-identified learning outcomes through the use of these tools. Certainly, this is an exciting possibility in the broader field of education, however, it also highlights the necessary role of educators to audit and verify the outputs of these tools to ensure they remain evidence-based, appropriate, and relevant with respect to the curriculum. Further, the implementation of generative artificial intelligence for this purpose must also be considered in the realms of ethical practice, particularly when it comes to ownership of the materials generated, confidentiality and privacy.




5. Conclusions


Simulated ward rounds offer a highly valuable and exciting method for medical educators to address the current challenges of delivering quality, standardised, and highly relevant clinical teaching to final-year medical students to ensure they are competent and work=ready. Despite this potential, current studies exploring their implementation are limited and of low to moderate scientific rigour. Due to this, it is difficult at this time to understand the true educational value of implementing simulated ward rounds in the current medical curriculum. The findings of this review are promising, suggesting simulated ward rounds have the potential for technical skill building and improving the confidence and preparedness of final-year medical students for clinical practice. Further research is required to better support best-practice development and delivery of simulated ward rounds.
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Figure 1. Search strategy and workflow in accordance with PRISMA guidelines. 
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Figure 2. Data outcomes of included studies. 
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Figure 3. Location of publication of included studies. 
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Figure 4. Year of publication of included studies. 
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Table 1. Overview of included studies by year of publication.
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	Authors
	Year
	Location
	Study Type
	Sample Size
	Outcome Data
	Intervention
	OCEBMa Level of Evidence





	Nikendei et al. [3]
	2008
	Germany
	Prospective Trial
	45
	Quantitative
	2 h ward round simulation with three standardised patient scenarios
	2C



	Behrens et al. [10]
	2018
	Chile
	Prospective Trial
	56
	Mixed
	Emergency ward round simulation session with 3 patients
	2C



	Behrens et al. [17]
	2021
	Chile
	Prospective Trial
	8
	Qualitative
	Emergency ward round simulation session with 3 patients
	3



	Harvey et al. [18]
	2015
	United Kingdom
	Prospective Trial
	217
	Qualitative
	30 min simulated ward round
	3



	Hawkins et al. [19]
	2016
	United Kingdom
	Prospective Trial
	7
	Qualitative
	Mock ward environment in simulation suite with high fidelity simulation mannequin (SimMan)
	3



	Hawkins et al. [20]
	2021
	United Kingdom
	Prospective Trial
	30
	Qualitative
	90 min on-call ward simulation
	3



	Lewis et al. [21]
	2016
	United Kingdom
	Prospective Trial
	8
	Qualitative
	Interprofessional ward-based simulation
	3



	Morgan et al. [22]
	2018
	United Kingdom
	Prospective Trial
	133
	Mixed
	60 min 4-bed ward simulation session
	2C



	Smith et al. [23]
	2012
	United Kingdom
	Prospective Trial
	20
	Mixed
	Simulated ward environment with clinical scenarios
	2C



	Thomas et al. [24]
	2015
	United Kingdom
	Prospective Trial
	27
	Qualitative
	Simulated ward round with common clinical scenarios
	3



	Manalayil et al. [25]
	2020
	United Kingdom
	Prospective Trial
	17
	Mixed
	60 min hospital ward simulation with pager
	2C



	MacDowall et al. [26]
	2006
	United Kingdom
	Prospective Trial
	23
	Mixed
	Simulated ward session with three scenarios using high-fidelity simulation mannequin (SimMan)
	2C



	Harvey et al. [27]
	2016
	United Kingdom
	Prospective Trial
	217
	Quantitative
	19 simulated ward rounds with 70 patient interactions in total
	2C



	Ford et al. [28]
	2017
	United Kingdom
	Prospective Trial
	23
	Mixed
	20 min simulated ward round
	2C



	Nikendei et al. [29]
	2007
	Germany
	Prospective Trial
	45
	Qualitative
	2 h ward round simulation with three standardised patient scenarios
	3



	Pollard et al. [30]
	2022
	United Kingdom
	Prospective Trial
	13
	Qualitative
	Simulated ward experience with three patient scenarios
	3



	Teagle et al. [31]
	2017
	United Kingdom
	Prospective Trial
	120
	Mixed
	Three-day course with four stations including simulated ward rounds, prescribing, handover, and lessons learnt sessions
	2C



	Parker et al. [32]
	2019
	United Kingdom
	Prospective Trial
	119
	Quantitative
	22 bed fully immersive simulated ward
	2C



	Thomas et al. [33]
	2015
	United Kingdom
	Prospective Trial
	14
	Quantitative
	Simulated ward round with 3 patients
	2C



	Powell et al. [34]
	2015
	United Kingdom
	Prospective Trial
	68
	Quantitative
	3 h simulation based ward round session
	2C










 





Table 2. Key themes identified from eligible studies following thematic analysis.
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	Key Theme
	Number of Articles Reporting Outcome





	Negative emotions
	8



	Information overload
	5



	Relevant and transferrable skills
	12



	Realism
	10



	Unpreparedness
	2



	Valuable feedback
	6



	Difficulty in applying knowledge
	1



	Improved confidence
	3










 





Table 3. Methodological quality assessment through the use of the Quality Assessment Tool (QATDD).
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Quality Assessment Tool (QATSDD) Scores for All Reviewed Papers




	
Paper

	
Item 1: Explicit Theoretical Framework

	
Item 2: Statement of Aims/Objectives in Main Report

	
Item 3: Clear Description of Research Setting

	
Item 4: Evidence Of Sample Size Considered in Terms of Analysis

	
Item 5: Representative Sample of Target Group of a Reasonable Size

	
Item 6: Description of Procedure for Data Collection

	
Item 7: Rationale for Choice of Data Collection Tool(s)

	
Item 8: Detailed Recruitment Data

	
Item 9: Statistical Assessment of Reliability and Validity of Measurement Tool(s) (Quantitative Studies Only)

	
Item 10: Fit between Research Question and Method of Data Collection (Quantitative Studies only)

	
Item 11: Fit between Research Question and Format and Content of Data Collection Tool e.g., Interview Schedule (Qualitative Studies only)

	
Item 12: Fit between Research Question and Method of Analysis (Quantitative Studies Only)

	
Item 13: Good Justification for Analytic Method Selected

	
Item 14: Assessment of Reliability of Analytic Process (Qualitative Studies Only)

	
Item 15: Evidence of User Involvement in Design

	
Item 16: Strengths and Limitations Critically Discussed

	
Score

	
%






	
1 Behrens, 2021 [17]

	
3

	
3

	
3

	
3

	
1

	
3

	
3

	
2

	
N/A

	
N/A

	
3

	
N/A

	
3

	
3

	
3

	
1

	
34/39

	
87.2




	
2 Behrens, 2018 [10]

	
3

	
3

	
3

	
0

	
2

	
3

	
3

	
1

	
2

	
3

	
3

	
3

	
3

	
3

	
3

	
1

	
39/48

	
81.3




	
3 Ford, 2017 [28]

	
3

	
3

	
3

	
0

	
2

	
1

	
0

	
3

	
0

	
3

	
3

	
1

	
0

	
0

	
3

	
1

	
26/48

	
54.2




	
5 Harvey, 2015 [18]

	
2

	
3

	
1

	
0

	
3

	
3

	
2

	
0

	
N/A

	
N/A

	
3

	
N/A

	
2

	
3

	
3

	
2

	
27/39

	
69.2




	
6 Harvey, 2016 [27]

	
3

	
3

	
3

	
0

	
3

	
3

	
0

	
0

	
3

	
3

	
N/A

	
3

	
0

	
N/A

	
3

	
1

	
26/42

	
66.7




	
7 Hawkins, 2016 [19]

	
3

	
3

	
3

	
3

	
1

	
3

	
0

	
3

	
N/A

	
N/A

	
3

	
N/A

	
1

	
0

	
3

	
3

	
29/39

	
74.4




	
8 Hawkins, 2021 [20]

	
3

	
3

	
3

	
0

	
1

	
3

	
1

	
3

	
N/A

	
N/A

	
3

	
N/A

	
3

	
2

	
3

	
2

	
30/39

	
76.9




	
10 Lewis, 2016 [21]

	
3

	
3

	
3

	
3

	
3

	
3

	
3

	
3

	
N/A

	
N/A

	
3

	
N/A

	
3

	
2

	
3

	
3

	
38/39

	
97.4




	
11 MacDowall, 2006 [26]

	
3

	
3

	
3

	
0

	
1

	
1

	
0

	
0

	
0

	
2

	
2

	
1

	
0

	
0

	
3

	
1

	
20/48

	
41.7




	
12 Manalayil, 2020 [25]

	
3

	
3

	
3

	
0

	
1

	
1

	
2

	
1

	
0

	
3

	
3

	
1

	
3

	
0

	
3

	
1

	
28/48

	
58.3




	
14 Morgan, 2018 [22]

	
3

	
3

	
3

	
1

	
2

	
2

	
1

	
1

	
2

	
3

	
3

	
2

	
1

	
1

	
3

	
2

	
33/48

	
68.8




	
15 Nikendei, 2007 [29]

	
3

	
3

	
3

	
0

	
3

	
3

	
2

	
1

	
N/A

	
N/A

	
3

	
N/A

	
1

	
1

	
3

	
3

	
29/39

	
74.4




	
16 Nikendei, 2008 [3]

	
3

	
3

	
3

	
0

	
3

	
2

	
0

	
1

	
0

	
3

	
N/A

	
2

	
0

	
N/A

	
3

	
1

	
24/42

	
57.1




	
17 Parker, 2019 [32]

	
3

	
3

	
3

	
3

	
2

	
3

	
3

	
2

	
3

	
3

	
N/A

	
3

	
1

	
N/A

	
3

	
3

	
38/42

	
90.5




	
18 Pollard, 2022 [30]

	
3

	
3

	
3

	
1

	
1

	
3

	
3

	
3

	
N/A

	
N/A

	
3

	
N/A

	
2

	
2

	
3

	
3

	
33/39

	
84.6




	
19 Powell, 2015 [34]

	
3

	
2

	
3

	
3

	
2

	
2

	
1

	
2

	
3

	
3

	
N/A

	
3

	
1

	
N/A

	
3

	
1

	
32/42

	
76.2




	
21 Smith, 2012 [23]

	
3

	
1

	
3

	
0

	
1

	
1

	
0

	
0

	
0

	
1

	
3

	
1

	
0

	
0

	
3

	
1

	
18/48

	
37.5




	
22 Teagle, 2017 [31]

	
3

	
3

	
3

	
0

	
2

	
3

	
2

	
3

	
0

	
3

	
3

	
2

	
0

	
0

	
3

	
1

	
31/48

	
64.6




	
23 Thomas, 2015 [24]

	
3

	
3

	
3

	
0

	
2

	
3

	
3

	
2

	
N/A

	
N/A

	
3

	
N/A

	
2

	
0

	
3

	
1

	
28/39

	
71.8




	
24 Thomas, 2015 [33]

	
3

	
3

	
3

	
3

	
2

	
3

	
3

	
3

	
3

	
3

	
N/A

	
3

	
3

	
N/A

	
3

	
3

	
41/42

	
97.6











 





Table 4. Risk of bias assessment through the use of the mixed methods appraisal tool (MMAT).






Table 4. Risk of bias assessment through the use of the mixed methods appraisal tool (MMAT).





	
Mixed Methods Appraisal Tool (MMAT)

	




	
Quantitative Studies

	
Are There Clear Research Questions?

	
Do the Collected Data Allow Us to Address the Research Questions?

	
Is the Sampling Strategy Relevant to Address the Research Question?

	
Is the Sample Representative of the Target Population?

	
Are the Measurements Appropriate?

	
Is the Risk of Nonresponse Bias Low?

	
Is Statistical Analysis Appropriate to Answer the Research Question?

	
Score (/7)






	
6 Harvey, 2016 [27]

	
+

	
+

	
+

	
+

	
+

	
+

	
+

	
7




	
16 Nikendei, 2008 [3]

	
+

	
+

	
+

	
−

	
−

	
+

	
−

	
4




	
17 Parker, 2019 [32]

	
+

	
+

	
+

	
−

	
+

	
−

	
+

	
5




	
19 Powell, 2015 [34]

	
+

	
+

	
+

	
−

	
+

	
+

	
+

	
6




	
24 Thomas, 2015 [33]

	
+

	
+

	
+

	
+

	
+

	
+

	
+

	
7




	
Qualitative studies

	
A