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Selected Domain – The Digitisation of the On-Call Physiotherapy Service Reporting System

Setting
The National Health Service (NHS) has a history of difficulty with record management, with 1.8 million Patient records lost across England in 2011 (Doyle, 2012), although this has improved over time (Afifi-Sabet, 2018). Provision of clinical records to scheduled Outpatient’s clinics has been shown to range from 73%-96% with an 85% average, meaning that 3 in 20 patients attending had insufficient information for their appointment (Burnett et al, 2012). Burnett et al (2012) go on to state that this estimate is likely to be significantly higher when looking at the whole system, and that this level of poor reliability was viewed as a normal part of working life by the clinical staff.

The report Personalised Health and Care 2020 (National Information Board, 2014) set a target of 2018 for the NHS in England to be paperless, to become fully reliant on digital. This target has been missed and the NHS England and NHS Improvement (NHSE&I) have revised and redefined a goal of important information being available to clinicians when they need it by 2024 (National Audit Office, 2020). Redesign of the NHS services to develop and realise these goals has happened frequently, including the most recent combination of Health Education England, NHS Digital and NHSX (a department specifically created to facilitate digitisation of the NHS through centralised technology policy and strategy development), with NHS England and NHS Improvement (Department of Health and Social Care, 2021). The aim is to develop a single point to co-ordinate the multiple strands of quality improvement, information technology, policy, strategy, digital infrastructure, digitisation of existing processes and education of current and future staff. 

The project selected was the introduction of a Microsoft (MS) Form to collect data previously collected on paper across Hywel Dda University Health Board (UHB). Hywel Dda UHB is the second smallest Health Board in Wales by population, just behind Swansea Bay UHB, but covers over a quarter of Wales. It has four General Hospitals, two in Carmarthenshire, and one each in Pembrokeshire and Ceredigion. The Physiotherapy service is required to provide a 24/7 On-Call Respiratory service to patients admitted to the Acute wards, Front of House (the Emergency Department and the Clinical Decision Units) or the Intensive Care Unit across all four of these sites 365 days a year. Each county has its own Respiratory On-Call team, with the Carmarthenshire team covering two sites (Glangwili General Hospital and Prince Phillip General Hospital), plus an additional requirement to provide an Emergency On-Call service into the Paediatric ward and a Paediatric High Dependency Unit on the Glangwili site.

Scope
The scope of the project was to redesign the On-Call reporting system across the four locations over three counties for the Physiotherapy Respiratory On-Call Service. Key stakeholders identified were the Head of Physiotherapy, as the final arbiter of clinical governance, etc., the Respiratory Lead Physiotherapist, the Site Lead Physiotherapists for each of the four sites, and the Digital Clinical Leadership Group (CLG), as they have a remit for Digital Transformation for the Physiotherapy Department in Hywel Dda UHB. 

Background
The Physiotherapy department routinely collects data on the use of the Physiotherapy On-Call service. This service provides life-saving assessment and treatment 24/7 across the Acute Hospital sites if patients have serious, worsening lung conditions. Each site uses its own reporting mechanism and form. The process varies by site in terms of compliance and quality of information collected. A first form acts as a feedback mechanism for understanding clinical workload in terms of number of calls, location of work, etc., while a second form is used to collect dates and times for financial reimbursement. 

The lack of compliance and poor quality of recording results in significant amounts of time lost collectively by staff. While some of this is unavoidable, such as writing the feedback forms, more time from the Site Lead Physiotherapists “chasing up” staff to complete the paperwork, additional time collating the paperwork and transferring the data into a computerised format to send to the Respiratory Lead for the Health Board. The Respiratory Lead Physiotherapist must then collate and analyse the data from the four sites to identify trends, develop business cases, etc. This is especially important as anecdotal evidence confirms previous problems directly resulting from either the Respiratory Lead or the Site Lead Physiotherapists being unable to provide data needed for business cases, etc. in a reasonable timescale. Estimates are that currently approximately 40% of the data is collected across the four sites. 

Literature Review
A literature search was completed to investigate Digital Transformation and the digitalisation of the NHS, the Health sector and research from other sectors, and the implications this may have on the service.  This search was conducted through the PubMed database system, the University of Wales Trinity St David’s Library system and the CINAHL database. The search took place between September and November 2021.

Search term keywords were:
Digital Transformation
Digitisation
Digitization

Due to very high volume of results on initial searching, the search was limited by date (01/01/2016-date), by English language, and keywords were required in the title or abstract to ensure the most relevant results. Seminal articles were identified from these articles to ensure inclusion of the most important literature in the field, and citations were also tracked forward. Literature included even if it were from outside the field of healthcare if they had transferable lessons. Duplicate articles were identified and excluded. Articles that were obtained from other sources external to the database searches were also noted. 

The remaining articles were obtained in full text, reviewed and those that were found to be unsuitable excluded with reasons noted. The remaining articles are included in this project. This process is shown below in the flowchart informed by the PRISMA statement (Page, 2021) below. All work was completed by the author.



Literature Review Process


There were three main themes developed following the literature review, being Digital Transformation, the Socio-Technical Approach (or system) and Form design. The Digital Transformation and the Socio-Technical Approach literature are examined in combination, while Form design is dealt with in a separate section.

Digital Transformation and the Socio-Technical Approach
The Digital Transformation or Digitisation of society is a rapidly advancing and global trend, viewed very differently by the population dependent on their knowledge, skills and exposure to technology (Vasilescu et al, 2020), with effects across both public and private settings. While it does not have a widely agreed definition, the definitions that do exist tend to coalesce into “A process that aims to improve and entity by triggering significant changes to its properties through combinations of information, computing, communication and connective technologies” (Vial, 2019). 

Digital Transformation, and specifically how you measure an organisations Digital Maturity is difficult to quantify. One of the most widely used measures (HIMMS, 2019) has been developed by the Healthcare Information Management Systems Society (HIMSS) and is called the Electronic Medical Record Adoption Model (EMRAM). This is a seven-level scoring system, with few hospitals achieving the Level 7 accreditation but realising significant benefits in terms of safety, staff satisfaction and efficiency (Furukawa, 2020). There are notable issues with this scoring system, specifically concerning data sharing between the hospital and Primary or Social Care, with some authors strongly advocating for Digital Maturity to be evaluated in a more tailored approach, examining the needs of a locality, the existing services and technological infrastructure (Cresswell et al, 2019).

It is a widely acknowledged fact that the process of Digitisation in the NHS has a turbulent and expensive past (Justina, 2017), and any problems with IT infrastructure in terms of downtime has the potential to have direct impacts on both patient and staff. Equally so, it has been suggested that there could be significant benefits realised through the digitalisation of processes (Gastaldi and Corso, 2012), especially with previous evidence regarding cancellation of clinics, etc. due to lack of the physical notes (Burnett et al, 2012). 

When attempting to realise these advantages within the NHS, success or failure lies specifically with the staff and the ability of the staff to influence the system as it is introduced and developed (Sheikh et al, 2021, Wachter, 2016). If the clinicians have bought into the system and felt the benefits, especially when the team need to respond, they are happy to acknowledge the benefits. One example of this comes from the staff in New York, who felt that they were able to offer a far more effective response to COVID 19 thanks to their IT infrastructure and clinical systems (Salway et al, 2020). This is just one of many examples that the Digital Transformation agenda, in terms of developing a wider digital infrastructure, is an essential requirement rather than an option or something to work towards (Fletcher and Griffiths, 2020).

The opposite is also true, in terms of the costs of digitisation. Menachemi and Collum (2011) showed that there was a significant financial burden realised through the introduction of digitalisation within the inpatient and the outpatient (the American equivalent of GP) setting. Calder-Sprackman, et al (2021) showed that the introduction of Electronic Health Records (EHR) into their Emergency Department (ED) had an immediate reduction in efficiency in terms of patients seen per hour, which improved but never achieved the pre-EHR baseline. They also showed that the time spent with patients involved a greater percentage of documentation and a reduction in direct patient care. Digitisation within the ED in Australia (Staib et al, 2019) also resulted in more patients missing the 4 hour response time (p=0.001), increased length of stay (p=0.001) and increased number of patients admitted to the Acute setting (p=0.001). While research showed that there was no difference in the reading speed, nor comprehension, using a computer screen vs. paper records, clinicians significantly preferred paper records (Holzinger et al, 2011). 

Nursing and Midwifery professions also had variable success with the role out of EHR, with some staff finding that the role out had significant toll on their personal well-being due to frustration, exhaustion and stress (Wynter et al, 2021). This is contrary to findings of Eden et al (2020), who examined a wider group of Nurses, Allied Health Professions (AHP’s), Medics, Administrative and Executive staff. They found improvements in clinical productivity and patient outcomes, among other factors, although they specifically picked out the accessibility to real-time data as having fewer clear benefits. It is also contrary to the evolution of digitalisation in wider society with 54.5 million e-books sold, excluding the sales through Amazon (Tivnan, 2021). The strength of feeling and the mixed results strongly suggest that the method of implementation of change is key to how the clinicians view the digitalisation process, and the resulting beneficial or negative outcomes within the clinical setting.

There is also evidence regarding the optimal process of introducing Digitalisation (Parviainen et al, 2017), including a checklist facilitate this process (Scott and Briggs, 2010). These are different to the more conventional “top down” approach that large organisations often take, with instructions specific to the highest level of strategy (Matt, et al, 2015). It seems that the more granular, “shop floor” involvement and roll out is the least understood and least referred to aspect of this process; A situation that seems counterintuitive when you consider that most of the staff using the systems are working at that level. Fortunately, a source of research does exist that is specifically related to this area. 

While the study of design of the equipment to fit the staff (Ergonomics) has a long history and is very well known in terms of the positive effects related to a well-designed system, the study of the interactions and interdependence of the staff (social) and equipment (technical) as a combined and changing system, the Socio-technical approach, is much less known despite decades of research. Ergonomics (or “human factors”) is defined by the Health and Safety Executive (HSE) as “a science concerned with the ‘fit’ between people and their work” that it aims to “make sure that tasks, equipment, information and the environment fit each worker” (HSE, 2013). 

The study of the Socio-technical approach can be thought of as trying to understand the interactions, co-evolution and eventual integration of the equipment, in this case being digital systems, and the human components, being the workers, required to deliver the service (Trist, 1982). Igene and Johnson (2019) presented an adapted version of Sittig and Singh’s (2010) eight-dimensional model of the Socio-technical approach, examining the healthcare system as regards the interactions between staff, technology, physical environment, organisational processes and the wider organisation as whole, shown below (Figure 1). This shows the core components of this approach, and the overlapping, interrelated nature of each section. While this is a more realistic, comprehensive diagram of all parts of the system, it does dilute down the central theme of Trist (1982) where the human and the technological components are the principal elements. 

The environment, processes and organisation have significant effects, but while this diagram suggests the Human and Technology elements are only two of the five (or original eight), it seems reasonable to state that, even if the other sections were working perfectly, without the people or the technology working effectively, the system is redundant.

[image: ]
Figure 1. Ingene and Johnson (2019). The Socio-technical system.

Kontilla et al (2018) show that the socio-technical approach remains strongly dependent on the user's competence, their knowledge and understanding of the benefits, sufficient resources (both in terms of equipment and physical space) as well as sufficient training and time to practice and become familiar with the systems on both initiation and updates. They also highlight the team and organisational approach to the engagement with digitalisation, with a positive attitude directly related to success of adoption. It is this engagement with these teams, the opportunity to involve the wider cultural element, the opportunity to learn and develop, and to influence the systems design to improve usability, which will reduce staff burn-out and disillusionment (Scott, Emerson and Henderson-Reay, 2021). As the Torpol review states: 

Digital healthcare technologies offer the potential to reshape the patient-NHS relationship, empowering both staff and patients who are willing and able to become more actively engaged.
(Torpol, 2019, p.82)

Form Design
Literature around effective form design is relatively sparse. In a 2013 paper, Harms (2013) stated that there was a minimal amount of “science” behind forms design, little in the way of abstract conceptualisation or rationalisation of how forms should be planned, adapted, progressed or modified based on feedback/efficacy regarding the data collection. While this has changed over the past nine years, most of the more recent literature relates to user interfaces and automatic form-filling. This offers a wealth of information about graphical interfaces, game design, etc, but very little pertaining to the basic, quintessential process of development of an effective and efficient form. 

The most relevant forms to this project include literature specifically involving redesign of existing systems to reduce unnecessary ordering of blood tests (Mathura et al 2021), while other involve the development of a standardised form to identify key factors in reporting Heart Failure treatments (Psotka et al, 2019). These deal with differences in physical numbers, or informing baseline assessment across a field of study. The little information extant often uses eye tracking to analyse how the participants interact with multiple versions of a form and offer opinion on how these changes relate to faster filling of forms (Strohl, 2015). This method works well to demonstrate how the different layouts of the form can be more efficient to use, reduce time required revisiting earlier sections of the form, etc.

Bargas-Avila et al (2010) developed a set of twenty web form design guidelines, across specific aspects of content, layout, input types, error handling and submission methodology, from seminal articles and books on form design. This includes design choices regarding open, free-text answers vs. Selectable answers, etc. Seckler et al (2014) reviewed these guidelines and conducted research, using the eye-tracking analysis, which confirmed that application of these twenty points was proven to improve both user performance and user satisfaction. Interestingly the changes were not just in terms of more positive comments from the users, but also a reduction in the number of negative comments. These was also an improvement in time taken to complete the form. This combination had a significant effect on how the user perceived filling in the forms, improving satisfaction significantly from baseline.

Aim
The aim of this project is to develop an electronic feedback mechanism to improve efficiency of the recording of data pertaining to the planned workload, number of emergency calls received, time spent on site and inappropriate referrals. This feedback mechanism should reduce time required to record the data, to improve buy in from staff, allow a simple mechanism to ensure staff record the data, improving compliance, and specifically record the data that is most useful to both the Respiratory Lead and Site Leads in each county.

Objective
The SMART objective has been determined in conjunction with the Senior Management Team of Physiotherapy Department; The objective of the Project was to develop a real-time, high-quality data source regarding the Physiotherapy On-Call service. This will be completed through the digitisation of the On-Call reporting method across the four locations over the three counties of Hywel Dda. This change will be lead in each site by the Respiratory lead in that area. The objective is the realisation of a data source matching the requirements for reporting. This will save significant time for both clinicians and management, plus provide additional information that could be used to inform business cases for the future. This project will be completed within a six-month timespan. 

Methodology
Pre-existing familiarity with the Plan, Do, Study, Act (PDSA) cycle, and the iterative, evolutionary design of the project, contributed to the method of management chosen. The PDSA cycle was originally developed by Deming (1986) to meet the demands of a developing situation that required adaption to the data generated at specific, pre-established points. While there are concerns often noted regarding the lack of iterative design or tracking specific data points (Taylor et al, 2014), this project has both factors included from the outset. The main risk of using the PDSA cycle as a project management technique is that it has the potential of moving into the next iteration of the cycle without allowing sufficient time for the “Study” section. This can result in loss of valuable information, in terms of data analysis and reflection on the process to this point.

The governance structure is through the Physiotherapy departments Digital Clinical Leadership Group (CLG), one of many CLG’s that involve the direction of specific aspects of Physiotherapy delivery within the Health Board, which is led by the author and reports directly to the Senior Service Manager and the Head of Physiotherapy. This also acts as one half of the communication structure (the “feed-up” mechanism to the Senior Physiotherapy Team), while the other half (directly to clinicians) is through pre-existing communication channels to the On-Call Respiratory teams on each site. Quality control will be instigated at the closure each PDSA cycle, during the evaluation phase and ultimately through the Digital CLG reporting to the Senior Service Manager and Head of Physiotherapy.

The technology used will be the Microsoft Forms application. There are several reasons for this, prime of which is the roll out of MS office 365 across all Health Board staff. There are pre-existing MS Teams for the Physiotherapy department for each county, for the Health Board as a whole and a specific team for On-Call staff across the four sites. This allows the developed form to be added to the Teams channel, and therefore all staff having access. It also has the ability for integrated branching, allowing for the form to expand if required, or remain as a minimum for an uneventful On-Call. This branching in particular is hoped to improve compliance with clinical staff, as it should result in it being faster to complete than existing methods, with the bonus of being able to complete while off site. 

Works Schedule 
The schedule of this project is shown below (Table 1). It is broken into the 5 PDSA cycles planned, which are essentially described as the design phase (PDSA cycle 1, 2 and 3), the Pilot phase (PDSA cycle 4) and the Pilot Evaluation phase (PDSA cycle 5). 

	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6
	Week 7
	Week 11
	Week 12

	PDSA cycle 1 with Respiratory Lead - Development of form pertaining to essential information for reporting to Head of Physiotherapy / Director of Therapies - Return to Respiratory Lead for sense-checking and ensure reality matches expectations
	PDSA cycle 2 with Site Leads - Development of form pertaining to essential information regarding volume of calls / time of calls / workload profile / inappropriate referrals / etc. - Return to Site Leads for sense-checking and ensure reality matches expectations

	PDSA cycle 3 with clinicians - Review of form - Opportunity to offer comments / missed opportunities – Redesign as appropriate without removing – Return to Clinicians for comment
	PDSA Cycle 4 – Beta testing with clinicians – Opportunity to raise comments found with "real-world" use - Review of comments – Redesign as appropriate to improve in relation to comments, but without removing content required by Respiratory or Site Leads.

	PDSA cycle 5 – Return of form to Respiratory and Site Leads for discussion, review, redesign if required. Sign off by Head of Physiotherapy for on-going use.


Table 1. Work schedule

Model for Improvement
The model for improvement, being the PDSA cycle, requires three statements at the start. Specifically, these pertain to:

· “What are we trying to accomplish?”
· The aim is to effectively and efficiently collect data from four sites across three counties of the Hywel Dda University Health Board
· “How will we know that a change is an improvement?” 
· Currently only approximately 40% of data is collected. Improvements in rate of compliance will prove that the change is real
· “What change can we make that will result in improvement?”
· The objective is to create a digital feedback mechanism to improve feedback to 70%
· A secondary objective is to create a digital record of number of calls, time spent on site, etc, etc across the three counties to inform business case submission and reporting to the Head of Physiotherapy


PDSA Cycle 1


PDSA Cycle 2




PDSA Cycle 3



PDSA Cycle 4




PDSA Cycle 5


Measures
The measure to be implemented is a MS form. This will be developed from the information generated through the five PDSA cycles. Specifically, this will contain:
· Essential details for reporting to the Head of Physiotherapy
· Essential details for reporting to the Respiratory Lead
· Essential details for reporting to the Site Leads
· Additional information developed by Respiratory Lead, Site Leads or clinicians through the pilot phase

This MS Form will be designed to included branching to allow the form to be completed in the minimum of time. The ideal result is a form that can be navigated in the minimal number of “clicks” if providing feedback for an On-Call without being contacted or having a planned visit, expanding to collect more information as needed across both emergency and planned work. One of the most useful aspects of the MS Forms system is that it offers an “Average time to complete”, which can be used for comparison with the time taken to complete the existing paperwork.

As with the clinical governance structure, the development of this form will be lead through the Digital CLG with the author as the Chair. This group consists of staff from all levels, from support staff to experienced, specialist Physiotherapists, from a broad range of clinical areas and all four sites. This will allow for discussions to be initiated at each site from the start of the project, with the aim of ensuring staff feel they have the opportunity to engage in a meaningful dialogue at any point. This group also has the advantage of having protected time specifically for investigating, analysing or developing Digital aspects of the Physiotherapy role, with a particular focus on using Digital Transformation to make the service more effective and/or efficient.

At the end of the Pilot phase, as part of the evaluation, an anonymised staff satisfaction survey will be circulated in the form of a Strengths / Weakness / Opportunity / Threat (SWOT) analysis. This will allow for feedback of the good and bad points of the MS Form, as well as the things that could be added and those that are being missed.. There will also be a 5-point Likert satisfaction scale (Very Happy / Happy / Neutral / Unhappy / Very Unhappy) and an open text box to allow for “any other comments” to be submitted. The anonymity offered to staff is hoped to improve honesty of response and improve engagement. This information will be integrated into the project report to be submitted to the Site Leads, Respiratory Lead and Head of Physiotherapy.

Impact 
The impact of this will be measured using specific metrics, listed below: 
1. The primary measure will be an improvement in compliance of feedback form completion. Currently, approximately 40% of feedback is completed. The initial aim is to increase this to 75% as a minimum and to 100% ideally. This will lead to a secondary goal, being the realisation of the data source. 
2. The secondary measure will be through staff feedback from clinicians on call, as well as both the Site Lead Physiotherapists and the Clinical Lead for Respiratory. 
3. A final measure will be through estimation of the time saved at each stage of the process (i.e., Entering data, collecting and collating data, analysing data and creation of the annual report)

Improvements
The improvements anticipated will be measured in terms of direct and indirect effects, as well as possible future opportunities. 

Direct
It is anticipated that there will be multiple direct benefits of successful implementation of this project. The first will be the improvement of compliance regarding the feedback mechanism for the On-Call Physiotherapy service. The second will hopefully result in an improvement in staff satisfaction as the majority of the feedback forms would currently be filled as “no calls”. The fact that the compliance is so low across all four sites strongly suggests that the current mechanism for feeding back data is viewed as both onerous and non-essential. The third benefit will be the time saved in completion of the current form, transferring each paper record onto an Excel Spreadsheet, with further time saved in collating the spreadsheet from each site. While this will generate a relatively accurate estimate in time saved, additional time Site leads and the Respiratory Lead spends “chasing” results and estimating gaps in the data is difficult to quantify. 

There will also be direct benefits to patient care. The current service has been in existence without significant re-design or refocus due to the organic nature of its development. The ability to determine the areas that most often require the On-Call service will potentially allow for targeted patient selection, resulting in scheduled visits that can occur prior to the patient deteriorating. It will also give a more accurate view of staff coverage of the On-Call service, to ensure for sufficient staffing levels going forward in a time of a global respiratory pandemic. 
Indirect
Indirect benefits are difficult to anticipate. It would be reasonable to suggest that this regular use of the MS Form within the Physiotherapy department will improve digital engagement and confidence in those who currently avoid it. It will also give the data that allows the Site Leads and Respiratory Leads to develop business cases. 

More accurate reporting of inappropriate referrals could have a benefit to the Nursing and Medical staff in certain areas or teams, and a targeted training programme, or addition of an educational element to their existing programme, could be provided to help with their decision making. This could help in ensuring that they fully understand the indications and contraindications for the On-Call service. This may involve attending specific wards at hand-over times, or accessing the training schedule of the Medical staff when they are rotating into certain areas. A final, but negligible direct benefit will be the cost of the paper that is currently used to record the feedback.

Possible Future Opportunities
One of the main opportunities that has become obvious is that, with sufficient clinical governance structures and agreement from the Head of Physiotherapy, and liaison with the Finance departments, the MS Form could become the method that payments are submitted. This would remove the need for a second form to be filled and would have an additional cost saving, in terms of time spent filling in the form, and the Site Lead then transferring it to the payment Excel sheet.
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Plan - Discussion with Respiratory Lead, define essential content for reporting to Head of Physiotheapy


Do - Create MS Form to meet essential criteria


Study - Review MS Form with Respiratory Lead to ensure that essential criteria integrated


Act - Redesign if required, pass completed MS Form into PDSA cycle 2










Plan - Discussion with Site Lead Physiotherapists for each site (4), define essential content for management of On-Call Service


Do - Create MS Form to meet essential criteria while maintaing content from PDSA cycle 1


Study - Review MS Form with Site Lead Physiotherapists to ensure that essential criteria integrated into form successfully


Act - Redesign if required, while maintaining essential criteria, pass completed form into PDSA cycle 3










Plan - Circulate MS Form in current state to the On-Call Physiotherapy team asking for feedback and comments


Do - Collate feedback and comments from each site into both site-based and Health Board lists.


Study - Align comments and feedback into headline themes by site and as a Health Board


Act - Redesign MS Form if required dependent on feedback and comments, while ensuring the integrity of the essential criteria. Pass forward to PDSA cycle 4










Plan - Re-circulate MS Form within On-Call service. 


Do - Site Leads to encourage and ensure compliance. 


Study - At the end of the 4 week pilot, data to be collected  in terms of completion rates, detail of recording, comments and feedback


Act -  Information to be collated into headline themes by site and Health board, completion rates, etc, and a report to be generated and passed forward to PDSA cycle 5










Plan - Discussion with Site Leads and Respiratory Lead. Review report findings vs. essential criteria required.


Do - Complete redesign of form to meet essential criteria, but also to aim to resolve any outstanding feedback or comments


Study - Return to Site Leads and Respiratory Lead to present "final" draft of MS Form. Ask for "final" comments / redesign prior to "go live". Redesign if required


Act - Circulate "final" draft of MS Form. Plan for six month review and opportunity for feedback and comments at that point.











Number of articles identified through database searches (n=737)

Number of articles identified through other sources (n=12)


Records after duplicates removed (n=722)


Records screened (n=722)


Full-text articles assessed for elegibility (n=87)


Studies included (n=34)


Records excluded (n=635)


Full-text articles excluded, with reasons (n=53)


Records sought for retrieval (n=93)


Records not retrieved (n=6)
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