	
	
	



Application Functionality Report 

Electronic Patient Record Systems in Sexual Health Services



Introduction

The sexual health services at both Cardiff & Vale NHS University Health Board and Aneurin Bevan NHS University Health Board use paperless electronic record systems to document patient care and are separate stand-alone systems that are not connected to other elements of the hospital outpatient system. This reflects an intentional separation due to the interpretation of legislation designed to maintain confidentiality of people attending sexual health services who do not wish to share knowledge of their consultation with other areas of primary and secondary care (Brook G, 2020). This report considers the functionality of these systems through the lens of the FITT framework (Ammenwerth E, 2006).

In Cardiff & Vale, the service has used Millcare Systems (Millcare Systems, 2022) as the sole provider of electronic patient records since 2017 when it replaced paper notes across all clinical sites. Although clinicians and this report focus on electronic patient records, the whole package has been in operation prior to the roll out of EPR providing appointment diaries, recording of clinical episodes, SMS texting services, electronic prescriptions, and computerized physician order entry (CPOE) along with generating data for statutory reports on activity and coding data to Public Health Wales and other bodies. Aneurin Bevan uses the Lilie system (Idox, 2022) which provides the same range of services. The choice of system is decided by the individual health boards with no current provision of pan-Wales nor regional service provision.

The author is a senior clinician working in the Cardiff & Vale service with managerial responsibility for clinical informatics within the department.

Methods

In this section, the basis and outline of the FITT framework is considered, and then the detail of the methodology is explained.

Conceptual basis for FITT

Models depicting the implementation of technology have developed iteratively as our understanding of the complexities of how systems and humans interact and have become more sophisticated in recent times. The Technology Adoption Model (Davis, 1989) is an adaption of the Theory of Reasoned Action (TRA) which was popular as a way of explaining behaviour change in humans, usually in relation to health affecting behaviours. 
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The Technology Adoption Model (Davis, 1989)

It was an early paradigm in information technology which focussed on an individual or user perspective the qualities that would lead to engagement with a new system, factoring in the perceived ease of use along with usefulness and attitudes as determinants in whether a system would be used. With contemporaneous eyes, the absence of external determinants such as culture or setting seems an obvious flaw, although it worth considering at this stage that this would be used to explain system usage and uptake, predating our current mandating of information technology systems in healthcare; it appears to be a free choice, perhaps reflecting the relative simplicity of the technology available at the time.

The Task-Technology-Fit (TTF) model (Goodhue DL, 1995) develops this concept further by including focus on the technology characteristics, but also relating them to the complexity of the clinical task required. This may be reflective of an understanding that clinical tasks as opposed to transactional tasks (for example in online banking services) are inherently more complicated and their processes are much more difficult to translate into simple process mapping that would enable smooth functioning of information technology systems.


[image: Task-Technology-Fit (TTF) Model (Goodhue & Thompson, 1995) | Download  Scientific Diagram]

The Task-Technology Fit model (TTF) (Goodhue DL, 1995)

The criticism of the TTF model is that although it considers technology-task and individual-technology fits it does not consider the interaction of user and task which some argue is an important success factor for implementation of information technology projects (Tsiknakis M, 2009).

FITT framework

It had been estimated that up to 70% of all software projects fail (Beynon-Davies P, 1999) which leads to not only substantial wasted resources in health, but also to the erosion of confidence in information technology by service users and healthcare managers. The “Fit between Individuals, Task & Technology” framework (FITT) was first published in 2006 and focuses on the concept that IT adoption and diffusion in a clinical environment is dependent on the fit between individual or user attributes (e.g. IT literacy and motivation), technological attributes (e.g. performance and useability) but also the attributes of clinical processes and tasks (in particular task complexity) (Ammenwerth E, 2006). 
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FITT framework demonstrating that IT adoption is dependent on the quality of fit
Between individual, task and technology (Ammenwerth E, 2006)

The implication of the FITT framework is that insufficient fit between any of these attributes can explain problems and challenges that are encountered in implementing clinical IT services. Conversely, where good fit can be achieved, or improved due to focus on the areas and their interrelationship by management teams, implementation and adoption of information technology projects can be successful. 

Methodology

In this report there are three sources of data collected which form the basis of the analysis of functionality for this essay. These were Service Usability Scale results for both Cardiff & Vale and Aneurin Bevan sexual health services and an unpublished documentation audit completed in Cardiff & Vale. 

SUS Questionnaire Data

The first source of data obtained for the analysis is a modified version of the System Usability Scale (Brooke, 1996) which obtains a snapshot of quantitative data relating to the usability of a software product. The questionnaire is a Likert scale with ten questions that participants rank from 1 to 5 based on the concordance they have the statements they read. The statements are alternately positive and negative and when weighted and summed give a figure out of 100 which was originally planned to be used to compare between different software providers or products in the two clinical services. 
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A comparison of the adjective ratings, acceptability scores and school grading scales, in relation to the average SUS Score adapted from (Bangor A, 2009)

In one study the SUS has been used to analyse multiple electronic health record systems in emergency departments to provide comparative analysis (Bloom BMB, 2021). This study suggests that all median usability scores fell below the “industry standard” of accepted usability, although does not take into account any other differences between departments and their own particular needs, in contrast to the FIT framework. As such, although this analysis uses SUS because it is a simple and quick tool to obtain quantitative information, the intention is to triangulate the findings with free text comments and other data sources to make inferences about the overall fit of the software.

The modified SUS was converted into a Microsoft Form and distributed to all staff members (medical, nursing, administrative) in sexual health services in both health boards. Participants were given a choice to participate or not and data collected was anonymous except for the choice of health board. This was deliberate as this functionality report describes service evaluation rather than primary research. The aim is to assess functionality of the current system rather than providing the aspiration for what could become a new standard of case management system, and therefore primary research. 

No job title nor demographics were collected in the dataset as all users were treated as one, rather than subdividing into medical, nursing and administration. This was employed to simplify the analysis and protect direct identification of participants where numbers in a particular job role or particular demographic were small (for example, male medical consultants).

After the ten questions measured on the Likert Scale, a final free text question was asked to see if the respondent has any final thoughts on how they found the electronic patient records systems in their clinic and how they would improve the software given the opportunity.


Local Documentation Audit 

[bookmark: _GoBack]The third source of data used in the analysis relates to an unpublished documentation audit conducted by the clinical director in Cardiff & Vale with support from the senior team in December 2021. This was originally to be completed twelve months after the go-live of electronic paper records but was postponed due to audit lead parental leave and then the COVID-19 pandemic. The audit was proposed due to concerns that the quality of clinical history taking and documentation from the senior clinical team had declined as users changed from paper based proformas designed by the department and migrated to using the commercially provided clinical proformas. These proformas had been designed by and were in use by Newcastle sexual health services who were the original adopters of the Millcare system. Millcare had declined to allow Cardiff & Vale to design their own clinical proformas in their new system due to a concern that designing a bespoke EPR software package was outside of the negotiated commercial arrangement between hospital and provider. It is worth noting at this stage that there is no equivalent audit prior to electronic patient records and so comparison may be difficult. However, in this FITT analysis, this is used to evidence fit between task and technology.

Other options for data collection

Both sexual health services deemed the EPR systems as mandatory systems with no option to continue using paper documentation and so in theory there would be little value in measuring adoption of the technology as part of the evaluation. However, in considering the individual user of the software in the user-technology fit, there may be evidence revealing whether the software is used as intended. For example, in some cases users may complete their clinical tasks on paper and then add to the electronic notes at the end of their clinical session as happened in primary care services in Crete (Tsiknakis M, 2009). This may become apparent in the free text question at the end of the user survey.


Results

The data presented includes the questionnaire responses from the two centres along with a thematic analysis of the free comments. In addition, the findings of the documentation audit are summarised in this section. 

Questionnaire responses

24 staff members from Cardiff & Vale (C&V) sexual health services and 13 from Aneurin Bevan (AB) responded to the offer to complete the Service Usability Score questionnaire. 

The median scores for each statement were as follows with 1 signifying strongly disagree and 5 strongly agree.

	
	
	Median answer C&V
	Median answer AB

	1
	I like to use the electronic patient records system in my day to day work
	4
	5

	2
	I find this system more complex than it needs to be

	4
	3

	3
	I think this system is easy to use

	2
	3

	4
	I need more help to be able to use this system properly

	4
	2

	5
	I find the various components in this system to be well integrated

	2
	3

	6
	I find there is a lot of inconsistency in the way the system works

	4
	3

	7
	I imagine that new staff would learn how to use this system quickly

	1
	3

	8
	I find this system very awkward to use

	4
	3

	9
	I feel very confident using the system

	3
	4

	10
	I needed to learn a lot of things before I could start using this system
	4
	3



It is also possible to generate a overall summary figure out of 100 which reflects the overall spread of answers to the questions in each of the cohorts. To do this, the author weighed each of the answers by multiplying the Likert reading to amplify the most desired answer proportionally and summing the responses to produce a reading where 100 would be the maximum. The results of this are that the C&V answers gave an overall system usability score of 46 and the AB answers a score of 64. The discussion and caveats relating to an overall score are considered further in the discussion.


Thematic analysis of free comments

The free comments in the final section are reported together and there were common themes between both sets of participants. 22 participants left free text comments, of which 21 were negative and 1 was positive “does what it says on the tin”. 

Simple thematic analysis was performed on the free text comments and the following significant themes emerged:

· Unhappiness with using multiple proformas to record clinical information on one patient in one clinical episode (n=5)
· System described as unfriendly or unintuitive (n=5)
· Poor flow of information compared to more established systems currently using in GP services (n=4)
· Problems with information display, layout of text or font size (n=3)
· Request for better onsite technical support (n=2)




Documentation audit 

The documentation audit is unpublished although the significant findings were revealed to the author as email communication from the clinical director who released a summary to the senior team (R Drayton, personal communication by email 25th February 2022). 67 patient attendances were reviewed during a two week period in October 2021. 7 clinicians collected data using a proforma designed by the audit lead for the department. The aim for each of the reported findings would be for 100% completion.

The significant positive findings of the documentation audit are as follows:

· 79% of patients had an adequate patient presentation documented
· 84% of those receiving clinical examination had this adequately documented
· 94% had a plan adequately documented
· 85% had their presenting issue resolved
· 78% and 88% had service and diagnosis clinical codes entered correctly.
 
The significant findings of concern were as follows:

· 56% of patients with triage consultations and 35% of patients on who has urgent consultations had no sexual history documented
· 70% of women with triage consultations and 22% of women who had urgent consultations had no contraception history documented
· 62% of all patients had no documented Intimate Partner Violence risk assessment
· 77% of those examined had no documentation of offer of a chaperone

The urgent remedial action proposed by the department will focus on clinicians improving clinical care to a higher standard which will lead to changes in clinical training, supervision  and would have to be seen through the lens of disruption resulting from the recent COVID-19 pandemic. 

There is also a departmental view shared that some of the deterioration has been due to the technology not adequately fitting with the tasks required. Two significant themes of the personal comments given to the report author; that the non-completion of fields in the software is less immediately visible than non-completion of a paper proforma in the paper record and that multiple proformas used in one electronic patient record means that clinical data is either duplicated or omitted. These findings are included as they corroborate and triangulate some of the information given in SUS survey (Brooke, 1996). 


Discussion

The data presented suggests areas of improvement and this report aims to triangulate the rich variety of information by presenting through the lens of FITT, initially considering the interaction between pairs of components and then through the individual components of the framework.  

Individuals and technology

The SUS scores in C&V suggest that staff needed more training and help with the software and this is triangulated in the documentation audit where staff are not correctly documenting their clinical findings nor chaperone procedures. This reflects poor fit between individuals and technology and may be explained by historical high staff turnover and successive redeployments of staff to medical wards during the COVID-19 pandemic. 

It may also reflect lower IT literacy and poor training opportunities as there is evidence of good documentation practice suggesting an uneven competency level between individual staff members. Further work is required to investigate if this is groups or demographics of staff (for example doctors vs nurses or younger vs older staff members) and further training should be provided by the department.  


Individuals and task

Doctors and nurses work in predominately in outpatient clinics in the sexual health service. Their primary task is reviewing patients and documenting their findings, which have recently included telephone and video consultations, often in a triage setting rather than face to face.

Clinical autonomy in doctors and nurses was high in paper notes where unstructured consultations led by clinical preference can be documented easily but has inevitably been eroded when moving to proforma based documentation systems. The discrepancies can be reduced however by co-designing proformas and iterative change of proformas that reflect the needs of the user. This has not happened as the proformas have been designed elsewhere and brought in with the software with no ability of the clinic to adapt them for their use. This leads to poor fit between individuals and task.

Task and technology

Concerns were raised about the technological capabilities of the software, particularly in the C&V staff and it was observed that around the time of data collection there was a particular problem with slow running of desktop machines, related to a recent Windows 10 upgrade. Although, both EPR systems advertise mobile device compatibility (Idox, 2022) (Millcare Systems, 2022) neither service had this functionality enabled and in current use. The facility to book in patients through self check in machines was not in operational and deemed not to be of use since service changes during the COVID-19 pandemic. Some staff reported individually to the author that they used the system by completing paper proformas first and then adding in data to the EPR system after the patient had left, demonstrating a work around to the system due to perception that the technology could not allow the task to be completed in a timely manner when the patient was present. This suggests a poor fit between task and technology.

Coding of service and diagnosis has been used in sexual health services to demonstrate activity and determine community prevalence of sexually transmitted infections (Public Health Wales , 2019). It is also noted that service and diagnosis coding was not universally completed and there had been an expectation in delivery of EPR that coding would be either mandated or coded automatically as the software detects what services and diagnoses are being provided and can code this automatically rather than relying on manual data entry. This also suggests poor fit between task and technology. 

Some findings such as both the Likert scales and free text in the SUS suggest that the proformas used in the service do not fit with the clinical pathways currently in operation in the service. Deficiencies in the documentation audit also suggest that clinical data is missing, or perhaps not inputted in the right proforma at the time anticipated by the proforma designers. Millcare has a functionality to allow the clinical service to design their own proformas, but this has not been utilised to date. This also demonstrates poor fit between task and technology.

External factors affecting fit

There is evidence in published literature that implementation of electronic patient records can be hampered by external events such as the example in Crete in the paediatrics ward where the understaffing of nurses led to a boycott of the new system outwith the control of the project managers (Tsiknakis M, 2009). In this setting, external factors have also played a role in the analysis.

The role of the COVID-19 pandemic may have distracted both clinical and management staff in their ongoing maintenance of the EPR system due to other competing priorities. Redeployment and staff turnover may also mean that new staff members (or returning staff) would not have had the access to training that would have been routine prior to the pandemic. In addition, as mentioned earlier the introduction of triage first models of care to avoid face to face clinical consultations may have put pressure on the software and encouraged work arounds by staff at the time rather than proforma redesign and evaluation. 

Two systems, two scores?

The production of an absolute score initially appeared to be the desired outcome of the analysis although there are caveats to discuss when considering the utility of this score in isolation to the other evidence. Most notably, although it is tempting to compare the two systems with the numbers, this is a comparison of two systems, in two different clinical environments with their own unique cultures and working patterns. From the literature, similar discrepancies can occur when the same system is used in two different clinical areas in the same organisation and reflects the complexity of the FITT analysis rather than the positive or negative qualities of the clinical software itself.  

However, the figure for C&V does seem lower than would appear to be expected and given that other data triangulates the negativity in the current software (such as poor task-technology fit in the documentation review), significant improvements should be considered to improve the functionality and fit of the software in the department.

Service improvement by affecting individual components of FITT

The analysis suggests some specific areas where improvement could benefit the fit of the software in the clinics, and these are considered using the headings of the three domains. The technology should be regularly updated to reflect the changing demands of the clinical service. The current use of fixed proformas reflects clinical pathways that were in place prior to the widespread adoption of triage first models that emerged during COVID-19 (and in some areas prior to this). The evidence that proformas have not had any changes for over two years is evident that the technology does not meet the demands of the clinical task. The service should consider either resourcing this in house or funding another supplier to complete this work. Redesign of proformas, with user involvement may avoid the duplication or omission of clinical data referred to in the documentation review.

There was evidence presented where the advertised capabilities of the software had not been implemented into practice, for example in the ability of the software to automatically generate service and diagnosis codes, and the use on mobile devices. The use of mobile devices may not reflect the flow of work in the clinical service given changes after the COVID-19 pandemic, although this may change as the service expands into the community sites where the hardware infrastructure may be different to the central clinic, or leased from another provider. The automatic generation of service and diagnosis codes could be investigated as this was raised as an area of concern in the audit and accurate completion of statutory reports may further benefit the service by demonstrating the clinical activity taking place.

The management team could also consider the further upgrade of hardware to reflect the increased demands on the system. With paper notes, hardware upgrades were seem as an optional extra, although with full electronic record systems they are now essential with business critical functions lost when hardware failures occur. Reflecting on some of the concerns raised in the free text questionnaires, a clear structure of how to obtain help and support should be available to all staff and procedures followed to ensure that staff do not feel that they require support but do not know where to access this.

There are deficiencies in the individual or user competencies relating to their use of IT, reflecting the upheaval during COVID-19 where new starters would have little chance of full induction and staff were redeployed to acute medical wards away from their usual place of work and so lost access to training (either new or top up) in the sexual health clinics. Some areas of clinical work were completely lost during the pandemic (for example routine vaccinations) as resources were spent on higher priority areas such as safeguarding vulnerable patients. The management team should consider a period of top up training to ensure that all pathways are followed and staff are aware of their responsibilities in the clinical system.

Support for the task component may reflect a transition from full clinical autonomy in paper notes to the arguably necessary “proformarisation” of the service in an electronic patient record and the clinical tasks could evolve to complement this change in practice. Rather than an electronic record system primarily having the function of digitalising patient records, there is an opportunity for inefficiencies in the traditional clinical processes to be critically examined and adapted to better attend to patients with the secondary outcome that the fit with the system could be improved. This is perhaps not what was intended when the decision was made to go into electronic patient records but should be considered by the management team. 


Limitations of FITT

It is noted that the one voice missing in the framework as interpreted by the author is that of the patient. Health informaticians often focus on healthcare professionals as service users rather than patients and in recent years, the expectations of patients have increased, particularly in health technology (Doupi, 2016). Although the direct evaluation of healthcare technology by patients can be a challenge, the development of patient related health outcomes could inform researchers both the quality of services that have utilised health technology, but also what questions to ask at the outset 


Plurality of the user

When using the FITT framework, it also may be of interest to consider the plurality of term user or individual. In this case, the examples of user that have had focus are that of doctor and nurse as in many published examples. However, other groups could be termed users in addition such as administrative staff, management and commissioners or funders of services. The focus on clinical paradigms may obscure the other desired outcomes of the software implementation which could include demonstrating value of scant financial resources and improving the quality of exporting statutory datasets. High quality datasets in sexual health for example in timely reporting of new HIV diagnoses could help shape governmental policy that would determine progress towards the goal of eradicating new HIV diagnoses by 2030 (UNAIDS, 2022).

Consideration of bias

Bias can be defined as the conscious or unconscious influencing of a study (MRC/CSO Social and Public Health Sciences Unit, 2022) and there are examples of this in the data collection which are worthy of consideration. There will be elements of recall bias in questionnaires as participants may document more extreme negative (or positive) experiences more vividly whilst not recalling the many times the software has worked without incident. Although the questionnaire was offered to all, there will be an element of selection bias, whether those who have more IT literacy will be more likely to respond as opposed to those less confident with completing online surveys. In this case, no paper surveys were offered as an alternative and no demographic data was collected to assess for trends. 

The author works in the department and has training in both clinical medicine and informatics with a managerial role in informatics and so confirmation bias is possible, as the investigator may have unconsciously asked the questions that would give the answers that they had expected. However, using published methodology and previously used survey materials may have mitigated against this although leaves the author vulnerable to publication bias. Publication bias is usually considered when studies with negative findings are less likely to reach publication, although in the context of EPR and FITT analyses where examples of poor fit are in abundance, it may be that studies with less dramatic outcomes (for example where the fit was neither negative nor positive) may be less well documented.

Another aspect on publication bias is that a FITT analysis had never been performed in the service when paper notes were used prior to the implementation of the electronic patient record systems. Despite wistful longing of a panacea prior to EPR implementation, it is tempting to forget the drivers for change that led to electronic patient records such as lost paper records or illegible handwriting.

Seamless Care

Providing seamless care in a Welsh context refers to all components of health and social care combining collective skills and importantly resource to enable care to be provided closer to home for individuals and their families (Welsh Government, 2019). There is an expectation in “A Healthier Wales” that digital technology will be an enabler to bring this aim to fruition.

Paradoxically although case management systems in the sexual health service analysed stand alone from whole hospital networks, the sharing of pathology services (requesting tests, reporting and actioning test results) within the system could be argued to provide more seamless care (from start to finish of a patient’s journey) than other examples of sexual health care where services are provided through a patchwork of community pharmacies, online STI testing services and general practitioners where there is little or no information sharing between components. There are examples in the literature where multiple components of a service do not have to result in what would appear to the user to be fragmented clinical services where there are clear pathways of asynchronous and synchronous messaging between those components (Tsiknakis M, 2009).

The future challenge may be that information sharing between sexual health services and the rest of healthcare has culturally shifted from being tolerated then desirable and increasingly essential, for example in the sharing of medical records in people at risk of sexual exploitation (Cybulska, 2012). There is nascent work in Cardiff & Vale sexual health services to work with the local authority in developing a framework of sharing sexual health data for looked after children (M Cahalane, personal communication by email 24th December 2021) which may achieve the goal of seamless care, although the organisational concerns about information governance are yet to be completely addressed.
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