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Abstract

Background

Effective surgical pre-assessment will depend upon thea@@n of relevant medical information,
good data management and communication between the meailteespreoperative
multi-disciplinary team. NHS Greater Glasgow and Clydeihgdemented an electronic
preoperative integrated care pathway (eForm) allowinh@dbitals to access a comprehensive
patient medical history via a clinical portal on the hedithard intranet.

Methods

We conducted six face-to-face semi-structured interviemd participated in one focus group and
two workshops with key stakeholders involved in the Plan@ade Improvement (PCIP) and
Electronic Patient Record programmes. We used qualitai®nods and Normalisation Process
Theory in order to identify the key factors which led to thesessful deployment of the preoperat
eForm in the health-board.

Results

In January 2013, more than 90,000 patient preoperativssssats had been completed via the
electronic portal. Two complementary strategic effortsenastrumental in the successful
deployment of the preoperative eForm. At the local heatthrd) level: the PCIP led to the

At the national level: the eHealth programme selected ptatéinology as an iterative strategic
technology solution towards a virtual electronic patiegdard. Our study has highlighted clear
synergies between these two standardisation efforts.

Conclusion

The adoption of the eForm into routine preoperative workficas can be attributed t@) a policy
context — including performance targets — promoting théoradlisation of surgical pre-assessmen
pathways, (ii) financial and organisational resources tpsort service redesign and the use of

rationalisation of surgical pre-assessment clinics apdgstandardisation of preoperative processes.

[




information technology for operationalising the standaedion of preoperative processes, (i) a
sustained engagement with stakeholders throughout ttegiite phases of the preoperative clinics
redesign, guidelines standardisation and the eForm dewednt, (iv) the use of a pragmatic and
domain-agnostic technology solution and finally: (v) a arsial and contextualised
implementation.

Keywords

(Mesh) Medical informatics applications, Information systermegrated advanced information man-
agement systems

Background

Admitting patients the night prior to surgery was until nethg the traditional standard pathway for
surgical hospital admission in NHSScotland. However, thdine identification of patients unfit for
surgery on admission often led to late operating theatreatktions, a waste of clinical resources and
multiple hospital admissions. In response to the identifioeof these sub-optimal practices, combined
with national requirements to increase the ratio of dayasgery, alternative admission routes were
developed and led to the development of dedicated surgieshgsessment clinics [1]. However, the
fragmentation of preoperative assessment (POA) servitgsdack of standard processes for assess-
ment and documentation introduced further issues, inetud lack of a coherent assessment framewaork
across services, unjustified variations in clinical pi@di a range of obstacles to seamless information
sharing among the multi-disciplinary team (MDT) and a lac¢lservice performance evaluation and
auditing.

With an estimated patient population of 1,210,254 in 2004 NHS Greater Glasgow and Clyde (GGC)
health-board is by far the largest health-board in Scotiartione of the largest in the U.K. [2] Between
2007 and 2009, NHS GGC undertook to streamline, standaagidentegrate preoperative assessment
processes as part of the Planned Care Improvement Progréa@iie) [3,4]. The development of stan-
dard preoperative processes across the health-board teasktrumental in allowing the implementa-
tion of an electronic Integrated Care Pathway (ICP/eFoosupport documentation and information-
sharing tasks across the MDT. All the NHS GGC hospitals canamress the preoperative eForm via a
clinical portal on the health-board intranet.

This study describes the policy context leading to the dgrakent of standard POA processes in NHS
GGC and the eHealth infrastructure within which the eledtrd®OA ICP was integrated. We then used
qualitative methods to analyse the perspectives of keybtdélers involved in the rationalisation of sur-
gical pre-assessment clinics (PACs) in NHS GGC and the IGRdedevelopment and implementation.
Using Normalisation Process Theory — an explanatory fraonlethat specifies important mechanisms
and implementation processes within complex intervestionthe health services [5] — our analysis
focuses on identifying the complex sociotechnical factbhed have influenced the successful adoption
of the electronic preoperative ICP across NHS GGC in ordénftom future implementations in this
sphere.



Methods
Data collection

A RATS (Relevance - Appropriateness - Transparency - Sasgjrcheck-list describing our qualitative
research methods in detail is provided as an Additional f{leNINEX I). Ethical approval for this study
was obtained in February 2011 from the University of Glas@mllege of Medicine ethics committee.
The results presented in this study relate specifically eéadita collected as part of the review of PACs
in NHS GGC. As part of a study of information management pgees in the patient surgical pathway
across NHSScotland, we visited preoperative clinics id4lterritorial health-boards of Scotland, and
conducted semi-structured interviews with primary camcptioners between February 2011 and Jan-
uary 2013. In the course of the national study, we intervie@® general practitioners and carried out
45 interviews with members of the preoperative multidibogry team and 4 members of the eHealth
programme and NHS IT team [1,6-8].

e Study sample Between May 2011 and February 2012, we conducted 6 fat@ctg-in-depth, semi-
structured interviews and one focus group with stakehsl@®mlved in the preoperative ICP develop-
ment in NHS GGC. Contacts were made with NHS GGC via email deoto identify key individ-
uals behind the development and implementation of therelgict preoperative clinical portal. Three
main stakeholders were identified and contacted by emailpMgded background information on the
purpose of this study [7] and suggested arranging a datenfamtarview. All the three stakeholders
approached agreed to take part in an interview. These were:

- eForm 1: amember of the NHS GGC electronic patient record progranitR&{| eForm team involved
in the development of design requirements and technicaifsgsions for the preoperative ICP,

- Anaesthetist 1:a consultant anaesthetist involved in the consensus @edash led to development
of the structured clinical content of the preoperative liGEluding the selection of guidelines underpin-
ning the context-dependant, adaptive behaviour of thereFor

- POA nurse 1: a senior nurse involved in the PCIP review of the NHS GGC PAtddhe dissemination

of information relating to the programme implementatioroas the health-board. In addition, the nurse
was involved in the eForm user-testing, reporting userireqments and change requests to the eForm
development team.

In addition, to these 3 interviews, we also conducted in kafyr 2012 a case-study at one preoperative
clinic in an NHS GGC Acute Care Hospital (ACH). On that ocoasiwe interviewed the service lead
nurse and 3 nurses who worked in the clinic. The nurses wettthneousers of the preoperative eForm
during patient assessment.

All the participants provided explicit, signed informednsent to participate in the study at the time
of the interview and agreed to have the interviews audioydEr and transcribed. Interviews duration
ranged from over 20 minutes to over an hour and 20 minutes, avinean duration of approximately
43.5 minutes per interview. The interviews were semi-stmazl and open-ended in order to allow
the interviewer or interviewee to elaborate on unantie@gdaand potentially valuable information with
additional questions, and probe for further explanatidn [9

In addition to the above interviews, a focus group organisethe NHS GGC POA team and members
of the EPR eForm programme took place in August 2011 in onbeNHS GGC ACHs. The aim of
this meeting was to present the implementation of the eeitiportal and POA eForm to a nursing, IT
and clinical management delegation from NHS Tayside. Aaes$eer (M-M.B) was invited to attend
the meeting. The other participants in this meetings iretua members of the NHS GGC EPR eForm



project and — from NHS Tayside — a nursing manager, 2 POA auard a member of the ACH IT
department. The meeting duration was just slightly undeo®$1and was digitally audio-recorded by
the researcher with the explicit consent of all particigant

¢ Finally, one researcher (M-M.B.) was invited to attend ifos organised by the NHS GGC EPR
programme. These workshops lasted for a full-day and aimpdbivide a platform to share experiences
on a range of eHealth implementations across NHSScotlanticipants were members of the eHealth
programme and NHS staff from various health-boards. This araopportunity for the researcher to
take notes and discuss the stages of implementation ofitheatlportal in NHS GGC and other health-

boards with a range of active stakeholders.

Data analysis

Over 7 hours and 15 minutes of audio recording were trarsgtrilerbatim and qualitatively analysed [9].
We used process-mapping techniques to model POA proces$dS GGC [10-12]. We then used
Normalisation Process Theory (NPT) as a conceptual frameteinterpret the factors which were
identified as facilitating or hindering the work of the menmsef the MDT. NPT is concerned with the
social organisation of the work (implementation) of makprgctices routine elements of everyday life
(embedding) and of sustaining embedded practices in theialscontexts (integration) and was devel-
oped particularly in response to the evidence, which sugddhat electronic health implementation,
embedding and integration are difficult to achieve in pracfiL3-15].

The interview transcripts were analysed and coded by orareser (M-MB). The two co-investigators
(MML & FSM) then discussed the coding framework used on thagcripts in “coding clinics" to ensure
a consistent approach to coding and the validity and robgstof the proposed coding framework.

This thematic framework was designed on the four key gemeramechanisms of NPT: coherence;
cognitive participation; collective action and reflexivemitoring [13,14].

e Coherence: refers to the work of making a complex intervention hold tbge and cohere to its
context, how people “make sense" or not of the new ways of ingrk

e Cognitive participation: is the work of engaging and legitimising a complex interi@mtexploring
whether participants buy into and/or sustain the inteigent

e Collective action: examines how innovations help or hinder professionals mflopming various
aspects of their work, issues of resource allocation, stfuature and policy, how workload and training
needs are affected and how the new practices affect conéideribe safety or security of new ways of
working.

¢ Reflexive monitoring: is the work of understanding and evaluating a complex ietetien in practice,
and how individuals or groups come to decide whether the nayswf working are worth sustaining.

Results

We present our results along the 2 main themes which havegethénom the qualitative data analysis:
the development of standard preoperative processes inlt&GGC health-board and the subsequent
implementation of the electronic integrated care pathwagtirgical pre-assessment. We then illustrate
our findings in context through a case-study conducted @At of one of the NHS GGC ACHs. For
purposes of readability, we have included essential exe@rfpinterviews to support our data analysis
within the main article and refer to relevant sections ofAldelitional file 2 for additional quotes where



appropriate.

Standardisation of pre-operative processes across NHS grer Glasgow and Clyde
Aims of pre-operative assessment

POA for elective surgery is essentially a clinical triageqass, aiming to identify potential risks of peri-
operative complications. There is overall a lack of evidehase underpinning the key steps needed for
the provision of effective pre-assessment services [16A®important element of our study therefore
was to elucidate health professionat&liefsaround the aims of pre-operative assessment (see Addi-
tional file 2: Appendix-1 for interviewees' quotes on thepimions regarding the aims of POA). In
particular, how members of the MDT felt that an optimum PAGwEH be organised and operationalised
in practice. Key tasks identified includeollecting a complete patient medical history and perfargni
relevant screening tests for appropriate patient risk assgent, coordinating the patient pre-admission
plan, including collating the results of screening invgations and sharing information accordingly
with relevant members of the MDT, coordinating further nefls as necessary, informing the patient of
the risk associated with surgery and obtaining informedsemm, optimising patient’s fitness for surgery
and making optimum use of clinical resources

During POA, the nurses not only play an important role inatollg information from patients and
various other sources, but also in coordinating screemvestigations, anaesthetic reviews for complex
patients, the planned admission routes and liaising witleroservices for the patient pre-admission
management. It is therefore essential that they have effimieans to coordinate these tasks as well as
being able to share relevant information with a wide rangetbér health professionals, such as other
members of the MDT, other departments within the hospitaven other services within the NHS, such
as the primary / community care teams [1].

e POA Nurse 3" We basically take their basic information, their past meali history,
anything that’s current and pertinent to their admissioralty. And we collate all that
and if we need to let the anaesthetist... the consultant km@ado that [...] so it sorts
of encompass all specialities at one time or another. And smd then, like | say: take
all that information and decide whether the patients are afegent risk for surgery and
that we wouldn't need a referral to anybody else, we just pant through as suitable. If
they’re questionable, we would contact the appropriatespar— be that the anaesthetist or
the surgeon or both — and find out from them whether they leethey patient’s suitable and
for what admission they’re suitable."

The planned care improvement programme review of pre-assement clinics

In 2006, the Planned Care Improvement Programme aimed teimhe flow of patients along their
healthcare pathways through sustainable clinical sysierpsovement [3]. PCIP required all health-
boards to develop 3 year implementation plans, focusing keys high-impact change prioritiegi)
improve referral and diagnostic pathways, (ii) treat daygary as the norm, (iii) actively manage
admissions to hospital, (iv) actively manage dischargelandth of stay and (v) actively manage follow
up. The third PCIP priority (i.e. active admission managemesais a key driver for the development and
streamlining of PACs across NHSScotland. NHS Borders, Diesi& Galloway, Orkney, Shetland and
Tayside developed new PACs while NHS GGC, Highland, Larmar&sLothian, Tayside and Western
Isles undertook to streamline and standardise pre-aseasgmocedures and services [4].

e Nurse 1: (about the development of integrated PACs in NHS GGIErame out as part



of the Planned Care Improvement Program and Managed Prd@cAdmissions... and

one of the things that we were looking for was to increasesiagery rates and same-day
admission beds... and basically one of the things that thayght could facilitate that was:

if everybody has been pre-oped ’'cause if everybody had beesoped, then they could
come in the morning of their surgery."

Thirty distinct pre-assessment services, in a variety epftals and clinical departments, were identified
across NHS GGC during the course of the PCIP review into gnedpe practices within the health-
board. Not all pre-assessment services were based in tetlidinics and some were providing other
clinical services in addition to surgical pre-assessm@atvices were fragmented, with no standardised
preoperative assessment guidelines and documentatiossettie various services, with each using lo-
cally developed and specialty-specific processes [4]. thitiat, a substantial number of patients were
still not being systematically assessed prior to surgery.

e Nurse 1:“...so then it was looking at: ‘well how many different presoare there to do
the work in?’... and they’ll be using different documerdatiand they all using different
guidelines and this is how this came about. So we think: ‘@mre&@lasgow and Clyde: it's
a generic pre-op on top of Greater Glasgow and Clyde’. Not gmaith and the northof
the city): Clyde as well. They use the same documentation. It meag%dhusing the same
guidelines."

The PCIP/PAC review undertook a broad consultation witkedtalders, senior management, clinical
leads and front-line staff. Anticipated organisationahdfigs of the PAC review includedhe devel-
opment of standardised POA patient pathways and processessathe health-board (see Figure 1),
improved hospital admission and discharge processes,ntipfementation of evidenced-based guide-
lines, a reduction of inpatient admissions and increaseagy-dase surgery rates, a reduction of non-
attendance and surgical cancelations, improved util@atof hospital resources, improved operating
theatre utilisation, a reduction in hospital stay and costiags

Figure 1 NHS greater Glasgow and Clyde, standard preoperatie patient pathway.

The consultation led to the development of: (i) a PAC statédiory across the health-board, (ii) a train-
ing needs analysis documents, (iii) a standardised POAs#dfdiv) standard POA clinical guidelines
and (v) acommunication strategy for explaining the ratiemehind the POA guidelines standardisation
across the health-board.

Pre-operative guidelines consensus building:

The PCIP explicitly excluded allocating resources fromgregramme to ICT implementations, with an

emphasis instead on services redesign and whole systemeshdnnovative electronic health systems
implementation within NHSScotland is the remit of the SebttGovernment Health & Social Care

Department eHealth programme [20]. However, the stanslaidn work undertaken as part of the
PCIP was instrumental in laying the ground for the futureloapent of the preoperative eForm: by

providing an agreed, structured POA documentation, as asel framework for data collection and

decision support functionalities in the form of consenguratocols and guidelines (see Additional file
2: Appendix-2).



Electronic preoperative integrated care pathway implemetation
The eHealth clinical portal programme

Multiple patient medical documents are created at eacle skagughout the patient journey through the
health services: from an initial primary care encountapugh referrals to specialist services, transfer
of care and discharge back to community care [1,6-8]. Thisnofeads to multiple inefficiencies in
information management, including: multiple instanceslata elucidation, data duplication, missing
information as well as multiplying the risks of erroneousadentry and transfer, contributing to patients’
and clinicians’ frustration, increased cost and poteriblerse events and patient harm. Efficiency and
quality improvement in the storage and transfer of patietth dvas identified as a strategic priority by
the eHealth programme, due to structural inefficienciesthadhigh costs associated with existing data
storage and transfer systems.

e eForm 1“The cost of storage, transport, filing, medical recordsrigixcess of 2.5 million
(E) for us alone(NHS GGC) Take that across all the health-boards and it’s a lot of mpone
We adopted a bottom-up approach because we wanted to wonk. frf..] If you want a
job done, you've got to engage everyone that’s required buivg also got to start with:
where’s the bulk of the information coming from? How's ittojef there?"

Even when held in electronic format, patient medical infation typically remained stored in service-
specific electronic repositories — i.e. data ‘silos’ — angl titansfer of patient data across services was
often inefficient and suboptimal. The eHealth programmeedito improve the timely access to elec-
tronic patient records through an efficient and cohererttrric infrastructure across health-boards.
The strategic vision was: (i) to move away from specialptesfic ‘niche systems’, (ii) to promote rapid
and incremental implementations building on previous sssftl deployments rather than attempting
potentially risky and costly whole IT system changes anjigelecting portal server technology as an
iterative strategic technology solution towards a virtlalctronic patient record [21-24].

Portal technology is an internet-based content aggregattution whereby a web interface provides
information and functionalities as a single point of acdegsntegrating heterogeneous systems and
reusing existing functionalities instead of commissignimew, multiple, duplicate information sys-
tems [25]. The electronic portal is deployed upon a stardbesged, layered architecture, and is com-
bined with a scanning and electronic document managem@&ijEystem. Due to the variations in
IT capacity and infrastructure across health-boards,nigementation of clinical portals is phased and
incremental. NHS GGC and NHS Tayside were the first healtrdsoto deploy the technology and
the eHealth Clinical Portal programme aims to ensure tHagrdbealth-boards incrementally reach a
baseline of clinical portal functionalities. The fundirg the development of the clinical portals comes
from the Scottish government eHealth programme and not fooal hospitals. The total cost of portal
technology development across NHSScotland was estima2@ilio to be between £10 to £15 millfon

e Integration within the national eHealth implementations:

By aggregating clinical data held in heterogeneous systerdslatabases (hospital information systems,
national and health-board electronic repositories), tmécal portal allow clinicians to access a wide
range of patient medical information, including: medicistbry, test results, clinical letters, medication
list and other relevant patient information from a singkecédonic window (see Figure 2 and Additional
file 2: Appendix-3). Role-based access control grants iddals various levels of information access
depending on clinical roles, in order to comply with statytdata protection legislation and the NHS
information governance framework.



Figure 2 NHS greater Glasgow and Clyde electronic clinical prtal.

The portal can provide access to both national and regideetrenic data repositories. Nation systems
accessible include the Community Health Index (CHI) Sttne, Picture Archiving and Communica-
tions System (PACS), the electronic pharmacy (ePharmgsi@®m implementations and the Emergency
Care Summary [23] (see Figure 3 and Additional file 2: Appe#i

Figure 3 NHS GGC electronic clinical portal & eHealth systens architecture.

- Community Health Index: The CHI number provides a single, central, national patieentifier
across NHSScotland. CHI identification is instrumentalrialding the aggregation of patient data from
multiple heterogeneous clinical data repositories antegys.

e eForm 1.“[...] So if you launch the portal, you can search for your ftts individually
using a CHI, their name and date of birth or their unit numbarthat hospital because SCI
Store holds that patient’s CHI information and also holdgla¢ case-note numbers against
that patient. So regardless of where you've been... you eanvbiere you get a case-record
number. And portal’'s looking and given the view of: ‘well &isreverything that | know
about that patient’. [...] Portal has the ability to store youser ID and password, so
you're storing that and it's passing through those credalstio the other systems. So it's
cutting down that ‘in and out’ of systems. It's trying to makslick and functional, so
that users are getting the benefit of seeing everything irtieeplace instead of having to
access it all separately and individually.”

- Picture Archiving and Communications System The PACS provides access to the national archive
of electronic images and radiological reports, sharedsaschiHSScotland. The PACS allows radiology
images, such as X-rays and scans, to be stored electrgrécallviewed remotely on digital screens.

- ePharmacy the national programme providing the IT infrastructuriewing the electronic transfer
of prescriptions (ETP) in NHSScotland [26].

- Emergency Care Summary The ECS provides summary information for unscheduled @gmer-
gency) care, including CHI number, basic demographic mation, registered GP as well as allergies
and prescribed medication. This information is updated daily basis, pulled directly from primary
electronic medical records systems [6].

In addition to the above, the electronic portal can also ssagormation from the regional secondary
central electronic data repositories, SCI Store. SCI Swimplemented in every health-board and
provide clinicians with secure access to patient inforargtincluding patient demographics, labora-
tory results and investigation reports, treatment logs afissions, referral, handover, transfer and
discharge documents.

NHSScotland clinical document indexing standard:

Needless to say that the implementation of clinical pogahhology and electronic document man-
agement requires a coherent and consistent indexing sthadass NHSScotland so that clinical docu-
ments can be stored, accessed and retrieved effectivély point of care to support information sharing
and to reduce the risk of documents being lost or misplacedevi national standard was released in
2012 setting an agreed list of clinical document indexesdutling document types, sub-types and the
metadata recommended to be associated with a clinical deruior storage, sorting and retrieval [27].



Development of an electronic preoperative integrated carpathway

The implementation of a preoperative Integrated Care Ratloenstituted the next major step towards

the integration of surgical pre-assessment processessdtm® health-board. The ICP development was
initiated in 2007 by the electronic patient record prograeraend the eForm was rolled out in 2009 on

the NHS GGC intranet (electronic portal).

The iterative stages of design and development included:

- (i) clinical requirement gathering with stakeholders,
- (i) POA ICP design specification & system development
- (iii) iterative user-testing

- (iv) final implementation and roll-out.

e (i) Clinical requirement gathering with stakeholders:

Anaethetist 1 developed in consultation with colleagudso(anaethetists) across the health-board a
structured POA questionnaire. Itis important to highlitjtsit the eForm was from the outset designed as
a dynamic questionnaire and not a static one. The eFormsadajhe-fly to previous clinical data entry,
using underlying multi-level conditional branching, protimg context-specific clinical decision support
functionalities for the nursing staff. This adaptive babav has previously been described elsewhere as
a desirable feature of surgical pre-assessment informagistems due to the complexity of information
elucidation tasks in POA and the importance of conductirtgepecentric screening, risk stratification
and care management [28-35]. Consensus guidelines agreess dhe health-board through the PCIP
programme, and including guidelines developed by the Bbothtercollegiate Guidelines Network
(SIGN) [36] are embedded in the ICP. Importantly — as a resutie eForm not only enabled the
standardisation of POA data collection tasks but g@ismmoted the standardisation of nursing clinical
processes across the participating sites

e Anaesthetist 1[...] we’ve got guidelines for tests which are based upoither co-
morbid diseases, for example, if you know... through thdedinies, they triggered certain
guestions... that will then be an automatic screening itiyasons, which — | mean the
nurse can decide herself — but the form will complete it. Seéhag trigger, if they say
‘yes' to... they say ‘yes’ to something like: ‘I get chestmpaihen | walk up a hill’, then
automatically the interface summary form that | showed yoere will be a tick-box, with
tick ‘yes’ for an ECG. These have all been decided at a timenwie were developing
up the guidelines and so that... that's all standardisetighout Greater Glasgow and
Clyde."

In many cases, nurse assessors will still need to rely upein pinofessional experience and clinical
judgement in order to decide how individual patients neetldonanaged depending on the planned
surgery and their personal circumstances (see Additiolea? fiAppendix-5). Having direct access to
relevant past-medical history information and the abitdyshare information among the members of
the MDT can therefore help improve individual patient casgagement. Yet, the provision of com-
prehensive decision support functionalities remainseruly limited by the complexity of the medical
domain and the lack of robust evidence in the field [35].



o (ii) POA ICP design specification & system developmentThe POA ICP was designed so it could
be easily completed by nurses with minimal need for typinkie €Form is therefore mostly composed
of check-boxes. As we have highlighted previously, motiigpecific decision support functionalities
are embedded within the system, so that if the patient isddarave certain conditions potentially as-
sociated with risks of perioperative complications, thddigonal prompts are automatically triggered.
These functionalities are illustrated in the sample POAreFseen in Figure 4.

Figure 4 Sample of NHS GGC Nursing Preoperative eForm questnnaire, with embedded deci-
sion support functionalities, including: (i) questionnare conditional branching, (ii) clinical guide-
lines and advice for further investigations and (iii) requests for further referrals or medical input].

e Anaesthetist 1[...] we came up with the structured questionnaire, andrtties multiple
level of questions and we then came up with the guidelinebatahey were answered a
particular way, the nurses would know how to do it. A lot ofistraight-forward, a lot of
simple data collection, but there’s quite a few questionthere which are key questions,
which if the patient answers positively to them, then a &igg... follow-up questions, and
then that will then lead to either an automatic referral by thurses... for example: if they
had a heart attack 6 weeks ago, the nurses wouldn't bothalacting me: they would send
him off to the cardiologist."

o (iii) Iterative user-testing:

The ICP was iteratively tested by the target end-users (P@ges, see Additional file 2: Appendix-6).
A key design feature which emerged from the user-testingehas the design @fvo distinctforms
for assessment:

(i) ‘First-line’ document: a stream-lined form for the roné and rapid assessment of healthy and fit
patients

(i) a comprehensive assessment for complex patientsereitith significant morbidities or scheduled
for major (i.e. higher) risk surgery.

These two distinct forms are essential to improve the effayieof POA as previous studies have clearly
indicated that specific types of patients account for most-pperative adverse events. A study by
Pearse et al. in 2006 concluded that while 12.5% of surgisetaiions are performed on high risk sur-
gical patients, this population accounts for more than 80post-operative deaths [37]. A report by the
National Confidential Enquiry into Patient Outcome and BEACEPOD) in the U.K. also highlighted
that patients undergoing surgery are increasingly oldegnavith complex chronic morbidities requir-
ing optimum preoperative planning [38]. The report cledrighlights the importance of high quality
POA to ensure the early identification and effective clihrm@nagement of “higher risks" patients, in
order to reduce surgical mortality rates. Thus, if time aagburces can be saved during the evaluation
of routine patients, additional resources may be reakot#d those requiring more extensive manage-
ment. In addition, we have also reported elsewhere that statl uniform data collection instruments
for all patients, regardless of their personal circumstanevere often perceived by the MDT as being
time-consuming and cumbersome [1].

e Nurse 1:"[...] there’s two, there’s a first-line pre-op which is a qek one for day-cases
and people that don't have much co-morbidities and therethdhe full pre-op assessment
form [...] ‘First-line’ document was one of the best thingat came out because you were



spending a lot of time with young, fit people who were justgdan day-surgery... asking
them a whole load of questions and they’ll answer ‘no’ to ttadimSo you've got a quicker
document, and it was a much easier[...] You do get people emsgv'yes’ to every single
guestion, so you could imagine it would be a bit time consgniin] Young fit people who
don’t have any co-morbidities, that's a day-case, only fay-dase. 23-hour don't use this
or inpatients at all. And it's got... The anaesthetists hdeeided on the most pertinent
guestions that they would want to know regarding somebaatisthoing for an anaesthetic
S0 you're not missing out diabetes, you're not missing hesibke anything like that. The
most important ones are there."

e (iv) Final implementation and roll-out:

Once a stable system had been approved by Nurse 1, the eFarthevarolled out in 2009 in a NHS
ACH, where it was initially used by 5 nurses in the hospitalthid a period of approximately 8 months,
other PACs in NHS GGC also started using the eForm. The systamains iteratively updated by the
EPR eForm team as the nurses provide new end-user spegiigaths with any IT implementations,
many issues will not come to light until the system is actualbed as part of routine practice (see
Additional file 2: Appendix-7).

Approximately 20,000 patients were assessed through thedForm within 18 months of the initial
implementation. In August 2011, the NHS GGC eForms projeaager reported that the system was
routinely used by 90 preoperative nurses and 25 anaesshatioss 9 sites of the greater Glasgow and
Clyde health-board, including all the major acute care halksp Stobhill hospital, the new Victoria
Infirmary, Glasgow Royal Infirmary, the Western Infirmary,r@avel hospital and the Southern Gen-
eral Hospital. Approximately 41,000 patient preoperatigsessment had been completed through the
electronic portal between March 2009 and July 2011. Thenestid number of new assessment via the
portal was approximately around 400 to 500 a week in 2011.|dtest available figures (31-01-2013)
reported that the POA ICP was being used by 145 nurses anda&staetists and that 90,404 assess-
ments had been completed since March 2009, with an averagi#db 800 new assessments per week
in January 2013.

o Efficiency outcomes indicator - BADS procedures

The British Association of Day Surgery (BADS) has developedirectory of Procedures which now
includes over 200 recommended Day and Short stay surgicakegures, coded and categorised by
surgical specialty [39]. A report by Audit Scotland in 2002hcluded at the time that the rate of day-
case surgery in Scotland could be substantially increa®®d The number of day surgery and outpatient
procedures were set as key national performance indicasopart of the NHS strategic health policy
priorities HEAT (Health, Efficiency, Access and Treatmgm)gramme, with a target to achieve 80%
of BADS surgical procedures performed in a day case or detgatetting by March 2011 [41,42].

Table 1 present the number and ratio of inpatient vs. dayelastive BADS procedures in NHS GGC,
over 5 years, from 2007 until 2012. This time frame coincidé$ the PCIP review of PACs in NHS
GGC (2008) and the roll-out of the POA eForm (2009). The figuvere obtained from the Operations
and Procedures - Hospital Care data set published in Septe2@th2 by the Information Services Divi-
sion, ISD Scotland (the statistical services of NHS ScoffaniSD has reported no known data issues
for inpatient / day-case figures. However, it has highlighteat recording levels have increased since
October 2011 for outpatient procedures. Thus, the starsddi@h of POA processes and the roll-out of
the eForm should be seen in the context of concerted effatitisniNHS GGC to improve the efficiency
of the surgical pathway in the health-board over this period



Table 1 Elective BADS procedures, inpatients, day-cases doutpatients NHS GCC Health-Board,
(source: 1SD, Operations and Procedures - Hospital Care, Sept. 2012)
Outcome indicator 2007/08 2008/09 2009/10 20107112011/12
Elective BADS procedures 53,890 56,101 57,666 69,874 86,32
BADS procedures as inpatient 16,908 17,278 15,802 15,171 ,3734
BADS procedures as day cases 32,394 34,050 35,948 36,504 38937,
BADS procedures as outpa- 4,588 4,773 5,916 18,199 24,564
tients
Percentage BADS procedures68.6% 69.2% 72.6% 78.3% 81.2%
as day cases or outpatients
Percentage BADS procedures65.7% 66.3% 69.5% 70.6% 72.2%

as day cases, excl. outpatients
*NOTE: ISD remark on data quality / completenessutpatient figures recording levels have increased sindelas 2011

Case-study of POA eForm use in the surgical pre-assessmetinic

We conducted a case-study at the PAC of a general teachimpitdicsituated in the city of Glasgow,
providing a broad range of medical and surgical sub-spezsalincluding day-surgery and inpatient
surgery. The hospital has a number of inpatient wards fagesyr including ophthalmology / eye
surgery, orthopaedics, general and vascular surgery, Neme and Throat (ENT) surgery, gastroin-
testinal surgery, urology as well as a high dependency calrgiard. The PACs provide a generic POA
pathway for general surgery and other surgical specialties

e Nurse 1:“[...] The pre-op assessment [...] is a generic pre-op assesnt which means
we pre-op assess for several specialties; so, just for el@amp do gynaecology, general
surgery, vascular, ENT. The pre-op assessment is basizajgneral health check prior to
this patient being scheduled for surgery, just to make s they're fit for that surgery

and if there is any risk identified that the risks are managethat they can safely get their
surgery."

PAC appointment service model:

The PAC operates a ‘walk-in’ clinic model, which means thatthe surgeon has made a preliminary
decision to operate pending the outcome of the POA review atiarg will present for appointment at
the PAC immediately following on from a consultation at thetgatient clinic. The PAC aims to provide
a ‘one-stop clinic’ service, meaning that investigatiohewdd be carried out in a single visit, unless the
patient requires further investigations or referrals.(éogcardiology) which can not be accommodated
on the day. There are other referral routes to the PACs (eogn 6ther hospitals) and at the time of
the interview, a standardised referral process was plapi®d not yet in operation — by setting up a
dedicated electronic mailing list which would be examingdte POA nurses twice a day.

For patients who need a booked appointment to the PAC, it eparted that an appointment would
usually be available within 2 to 3 weeks from an initial reéérto the PAC. Each nurse will usually
be allocated 8 patient appointment per day, although thigdigaturally varies according to clinical
requirements, such as emergency appointments. Each ragdeehown patient appointment folder in
the electronic portal so that she will know exactly the lispatients she will see on anyone day.

The patient preoperative interview:

The clinical portal allows the nurses to have access to allabe previous patient medical history be-



fore proceeding to their own assessment. They then prociledhe structured questionnaire, with con-
ditional branching and embedded guidelines for furtheegtigations (see Additional file 2: Appendix-
8). The nurses can also provide additional comments asdrte@ihder certain questions. Nurses also
provide information on the patient’s current treatment aratlication, including dosing and frequency.

Protocol-based pre-assessment:

An important implication of the fact that the guidelines amv embedded in the electronic ICP means
that the nurses no longer need to refer to a multitude of eateesources as they used to do when com-
pleting a paper-based POA questionnaire. This naturatijiteetes the flow of the patient assessment,
as well as ensuring that all nurses work to agreed standdrds.ICP thus has become an important
tool in promoting the adherence to strict guidelines duf@A across all the sites in NHS GGC (see
Additional file 2: Appendix-9).

Management of screening tests and investigations

Screening tests are routinely used as part of POA eitherdouvem undiagnosed conditions or investigate
the severity of known conditions. However, the evidence &mage the ordering and interpretation of
these tests remains elusive. Previous systematic reviewheouse of screening tests during POA
found a lack of evidence underpinning the effectivenessoatime testing and a lack of discernible
impact of patient management practices [17,43]. The ICRéslas a screening management tool: for
ordering tests based on the agreed nursing guidelineslidavfap on test results and coordinate action
as necessary and potentially as well as an auditing toolefsmurce utilisation (see Additional file 2:
Appendix-10).

Anaesthetic or specialist medical review

The PAC is nurse-led and the standard clinical pathway wbelfibr the nurse to conduct an assessment
with a patient without any further medical input, unless sup is requested for the more complex
patients. There are no dedicated anaesthetists alloaatibe PACs and their input is on a case-per-
case basis, when the consultants are contacted by the ragse=meded. The anaesthetists will only
have a direct consultation with the patient in exceptioales. Occasionally for higher-risks patients,
a surgeon may request directly that an anaesthetist rehieypdtient's notes before making a clinical
decision on the patient’s suitability for elective surgery

e Interviewer: “Do you see the patient sometimes?"

Anaesthetist 1" Yes, | mean occasionally, I've got to see patients but thadild only be...

| don’t personally think there’s a huge benefit by me seeirtggpts beforehand because a
lot of it can be done by discussing with the nurses, and itlg dryou come to a situation
where you're not sure if the patient’s really fit for the sungeyou need to see them. That's
my personal view, some people are keen to see them in thesdb@cause they think they've
seen them beforehand and discussed it, but..."

If a nurse has any cause for concerns regarding a specifenpashe can send an electronic message
to one of the anaesthetists or another consultant (seeidwiliffile 2: Appendix-11). An anaesthetic
review request will appear in the consultant’'s portal ixlamd he can then access the patient’s pre-
operative summary, which highlights the patient’s nursiegew, usually relating to morbidity history
and events. In most cases, the anaesthetist will conducevisw remotely using the documentation
available on the portal.

Managing surgical admissions



The aims of POA is not only to assess the risk of surgery but @sllow effective patient planning.
This will naturally include managing the patient admissionite into hospital (i.e. day-surgery vs.
inpatient). The ‘High Impact Changes for Service Improvatmand Delivery’ report recommended
establishing day-case surgery as the preferred hospitaisambn route for all eligible patients [44].
The nurses record on the clinical portal their recommendatfor a preferred admission route based
on their assessment of the patients (see Additional file Zpefdix-12). Improved patient admission
management in turns bring benefits in term of increased dagetadmissions and fewer cancelations
on the day of surgery.

e Anaesthetist 1"[...] | think the benefits which will... are starting to haep at... —
which would happen if there’s probably more investmentueses throughout the hospitals
— ...that patients are fully prepared now for surgery, theirAll the correct information
allows for better scheduling 'cause we now know, you knd®atients who are admitted
generally won't be cancelled because of poor preparatidraldo means that patients are
now able to just come in on the day of surgery. You could arbaé there will be few
people admitted the day before surgery... So that sorts bedpancy issues... and that’s
the main sort of efficiency [...] If someone’s cancelled naw that will be reported and
it will be looked into. Very few people are now cancelled andhy of surgery, because of
poor preparation.”

Perceived benefits & dis-benefits of the POA electronic integted care pathway

It is important to highlight that paper-case-notes aré Isiing used throughout the patient pathway in
the hospital. The nurses will perform their POA, then prigbay and file it in the patient paper record.
In part this is due to the fact that the nurses in the surgieablesdo not have easy access to computers
and therefore still need to rely on using paper copies of titéeepts’ medical records. Also some
consultants still insist on using the paper case-notdsowadth they may have easy access to the portal.
The management of paper-based records is obviously a evabld logistic issue throughout the NHS
as we have highlighted in previous studies of primary cagetednic records and electronic transfer of
referrals [6,8]. One recurrent problem is when the recosihiply not physically accessible, for a variety
of reasons: either being used by a different member of stadf. (a consultant), being in a different
location in the hospital, in a different hospital or even iotner health-board (see Additional file 2:
Appendix-13). The latter is not uncommon as many patieris fother health-boards are routinely
referred to NHS GGC ACHs for specialist surgery. Within NH&G, accessing the notes through the
clinical portal goes some way in resolving these logistsues. However, accessing information from
other health-boards can remain an issue.

The nursing staff considered that the main advantage ofjuminelectronic integrated care pathway
was to have a central, accessible repository of informatibich allowed effective information sharing

among the multi-disciplinary team (see Additional file 2: pemdix-14). This echoed the opinions
expressed at other PACs in NHSScotland which had implerdeiéetronic POA ICPs [1].

Few dis-benefits associated with the POA eForm were higieligby the nursing staff and these were
mostly associated with common problems with any IT systamh s occasional system breakdowns.
The nurses felt that the system could also be slow to respoti@la3 POA nurses interviewed felt that
completing the electronic ICP could take longer than theepaprsion (see Additional file 2: Appendix-
15). One nurse highlighted that she felt she lacked IT ldgend was initially reticent to use the eForm
but finally got round to using it more comfortably.

e POA Nurse 4 “Well at first | didn't really like it, | must admit 'cause I'm. | may be



old-fashioned I think... I'm not... well I'm faster than | wjgbut | wasn't very fast at typing
initially and | find the writing a lot quicker. But | got used tioand now | find it better"

One nurse mentioned that it affected the amount of eye-coskee made during the consultation. This
impact of computer use on the patient-clinician encounteind the consultation has been highlighted
in other studies but was not necessarily associated witlti@ased satisfaction from patients, as these
tend to show an acceptance that IT systems are becomingeahpart of part of the consultation
process [45,46].

e POA Nurse 2 “... the only thing I find is you're not making as much eye-eahwith the
patient when we’re actually using the computer because gwa to sit and although you're
kind of looking up every now and then, with the paper copy yawlavsit-in addressing the
patient, you were sitting face-to-face with them. Thereewsore eye contact [...] | think
it's just me that I'm thinking like that, I’'m thinking maybéam not making as much eye
contact as | should with this patient..."

Finally, it is also worth pointing that as gradually more andre systems gets integrated within the
electronic portal, more information is becoming accessiblthe nurses. However, this is a work-in-
progress and the nurses will still need to chase up bitspigwks of information during the POA.

e POA Nurse 3 “The most part of when it's working, it's great: we love it,dase ev-
erything’s right there. There are some kind of shortfallgl@ome information gaps in the
information... but just 'cause it's not on there. But anyithithat’s on there is really easier
to access. It's really easy to access our documents. Ugstain access our documents if
for one reason or another it's been lost in the patient’s filenean... when it's working,
it's great! You have computer issues obviously... kind sff Wathout it. You know what |
mean..."

Implications for patient management across the health-boal

As has been highlighted previously, NHS GGC PACs were snbatly reorganised as part of the PCIP
and therefore, the implementation of the integrated catfen@sy on the clinical portal needs to be seen
within the context of a comprehensive reorganisation ofises, which saw many changes to work
practices over the last 5 years. Overall, the nurses imerd felt that this resulted in a more stream-
lined and efficient service (see Additional file 2: Appendi). The patient POA ICP is accessible
to all hospitals within the health-board, which has impatrtenplications for clinical practices. Pa-
tients are normally pre-assessed in the hospital wherehtives been referred to by their primary care
practitioners. However, they will be seen by consultant® will routinely be working across several
ACHs. Once a consultant has made a decision to operate atp#tie patient may have his surgery in
a different hospital within the health-board, dependinghensurgical specialty and the location of the
surgeon’s operating list. One nurse highlighted that thegpavas also particularly useful when other
services contacted them, asking for specific informatigamding individual patient case-management.
The portal was thus found to facilitate continuity of carel d@his benefit was also highlighted in our
study of primary care electronic records [6].

Finally, one of the nurses felt that an increasing amounheif time was being taken by administrative
duties carried out on behalf of other services within thepitak (i.e. the pre-admission unit or sur-
gical wards). Although this may be a symptom of greater irstign between services, it also placed
additional administrative burden on the PAC staff.



Areas for service improvement

The nurses also suggested some possible improvementddma@spects of the service: communica-
tions with other departments within the hospital (the piledssion service, the surgical wards), quicker
feed-back from (some of) the anaesthetists following reveEguests, improved (paper) case-notes man-
agement throughout the hospital, further online acces®nwesscreening investigations, and clearer
protocols for managing certain categories of patients (sulpstance users). One nurse felt that other
services within the hospital were not always fully awarehaf work that was performed at the PAC and
that this could lead to inappropriate expectations or rafer For example, some surgical consultants
were sending patients to the PAC for a medical examinatica digctor or an anaesthetist while the PAC
is nurse-led and without routine access to doctors.

Discussion

Our results on the study of the design and deployment of th& &0rm in NHS GGC suggest that
this electronic health implementation has been broadlgessful and that the electronic portal is now
embedded in clinical practices. The number of regular usktise system (over 180 nurses and anaes-
thetists across the health-board) and routine assessrowrperformed ( over 700 weekly assessment
in January 2013) indicate that the use of the POA eForm is rawmalised in routine assessment, both
for preoperative nurses and anaesthetist consultantsstOdy set to identify the factors which facil-
itated this successful implementation in order to instfutire large scale eHealth implementation in
this sphere. Clear synergies between the parallel effértiseoplanned care improvement programme
and the eHealth programme have both contributed to theatdisdtion of preoperative documentation,
guidelines and integrated care pathways which have thewedl the new preoperative clinics devel-
oped as part of the PCIP in NHS GGC to operate using the sariecgle information system, under
coherent clinical processes. These synergies are iltadtia Figure 5.

Figure 5 Synergies between quality improvement & eHealth ppgrammes: the Planned Care
Improvement Programme (PCIP) and Electronic Patient Recod (eForm) Clinical Portal pro-
gramme.

- to start with, there was an obvious and clearly identifiedichl need for streamlining the elective pa-
tient pathway across NHS GGC. Prior to the PCIP, preoperathsessment practices across the health-
board were fragmented, ad-hoc and inconsistent. Many tadsiad basic and surgical-specific pre-
assessment procedures; others, none at all. This situa#isiindeed not suitable for operating modern
and coherent integrated elective surgery pathways adnedssalth-board.

- The impetus for the redesign of elective patient pathwags thus provided by the PCIP. The pro-
gramme oversaw the rationalisation and streamlining ofices and the development of new dedicated
preoperative clinics, servicing the whole elective swygmpulation at a hospital instead of each services
operating in silos.

- In addition, the HEAT target for BADS procedure — requiritigit all NHS health-boards reached a
measurable efficiency target by March 2011 of 80% of BADS @doces as day-cases or outpatients
— provided an immediate incentive for NHS health-board amephial managers to operationalise new
POA clinics and elective pathways without delay.

- The NHS GGC electronic patient record programme proviégsgurces to streamline and standardise
POA documentation and guidelines across the health-bdardoing so, it not only consulted widely

with a range of stakeholders across the health-board, boteaisured that the implementation was
clinically-led by a senior anaesthetic consultant in ordelead the POA guideline and protocol stan-



dardisation and the system clinical decision support fonetities. Furthermore, the EPR also liaised
closely with the POA nursing staff throughout the iteratpleases of the POA eForm design, develop-
ment, testing and implementation.

Previous reviews of the literature on preoperative assessprocesses in elective surgery have sug-
gested that the standardising of POA processes and daextamil methods is extremely difficult to
achieve in practice [47-49]. The complexity of the domainithwnultiple disease or surgery specific-
protocols on the one hand and the lack of guidance for the gesmnent of complex multi-morbid pa-
tients of the other — has led to the operationalisation o datlection instruments and assessment
protocols which often depend on local clinical policies gmnidrities, rather than robust evidence of ef-
fectiveness [35,50]. In 2007, the NHS Connecting for Hepittgramme in England performed a broad
consultation with stakeholders leading to the developroéatstandard POA dataset, but to the best of
our knowledge, we are unaware of practical implementatameently using this dataset. This project
was later discontinued and is no longer supported. Ahmagliah performed a systematic review to
identify a core data set of information routinely gatheradry POA but concluded that due to the diver-
sity of clinical goals, a standardised data collection {eadj. patient questionnaire) may not necessarily
be feasible. However, they recommended the adoption ofgmmpted standard reference data sets, in
order to facilitate meaningful comparison of services aatheharing among multiple health-services
providers [51]. The successful standardisation of POA datkection processes across NHS GGC is
therefore a substantial achievement.

Using the 4 NPT constructs, we review and interpret the fggliof our study.
e Coherence:

Coherence refers to the “sense-making" work undertakemaheew e-health service is implemented:
to determine whether users see it as differing from exigpiragtice, have a shared view of its purpose,
understand how it will affect them personally and grasp deptial benefits [5].

It is clear that considerable effort was put into policy dinh and dissemination of information to all
stakeholders across NHS GGC.

The impetus for whole service redesign in the health-boandecfrom 3 national programmes: the PCIP,
the eHealth clinical portal programme, and the HEAT targe®ADS procedure.

As the stakeholders we interviewed have explicitly statedng) the interviews, the rationale for PAC
services re-design was not only well-understood but alswedy supported. The traditional surgical
admission route as inpatient, with minimal prior anaesthetiew, was leading to well-know identified
clinical and workflow issues within the patient pathway:t lasnute medical history elucidation and
screening, insufficient patient preparation, late surgancelation and possibly delayed discharge. Im-
portantly, while the need for PAC services redesign — driwethe PCIP — was evident for stakeholders
on the ground, the two other programmes both provided tHs {eslealth clinical portal POA eForm)
and the impetus (HEAT target) for changes to be enacted atipea

The rationalisation of guidelines across the health-b@as again justified by the fact that the absence
of a coherent framework was leading to practical difficsltier patients and the MDT alike. We have
highlighted that consultants often work across hospitalthe health-board and patients can be pre-
assessed in a hospital only for their surgical proceduréaki place in another ACH. Nurse 1 stated
that this had led to instances of patients being clearedufgiesy at one site only for them to be refused
surgery at another due to differing nursing criteria beiagdiat either sites. With the guidelines having
now been agreed across the health-board, with a standard ®®i use and accessible from all ACHs
and much greater scrutiny of the reasons behind surgicaktations, the risk of contradictory decisions



regarding patient management based on arbitrary vargatiopre-admission protocols appears to have
receded.

Nurse 1 also played a role in disseminating information sxithe health-board throughout the PCIP.
These activities clearly suggest that a considerableteffas made to engage with relevant stakeholders
and promote @oherentrationale for service redesign.

e Cognitive participation:

Cognitive participation focuses upon the work undertaleearngage with potential users and get them
to “buy into" a new e-health system [5]. The work of relatingdangaging with users is central to the
successful implementation of any new technology.

While consultants were the main driving force behind thesttgyment of common guidelines, the POA
eForm could not have been operationalised in practice wittiee active support of the nursing staff,
since they conduct the bulk of the pre-assessment work — assa quite rightly emphasisedwg’re

the one using every day).The EPR programme close involvement of the nursing stadfuihout the
design and user-testing of the eForm was hence a criticedrfat that respect. The nursing staff felt
that they had been consulted, that their advice was heedkithainsystem changes were operationalised
in a timely manner. They appreciated the fact that they hagh lzetive contributors in ‘shaping’ a
tool that could suit their work practices and protocols. sTWas an important factor in legitimising
the implementation of the POA eForm and clearly facilitatedapid deployment and adoption within
routine practice. In addition, the close involvement of &&ut — both in the PCIP review and POA eForm
user-interface design and testing — meant that the ICRulimmediately benefited of the presence of
a localchampionin NHS GGC.

The eForm IT team was responsive to the nursing needs thoatighe design and implementation
of the ICP and equally, the PAC nursing staff felt they codlehdy communicate design and change
requirements to the eForm team. A perfect example of howetldesign recommendations translated
into a practical implementation is the short day-case /atigpt first-line ICP.

e Collective action:

The emphasis of collective action involves the work perfednby individuals, groups of professionals
or organisations in operationalising a new technology icfice and sociotechnical issues, such as
how e-health systems affected the everyday work of indaigland organizational structures [5]. The
impacts of the POA ICP in that respect are substantial anchbhveis clear that the uptake, adoption
and normalisation of the eForm has been possible becauséarge extent, it has made the completion
of clinical tasks during assessment easier.

Embedding the guidelines within the electronic ICP has lemhthe standardisation of nursing assess-
ment criteria across the health-board. Decision suppaitteaipoint of care in the form of adaptive
conditional branching and advice throughout the patieteirilew means that protocols are clearly de-
fined and adhered to, without the need to refer to externalrdeatation and guidance. Naturally, the
guidelines can never be entirely exhaustive and nursesstililheed to rely on their experiences and
judgement throughout the patient assessment. The cliportdl can be an extremely useful tool in that
respect due to the comprehensive information that can bessed through the system: clinical notes,
referrals, investigations, X-rays and so on. It means tianursing staff can makeformeddecisions
about individual patient case management based on a coemgigh medical history. In addition, this
information can be effectively reviewed and shared by thenbrexs of the MDT. This aspect of the PAC
is essential as a previous review has suggested that effeimmunication and information sharing
across the perioperative pathway is essential for theetgliof safe outcomes for surgical patients [52].



Roles, responsibilities and training:

Nursing staff at the PAC were highly experienced in the caccrmanagement of surgical patients. All
staff received in-house competency training as well agitrgiin the use of the POA ICP. One potential
issue however was the lack of formal arrangement for medigaport at the PAC for complex patients.
The nursing staff can request anaesthetic reviews of patmase-notes from the consultants via the
eForm but this is usually performed remotely, through thesatiants assessing the patient’'s medical
history via the clinical portal. Anaesthetist 1 suggesteat it was unusual for consultants to perform
physical examinations of patients prior to the day of syrgand this was in stark contrast to some
other PACs in Scotland, which had weekly dedicated anasitthed clinics to support the nursing staff
in the assessment of the more complex patients [1]. Somesgigygested that getting timely feed-
back from the anaesthetists could be difficult at time. Themurrently a lack of robust evidence on
the impact of nurse-led pre-assessment clinics on surgidabmes [53,54]. Equally, the lack of clear
outcomes indicators for surgery within NHSScotland in teohpatient cancelations and adverse events
does not permit to make reasonable comparisons betweénmctstrvices models (i.e. with or without
anaesthetist-led clinics).

¢ Reflexive monitoring:

Reflexive monitoring deals with the evaluation and monitgrof eHealth implementations and how
these are used to influence utilisation and future impleatems [5]. Much of this was in evidence
throughout the POA ICP implementation.

The eForm was developed following extensive consultatiith the nurse through an iterative, user-
centred, design process and it the POA nurses emphasigdtlithavas an on-going process, i.e.: that
the design process is not closed and remains active thratgi®implementation. Change requirements
and requests can be communicated to the EPR eForm team os-ae€ded’ basis and these will be

incorporated into future iterative versions. The fact e system is actively supported is important
to ensure that the system remains technologically upte-aawell as continuously relevant to nursing
practices and processes. We have witnessed elsewhere @dectinology underpinning a POA ICP

can within the space of a few years become obsolete [1].

In addition, the eHealth clinical portal and eForm progragrimave regularly held information dissem-
ination workshops during which NHS staff could both shadrtexperience of these implementations
or learn how these systems were operationalised in pradtigerestingly, the focus group which took
place in August 2011 between the NHS Tayside nursing stdffttam NHS GGC POA and eForm team
subsequently led to the deployment of the clinical portahinPAC of a NHS Tayside ACH the follow-
ing year. This demonstrates that the experience gainedimthlementation of these systems has not
only been actively shared within NHS GGC but with other Hedalbards as well and nationally, through
the activities of the eHealth programme.

e The sociotechnical systems approach to eHealth implemeritan:

A recent study by Bardhan & Thoin on the impact of ICT on theligpaf healthcare delivery high-
lighted that the usage of healthcare IT solutions could rey®sitive impact on clinical processes,
compliance to evidence-based guidelines and quality ef|&&]. From the perspectives of sociotechni-
cal systems, it is clear that implementing and embeddingteetinologies involves complex processes
of change both for health professionals and patients abttad level and for the organisation of health
services [5]. It has long been recognised that these charagesause serious disruption to services, po-
tentially leading tdunintended consequenceshce new technologies are deployed in context [56,57].
Furthermore, evaluating the impact of these changes a¢sept substantial methodological challenges,
requiring a ‘deep understanding’ of the context and coniglef the problems that eHealth interven-



tions attempt to address [57-59].

Maguire has suggested that for a sociotechnical systemeagpto be effective, the following funda-
mental considerations are essential: (i) having realestjpectations about the system development and
a grasp of the potential complexity of the tasks that a newesywill require from users, (ii) having
realistic expectations about the impact of the new systerwank processes, (iii) allowing for some
flexibility of systems functionalities in order to addresglpninary feedback from users, (iv) having
a flexible software environment which allows for some ad@mtato users’ needs and finally, (v) in-
volving users early on, so that they can specify the benéiféisthey expect from the new system [60].
Our results suggest that the design and development of tAeePGrm met most of those fundamental
considerations. Specifically: the early involvement ofltieprofessionals and preoperative nurses in
the functionalities development and iterative testingsaisaalmost certainly significantly contributed to
the successful deployment. As an example, at the other etid @fnplementation spectrum, the study
of 4 EHR implementation case-studies by Eason & Watersonladad that strategic and management
needs often took precedence over front-line staff, who weresulted only once the systems were im-
plemented [61]. One of the major drawback of suctop-down’ approach to implementation was that
the information needs of health professionals were oftéradequately met, resulting in ad-hoc work-
around such as data-entry tasks duplication in a varietpfofination systems. In a recent analysis of
3 implementation cases-studies within the National Progna for Information Technology, (NPfIT),
Waterson highlighted the tensions which often existed betwthe national policy and local clinical pri-
orities [62]. A clear opportunity was missed when the diredwefor electronic solutions (i.e. electronic
health records, virtual wards and electronic portals) fpsut clinical tasks, care coordination and in-
tegrated care pathways were ultimately not met, as systesres mot perceived to big-for-purposeby
clinical staff. The lack of interoperability of diverse Iystems within the patient pathways often be-
came an insurmountable issue for integration. Ad-hoc vesdund developed as a result of this lack of
system integration could be considered to increase thefisiormation or decision-related errors and
potentially be detrimental to patient safety. In one of thiee¢ case studies (Stroke Pathways), the IT
support for clinical tasks was fragmented and conflictecbtoes extent with the community-care team
clinical practices [62]. Waterson further suggests thatkély lesson to emerge for future eHealth sys-
tem deployment is that using a sociotechnical systems appro implementation, including consulting
with clinical staff prior to designing eHealth systems idler to capitalise on the potential enthusiasm
for new electronic solutions and conducting a thorough rimappf work-flows and task-related roles
are among some of the essential requirements to deployufigrfiturpose eHealth systems. This is
also the approach recommended by Harrison at al. in thairse®e model of Interactive Sociotechnical
Analysis (ISTA), which advocates the inclusion of regukedback loops in a system implementation in
order to allow for ‘second-level’ social adaptation to nmaige the chances of a system being deployed
successfully. Our study results certainly support thesemenendations.

e Study strengths and limitations: The main study limitation is the small number of particigawhich
we interviewed. However, we also attended a focus group migmbers of the POA MDTs of NHS
GGC and NHS Tayside and members of the EPR programme as w2laskshops organised by
the EPR programme. We have collected a wealth of qualitai®ta as should be self-apparent in this
study. One of the study strengths is that we succeeded nvienang key architects of the POA eForm
implementation and stakeholders in both the Planned Capeolement programme and Electronic
Patient Record / Clinical portal programme.

It would be useful in future to conduct a broader survey onrgelasample of users of the POA eForm
in order to ascertain perspectives on the usability of tis¢esy, match to work practices and how it may
have impacted clinical processes and patient care.



Conclusion

This study describes the policy context and analysed thieteabnical factors which have led to the suc-
cessful implementation of standard preoperative prosessmss the PACs of NHS GGC and allowed
the deployment of an electronic integrated care pathwajemninned by consensus guidelines.

Key factors which contributed to the successful ratiomdilis of preoperative clinics and the deploy-
ment of the electronic integrated care pathway include:

() a strong national policy context for the rationalisaticof processes and data collection instru-
ments for surgical pre-assessment, including efficiendicator targets for specific procedures
(i.e. the HEAT target of ratio of day-cases and outpatiestsinpatients for BADS procedures),

(i) financial and organisational resources to support tleiew and redesign of preoperative clinics
and the operationalisation of standard electronic infotioa collection and sharing systems

(i) a sustained engagement with preoperative nurses am$altants throughout the iterative phases
of preoperative clinics development, guideline and docuat®n standardisation and the eForm
design and implementation,

(iv) the use of a pragmatic and domain-agnostic technoladyti®on,

(v) finally: a consensual and context-specific implemeniatbased on national guidelines as well
as local clinical expertise and protocols

Endnotes

aScottish Parliament, Health and Sport Committee ReporS3a0/R3
http://archive.scottish.parliament.uk/s3/committeegeports-10/her10-03.htm
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http://www.isdscotland.org/Health-Topics/Hospitad€/Operations-and-Procedures/
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