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ABSTRACT

Objectives To describe and evaluate the implementation
and adoption of detailed electronic health records in
secondary care in England and thereby provide early
feedback for the ongoing local and national rollout of the
NHS Care Records Service.

Design A mixed methods, longitudinal, multisite, socio-
technical case study.

Setting Five NHS acute hospital and mental health trusts
that have been the focus of early implementation efforts
and at which interim data collection and analysis are
complete.

Data sources and analysis Dataset for the evaluation
consists of semi-structured interviews, documents and
field notes, observations, and quantitative data.
Qualitative data were analysed thematically with a socio-
technical coding matrix, combined with additional
themes that emerged from the data.

Main results Hospital electronic health record
applications are being developed and implemented far
more slowly than was originally envisioned; the top-
down, standardised approach has needed to evolve to
admit more variation and greater local choice, which
hospital trusts want in order to support local activity.
Despite considerable delays and frustrations, support for
electronic health records remains strong, including from
NHS clinicians. Political and financial factors are now
perceived to threaten nationwide implementation of
electronic health records. Interviewees identified a range
of consequences of long term, centrally negotiated
contracts to deliver the NHS Care Records Service in
secondary care, particularly as NHS trusts themselves are
not party to these contracts. These include convoluted
communication channels between different
stakeholders, unrealistic deployment timelines, delays,
and applications that could not quickly respond to
changing national and local NHS priorities. Our data
suggest support for a “middle-out” approach to
implementing hospital electronic health records,

combining government direction with increased local
autonomy, and for restricting detailed electronic health
record sharing to local health communities.

Conclusions Experiences from the early implementation
sites, which have received considerable attention,
financial investment and support, indicate that delivering
improved healthcare through nationwide electronic health
records will be a long, complex, and iterative process
requiring flexibility and local adaptability both with respect
to the systems and the implementation strategy. The more
tailored, responsive approach that is emerging is
becoming better aligned with NHS organisations’
perceived needs and is, if pursued, likely to deliver
clinically useful electronic health record systems.

INTRODUCTION

Electronic health records are being introduced in Eur-
ope, North America, Australasia, the Middle East, and
elsewhere.'? There is no universally accepted defini-
tion of the term electronic health record, but we use it
to mean a digital, longitudinal record of a patient’s
health and health care that can be shared by different
healthcare providers.® Although electronic health
records are widely viewed as central to modernising
the organisation and delivery of sustainable, high qual-
ity health care, the uptake of such records in hospital
has tended to be slow.* Approaches to deployment of
electronic health records vary from home grown sys-
tems in single organisations with the necessary techni-
cal and managerial capacity; to interoperability
standards for linking multiple information technology
(IT) systems; to top-down, government driven,
national implementations of standardised, commercial
software applications. The last approach was chosen in
England in 2002: the nationwide implementation of
electronic health records, known as the National
Health Service (NHS) Care Records Service, is the cor-
nerstone of the £12.7bn National Programme for IT.*¢
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A limited range of standardised applications was to
be centrally procured and implemented in, initially,
five geographical clusters by centrally contracted
local service providers; these new systems were then
planned to connect to a national database and messa-
ging service (the NHS Spine). The resulting NHS Care
Records Service is thus in two parts’—a centrally
stored summary care record containing basic clinical
information for emergencies (which has been sepa-
rately evaluated®’) and a locally held and shared
detailed electronic health record. The latter, detailed
electronic health record is the focus of this paper.

The stated anticipated benefits of the National Pro-
gramme for IT are summarised in appendix 1 (on
bmj.com). Previous research into the programme’s
progress in hospital trusts reported findings from 25
interviews with senior NHS staff from four acute
trusts.'” Those interviewees were unanimously and
“unreservedly” supportive of the programme’s goals,
but they highlighted several concerns, including
delayed deployments, local financial deficits, and
poor communication between local managers and the
agency responsible for the programme. Our research
builds on and expands this earlier work by investigat-
ing the NHS Care Records Service in diverse second-
ary care settings and by interviewing a more
comprehensive range of NHS trust staff.

We were commissioned to undertake an indepen-
dent evaluation of early experiences of implementing
the NHS Care Record Service in English hospitals to
inform the subsequent rollout of nationwide electronic
health records. This is, we believe, the largest contem-
poraneous and longitudinal evaluation of an electronic
health record’s implementation ever undertaken.
Here, we report interim findings from five “early adop-
ter” secondary care trusts that have been the focus of
national implementation efforts and where the first
rounds of collection and analysis of evaluation data
are complete. Our primary objectives are to identify
insights and experiences that can usefully shape the
future direction of the NHS Care Records Service in
hospitals at a critical juncture (triggered by a change in
government and recently announced austerity mea-
sures, and plans to restructure the NHS).!! Secondly,
publishing early results from England’s experiences of
implementing an ambitious and expensive IT enabled
transformation of healthcare services may offer lessons
for other countries that are embarking on large scale,
nationwide electronic health record programmes.'?

METHODS

Design

We are undertaking a mixed methods, longitudinal,'
socio-technical," multisite case study evaluation (see
appendix 2 on bmj.com). Data collection is due to
end in 2011. The evaluation protocol (appendix 3 on
bmj.com) was aligned to the deployment schedule for
the NHS Care Records Service and envisaged a tradi-
tional before-and-after evaluation design. The design
was adapted in response to deployment delays and
the diversity of processes for introducing the new

systems in England’s hospitals, but the evaluation’s
original aims of informing local and national rollout
of electronic health records have been retained. The
adapted approach treats each participating organisa-
tion as an individual case study of the socio-technical
processes of implementing—and, where sufficient pro-
gress has been made, adopting—newly introduced IT
systems for the NHS Care Records Service. While
each case study site is evaluated as a distinct enactment
of the NHS Care Records Service, reviewing findings
from our multiple case studies allows important com-
mon themes to be identified.

Governance and ethics

The research was classed as a service evaluation by the
NHS Research Ethics Committee (reference 08/H0703/
112). The lead institution is compiling and maintaining a
record of all data collection activity as the multidisciplin-
ary collaborative team continues to generate a large
longitudinal dataset. Prior informed consent to join the
evaluation was obtained from participating NHS trusts,
and researchers complied with local requirements for
approvals on a case by case basis. Informed consent
was also obtained from participating individuals. We
have protected participants’ anonymity and, as far as
possible, the anonymity of participating sites by remov-
ing identifying information from the data.

Sampling

We used purposive sampling'* to identify 12 diverse
trusts across the areas where the National Programme
for IT is currently being implemented (London; North,
Midlands and East; and Southern England) and to
include sites implementing all three centrally procured
hospital applications (Lorenzo and Cerner Millennium
for acute hospitals and RiO for mental health). Purpo-
sive sampling was guided by the research aims—to
study NHS hospital trusts in the process of implement-
ing one of Cerner Millennium, Lorenzo, or RiO and,
within the limited deployments to date, to recruit orga-
nisations with a varied range of geographical settings
and local deployment strategies. Hence, purposive
sampling was not designed to generate arepresentative
sample of all secondary care NHS trusts in England
(this would have been inappropriate as most trusts
are not yet implementing the NHS Care Records Ser-
vice). Rather, we sought to recruit as varied as possible
a sample of early adopter sites from which the breadth
and, more importantly, the depth of inquiry could gen-
erate potentially transferable lessons.'"”

No invited NHS trust refused to participate in the
evaluation. We decided not to pursue evaluation
work at one trust where there were access difficulties
after initial recruitment. Lack of engagement, which
would severely compromise data collection, seemed
to be the result of competing priorities for trust staff at
a time of organisational change.

Within each of the remaining case studies, purposive
sampling aimed to recruit a diverse range of inter-
viewees with a stake in implementation of the NHS
Care Records Service, actively seeking different
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perspectives, including outlier views. Trust inter-
viewees in the five case studies reported here were hos-
pital managers, members of the implementation team
and IT staff, doctors, nurses, allied health profes-
sionals, administrative staff, and, where appropriate,
patients and carers (table 1). In addition, we purpo-
sively sampled knowledgeable individuals who were
not NHS trust staff and who offered additional perspec-
tives on implementing the NHS Care Records Service.
Interviewees came from NHS Connecting For Health
(part of the Department of Health Informatics Directo-
rate and responsible for overseeing the National Pro-
gramme for IT), strategic health authorities (the
regional NHS management organisations responsible
for local delivery of the programme), local service pro-
viders (contracted to deploy the NHS Care Records
Service in secondary care), and the commercial com-
panies subcontracted to supply the applications.

Settings

The reported research is set in five diverse secondary
care NHS hospital trusts in England. These include one
site implementing Cerner Millennium and one site
implementing RiO, for which British Telecommunica-
tions is the local service provider contracted to deliver

London services, and three sites implementing Lor-
enzo in the North, Midlands and East region, where
the local service provider is Computer Science Cor-
poration (figure). Anonymised information about the
trusts is given in table 1.

Data collection

Qualitative data collected at each case study site con-
sisted of trust documents, transcripts of semi-struc-
tured (conducted face-to-face, by
telephone, and by email), and on-site observations
and accompanying field notes (table 1). We also
reviewed specialist IT publications, national media
reports, and publications by parliamentary and profes-
sional bodies to track the wider context (macro-envir-
onment) in which implementations took place.

We collected public NHS trust documents and, with
permission, private ones. Documents collected from
the trusts were copies of the trusts’ organisational struc-
ture, deployment timelines for the NHS Care Records
Service, project initiation documents, business cases,
risk registers, minutes from board meetings related to
the NHS Care Records Service, “lessons learned”
documents, training strategy documents, and annual
reports. Additional relevant local documents, such as

interviews

Table 1|Characteristics of the five NHS acute hospital and mental health trusts implementing NHS Care Records Service applications for which interim data
collection and analysis are complete

Case study identifier and
description

Site A: acute NHS hospital trust,
London area (urban)

Site B: NHS foundation trust, North, Lorenzo (release 1),

Midlands and East area
(predominantly rural)

Application, supplier,
local service provider

Cerner Millennium,
Cerner, BT

Application’s deployment status and plans

Interim data sources

Due to deploy clinical functionality (such as test requests and 26 interviews: 17 trust staff (31T, 5 implementation team, 7
results) in May 2010; patient administration system in 2011; clinical, 2 administrative); 5 patients or carers; 2 strategic

plans to build on clinical functionality over 5 years. Trust-wide health authority staff (LPfT); 2 local service provider staff.

deployment

iSoft, CSC

Small scale implementation as an order communication
system (ordering requests and results); plans to deploy
release 1.9 patient administration system trust-wide

Attendance at trust’'s NHS Care Records Service board
meetings. Trust documents; public body and press reports;
field notes. All but 4 interviews audio recorded and
transcribed (2 patients and 2 healthcare staff declined to
be recorded, and interviewer took contemporaneous
notes). Data collection March-October 2009

45 interviews: 35 trust staff (13 implementation team, 18
clinical, 4 administrative); 6 patients; 2 local service
provider staff; 2 NHS Connecting for Health staff. Trust
documents; press reports; field notes. All but 2 interviews
audio recorded and transcribed (1 nurse declined to be
recorded and in 1 interview the recorder failed, and
interviewer took contemporaneous notes). Data collection
February-October 2009

Site C: NHS foundation trust, North,
Midlands and East area (mixed urban
and surrounding communities)

Lorenzo (release 1),
iSoft, CSC

Small scale implementation in one department as an order
communication system (ordering requests and results); due
to digitalise requesting and reporting processes and make
some related clinical processes “paper-light’; due to deploy
clinical documentation project department-wide. Plans to
have, in effect, three go-lives in one project

6 interviews with trust staff (4 implementation team, 2
clinical). Trust documents; field notes. Interviews audio
recorded and transcribed. Data collection June 2009

Site H: NHS foundation trust, North,
Midlands and East area (urban)

Lorenzo (release 1),
iSoft, CSC

Small scale implementation of clinical documentation

13 interviews with trust staff (6 implementation team, 7

functionality. Plans to roll out functionality to other specialties  clinical). Trust documents; press reports; field notes.

before considering trust-wide roll out

Interviews audio recorded and transcribed. Data collection
July 2009 to February 2010

Site M: NHS foundation trust and
integrated mental health and social
care trust, London area (urban)

RiO (5.1), CSE Healthcare
Systems, BT

Trust-wide deployment completed in mid-2009, except for
prescription, which it is planned to deploy mid-2010

24 interviews: 20 trust staff (10 implementation team, 10
clinical); 3 LPfIT staff; 1 local service provider staff).
Attendance at Trust's NHS Care Records Service board
meetings. Trust documents; public body and press reports;
on site observations; field notes. All interviews audio
recorded and transcribed except 1 (at interviewee’s
request, contemporaneous interviewer notes) and 1 email
interview (at interviewee’s request). Data collection May-
November 2009

LPfIT=London Programme for IT.
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North, Midlands, and
Eastern area

csc
iSoft CSE Healthcare
Systems
Lorenzo RiO

* BT took over eight trusts with Cerner Mi
contract for four acute and 25 RiO sites

London area

Local service providers

Southern area
No local service provider
(BT provides support to some trusts*)

BT

ﬁ‘ﬂ supptrs | i |

Cerner CSE Healthcare Cerner Other suppliers

Systems approved

by NHS
Connecting

for Health

Applications *
Cerner RiO Cerner Various
Millennium Millennium

llennium from former Southern local service provider, Fujitsu, and has a new

The NHS Care Records Service in

secondary care in 2010: local service providers, local service

provider suppliers, and NHS Care Records Service applications.
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work process maps, were collected where these were
accessible. Trust documents provided the local context
for each case study and complemented other data
sources by, for example, allowing comparison of their
contents with national policy statements and with data
gathered in interviews with trust staff.

Interviews, lasting on average an hour, explored
individuals’ expectations, experiences, and opinions
of electronic health records. The interviewers were
five university employees (KC, AT, DP, SC, and
AR), all experienced qualitative researchers with no
prior relationships with the interviewees. Early inter-
views were guided by topic guides (see appendix 4)
designed for specific interviewee groups. As each
case study progressed, the lead researcher at that site
adapted interview guides and other data collection to
respond to previously collected data and emerging
themes. Nearly all interviews were audio-recorded
(table 1). For a few interviews, participants requested
not to be recorded, and in such instances the researcher
took notes. Professional transcribers transcribed the
interviews verbatim, with the interviewers then
checking the transcripts for accuracy. Copies of the
transcripts were available to interviewees, although
only a minority requested to see them; there were
no cases of interviewees disputing the transcript
contents.

Data collection finished at each of the study sites
when the research team judged that saturation had
been achieved—that is, when no new, rich, diverse
data relevant to the evaluation were being acquired.
This was partly influenced by factors related to the set-
ting—such as the scale of the deployment at the site (for
example, limited to a ward or hospital-wide) and type
of functionalities being introduced (for example,
ordering of tests or clinical notes). The individual
data collection periods varied by site (table 1); all of
the data reported here were collected between Febru-
ary 2009 and February 2010. We will revisit each site to
collect longitudinal data in order to understand how
implementation progresses.

Data analysis

Qualitative data collection and analysis were iterative.
Researchers combined top-down, thematic coding that
was guided by a matrix of socio-technical factors'® and
bottom-up, inductive coding that allowed themes to
emerge from the data without prior theoretical
categorisation.'”"” From a socio-technical perspective,
organisational and human (socio) factors and IT sys-
tem factors (technical) are interrelated parts of one sys-
tem, each shaping the other.'® Information about the
socio-technical approach that provides the theoretical
underpinning for the evaluation is given in appendix 5
on bmj.com.

The software package NVivo 8 was used to manage
interviews, field notes, and documentary data. Data
coding was undertaken by the researchers who col-
lected the data. In keeping with an interpretative qua-
litative approach, which recognises the subjectivity of
the researcher,'°'” we used a range of approaches to
validate data quality and credibility, including check-
ing for face validity, looking for disconfirming evi-
dence, data triangulation by data source, and seeking
informant feedback. Emerging findings were shared
with participating trusts for feedback. Transcripts,
codes, emerging findings, and their interpretations
were presented and discussed by research colleagues
at each stage of the analysis in regular team meetings
and in multidisciplinary data analysis workshops and
steering group meetings. Discussions and feedback
supported researcher reflexivity and confirmed the
interim results’ trustworthiness and credibility."?

RESULTS

Several themes echoed those previously reported in
the electronic health record implementation literature
(see box).%’ Rather than explore these further, in this
paper we focus on themes from the macro-environ-
ment and cross-cutting themes that are particularly
relevant to English health policy and national and
international debates about approaches to implement-
ing electronic health records. The key themes are

» How the envisioned NHS Care Records Service
in England has evolved substantially since its
launch
Hospital staff want electronic health records, but
the type of electronic health record and scale of
data sharing that are wanted are far less clear
Increasing uncertainties about the future of the
current NHS Care Records Service Programme
Perceived multiple adverse consequences of
centrally negotiated contracts to deliver
nationwide electronic health records
o Trusts wanting systems that are better tailored to
their particular organisation, not standardised
systems
» Community level implementations of electronic
health records and data sharing may present the
optimal way forward.

A selection of supporting data is given to illustrate
each theme.
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Main themes from interviews with staff implementing three NHS Care Records Service
applications at five case study sites

Organisational dimension
¢ Organisational context

e Getting the organisation ready for change

e Infrastructure

Planning

Trust resources

e Sharing lessons learned

Learning and evaluation

Leadership and management

Teamwork and communication

e Perceived risks and benefits of implementing application
e Realistic expectations and timelines

Social or human dimension

* NHS Care Records Service vision(s)

¢ Needs of stakeholders and perceived benefits

e Interactions between stakeholder groups

e Champions

Workarounds

User engagement

Patients’ views
IT literacy in NHS

Ownership and resistance

End user input into design

Attitudes, expectations, concerns, and motivations

Integration of system with existing work processes

e Training to use new application

e Support for users

¢ Realistic expectations and timelines

Technical dimension

¢ Data cleansing and migration

e Features and functionalities of application

» Adaptability and flexibility of new system (customisability)

Stability
System benefits

Smartcard log-in

BMJ | ONLINE FIRST | bmj.com

Integration with existing systems

Usability and performance—software
Usability and performance—hardware
Data security and confidentiality

Legitimate relationships and “role based access”

The macro-environment: the evolving nature of the NHS
Care Records Service

Despite recognised successes in delivering compo-
nents of the overall programme—for instance, introdu-
cing a fast NHS broadband network (N3) and picture
archiving and communications systems in all hospitals
—the National Programme for IT has struggled to deli-
ver the NHS Care Records Service as originally envi-
sioned in the planned timescale. Consequently, it has
attracted negative media coverage and critical

questioning by parliamentary bodies charged with
scrutinising government spending. Table 2 gives a
timeline of programme developments, including
some key parliamentary and independent reports pub-
lished in the course of the programme.

Major adjustments to the NHS Care Records Ser-
vice include departures of two local service providers,
repeatedly re-negotiated central contracts, changes to
NHS Connecting for Health’s staff and governance
structures, delays with software, and adjustments to
the delivery model—and, in part as a consequence of
these, rollout delays. Further, since 2004, over half of
England’s NHS trusts have become autonomous NHS
organisations (that is, foundation trusts)* and some are
now choosing to implement their own choice of elec-
tronic health record solutions independently of NHS
Connecting for Health.

Hence, the envisioned approach to implementing
the NHS Care Records Service in hospitals—deliver-
ing standardised applications with phased introduc-
tions of integrated clinical functionalities—has
changed. It has evolved into various IT systems related
to the NHS Care Records Service—such as patient
administration systems, tests ordering, pathology
reporting, e-prescribing, and maternity systems—
being implemented differently in different hospital
trusts. This is a more service based model of deploy-
ment, echoing the “Clinical 5” systems identified in the
2008 Health Informatics Review.”® It may also be seen to
represent a shift from an electronic health record con-
ceptualised as a database of pooled information to an
electronic health record as a system to coordinate
diverse transactions between clinicians and various
specialist services. Deployments of IT systems related
to the NHS Care Records Service to date range from
small scale, extended “soft launches” of a local service
provider application that is still under development to
trust-wide “big bang” deployments of more established
applications. The implementation area boundaries for
the two local service providers that retained their con-
tracts have become less clear.

Hospitals still want electronic health records—but what
kind?

Concordant with earlier research,'® our data indicated
that electronic health records were still strongly sup-
ported by most interviewees despite frequent accounts
of multiple frustrations with the programme to deliver
the NHS Care Records Service. Many NHS clinicians
supported electronic health records. A distinction may
be drawn between the enthusiasm clinicians expressed
for imagined, ideal electronic health record systems
and the more mixed perceptions of those starting to
use current NHS Care Records Service applications.
Further, clinicians’ enthusiasm for electronic health
records often related to perceived benefits in their
immediate surroundings and did not necessarily relate
to the NHS Care Records Service goal of geographi-
cally widespread sharing of patient data.
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“I think, ultimately, it’s a major win-win; it will be
fantastic if it works, and the sooner the better as far
as I'm concerned because patients’ notes,
everything that hangs round patients’ notes and
appointments, work scheduling, prescribing,
ordering tests, is just so clumsy in a paper world.”—
doctor, site B.

“It’s actually speeding things up, and it’s more
reliable about information. It’s live information.”—
community nurse, site M.

This support for the concept of electronic health
records was often tempered by early experiences of
using newly introduced NHS Care Records Service
applications.

“I was going into all the right fields quite quickly,
but the time it took the computer programme to
move through the fields was much greater than the
time it took me to input the information, such that it
took me at least 20 minutes to do this; and I could
have done the paper exercise on the forms we
already had, I would think, in 10 or less.”—
consultant, site B.

“I think there will also be some workload
implications, because I see people at home, so I'm
not going to have access to anything in the patient’s
home. I’m inevitably going to have to keep some
things on paper.”—consultant, site M.

The goal of access to patients’ electronic health
records from other parts of the country was described
as an expensive and problematic solution to a non-
existent clinical problem by the single clinician who
expressed adamant opposition to the NHS Care
Records Service (although he supported the use of
healthcare IT generally).

113

. apart from our ability as a nation to count,
there’s no strategic advantage in being able to know
the records of somebody in Newcastle in London
because there’s very little mobility that causes
problems for patients.”—consultant, site A.

Others, however, highlighted both local and
national data sharing as important aspects of electronic
health records.

“I think there is a huge amount of benefit for this to
be truly developed as a patient care record whereby

Table 2|Timeline showing some key developments in the NHS National Programme for IT (NPfIT) in England and some key publications

Date Developments in NPIT Key publications on the NHS or NPfIT
1998 NHS Executive commits to detailed electronic health records NHS Executive. Information for Health: an Information Strategy for the
Modern NHS 1998-2005.**
2002 NPfIT starts House of Commons Library. NHS funding and reform: the Wanless Report.??
Richard Granger appointed NHS IT director Department of Health. Delivering 21st Century IT Support for the NHS:
National Strategic Programme.®
2003 BT awarded contract for the national data Spine
Local service provider 10 year contracts awarded (CSC for North West and West Midland
cluster; BT Capital Care Alliance for London cluster; Fujitsu for Southern cluster; Accenture
for North East and Eastern England clusters)
2004 BT awarded N3 (NHS broadband network) contract Royal Academy of Engineering, British Computer Society. The Challenges of
Complex IT Projects.?>
2005 NHS Connecting for Health (NHS CFH) set up to deliver NPfIT
Contract reset 1 (BT) for “interim solutions” in London
2006 Accenture withdraws as local service provider; CSC awarded 9 year contract for Accenture’s ~ British Computer Society. The Way Forward for NHS Health Informatics.*
former clusters National Audit Office. Department of Health: The National Programme for IT in
the NHS.?®
2007 NPFIT Local Ownership Programme (devolves responsibility for local delivery of the House of Commons Committee of Public Accounts. Department of Health:
programme from NHS CFH to groupings of strategic health authorities; replaces original five ~ The National Programme for IT in the NHS.?®
clusters with three programme areas: Southern (local service provider Fujitsu), London (local
service provider BT) and North, Midlands and East (local service provider CSC)
Contract reset 2 (BT) for “best of breed” London solutions
2008 Fujitsu contract for local service provider in Southern area terminated, legal dispute National Audit Office. The National Programme for IT in the NHS: Progress
continues since 2006.°
Contract reset negotiations 3 (BT) for new delivery model in London Department of Health. High quality care for all: NHS Next Stage Review final
Richard Granger, head of NHS CFH, leaves in January; Gordon Hextall, acting head, leaves in report.27
April; Christine Connelly and Martin Bellamy appointed to jointly lead NHS CFH in September Department of Health. Health Informatics Review: Report.”®
2009 BT awarded additional contract to take over eight trusts formerly with Fujitsu (seven after Royal College of General Practitioners. Informing shared clinical care: Final
merger of two trusts), plus 25 trusts for RiO and four additional acute trusts in Southern area report of the Shared Record Professional Guidance project.”
Other Southern trusts given choice of local service provider solution from BT or CSC or from  Joseph Rowntree Reform Trust. Database State.>®
various suppliers in Additional Supply Capability and Capacity List (ASCC) Independent Review of NHS and Social Care IT.>! (commissioned by
Martin Bellamy, director of programmes and systems delivery, NHS CFH, resigns Conservative Party)
NHS CFH, headed by Christine Connelly, is integrated with Department of Health Informatics House of Commons Public Accounts Committee. The National Programme for
Directorate IT in the NHS: Progress since 2006.3?
November deadline for new deployment of Cerner Millennium across an additional acute
trust in London area (met)
Parliamentary announcement of contract renegotiations with BT and CSC—seeking NPfIT
cost savings
2010 March deadline for deployment of Lorenzo across an acute trust in North, Midlands and East ~ Cruickshank ). Fixing NHS IT: A plan of action for a new government.>®

area (not met)

New memorandum of agreement signed between BT and NHS CFH, including reduced
number of deployments in acute trusts in London; contract discussions with CSC continuing
May: UK general election—new coalition government

Department of Health. Equity and Excellence: Liberating the NHS.**
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all disciplines, everyone who is in contact with the
patient, records things in one place.”—
implementation manager, site B.

“It would be helpful to have a national system so
you would get people that have come down, maybe,
from Manchester or Liverpool or wherever because
there is the big train station here and people get
picked up by the police and brought in and they are
disturbed and can’t really give a history. It would be
really helpful to be able to access notes nationally
and not just within an organisation”—doctor, site M.

Uncertainties about the future of the programme are
intensifying

Perceived uncertainties about the programme’s future
intensified in advance of the UK general election.
Respondents repeatedly raised the possibility of radi-
cal changes. They referred to statements from political
parties in favour of dismantling the programme, to
organisational and senior staff changes in the pro-
gramme, to the history of deployment delays, and to
the UK economic recession and related anticipated
curbs on NHS spending. Both NHS trust interviewees
and local service providers expressed fears that pro-
gress in developing the central NHS IT infrastructure
and shared detailed electronic health records could be
lost, with a considerable waste of public money and
effort already expended.

“I have my doubts as to the future. Not least
because of the political environment. There is a
huge amount of work to get it into an acceptable
state, where people will be screaming to come and
buy it. If you want to sell something, the best way to
sell something is if someone wants to buy it.”—
consultant, site B.

“I’'m just wondering how does that work [if a new
government scraps the programme] and what a
horrendous waste of money that would be, you
know, and if there’s any way of getting that message
home to a few people, because I do realise it is a
very political thing, but it would be such a crime, it
would really be terrible.”—IT manager, site H.
“We’re just, um, deeply worried that we’ll miss the
boat because the plug may be pulled because of
other political and financial pressures.”—local
service provider A, interviewee 2.

Centrally negotiated contacts and the “ruthless stan-
dardisation” described in the Department of Health’s
2002 national strategy were designed in part to contain
programme costs.’ The top-down approach was also in
part a response to the perceived history of slow and
uneven development of NHS IT systems before the
programme.”' A major perceived risk now was a pos-
sible radical swing back to a “bottom-up” approach
that would leave responsibility for NHS IT develop-
ments with individual trusts and at best aspires to link
multiple local systems using interoperability stan-
dards. Although a few interviewees perceived benefits
in the local choice and sense of ownership that a bot-
tom-up approach would bring, others believed it

currently impossible to integrate disparate systems
and that attempting to do so would set back electronic
health records by many years.

Any detailed electronic health record resulting from
a “bottom-up” approach would not be a single, shared
electronic health record.

“Standards and interoperability—what does that
mean? Where am I going to get my view of the
patient? I am never going to be able to see my view
of the patient because there’s going to be 30% here,
20 over there, 50 over there. Where’s going to hold
the 100% of the data that I need to see my
patient?”—local service provider A, interviewee 2.

Some NHS interviewees were determined to carry
on with implementing electronic health records,
despite deployment delays and programme uncertain-
ties, as both the potential risks and potential benefits of
introducing electronic health records had become
clearer.

“Now the way in which that gets delivered, I mean
at the moment as far as the trust is concerned, this
particular organisation will carry on, and I have the
full intention of getting something deployed. I will
stay until I finish. I'm absolutely determined.”—
implementation team, site A.

Interviewees identify multiple adverse consequences of
centrally negotiated contracts

NHS Connecting for Health devolved responsibility
for delivering the programme locally to groupings of
strategic health authorities in 2007 but retained respon-
sibility for the central contracts. Local service provi-
ders have responsibility for their own subcontracts
with systems suppliers. The “customers” for the NHS
Care Records Service—the hospital trusts—have no
direct contractual relation with NHS Connecting for
Health, the local service providers, or the suppliers of
the NHS Care Records Service applications.

The difficulties arising from this arrangement were
evident from NHS interviewees repeatedly speaking of
convoluted communication channels and, particu-
larly, frustratingly slow response times to deal with
requests for software fixes or changes.

“But what has to happen is it goes to this group to
be approved, and then that group to be approved,
and it goes all the way round the houses, and then
eventually it gets to the developer, and they say,
‘Well, it hasn’t been scheduled for a build so I can’t
touch this yet.” So then they’ve got to schedule it for
a build, but they say we’re fixed for the next three
builds, and they’re monthly, so that then brings
another three month delay to it all.”—IT manager,
site H.

“In practice, what it means is that something goes
wrong, the IT people say it’s the [supplier] people,
the [supplier] people say it’s the [local service
provider] people, [local service provider] people say
it’s your trust. Actually, it makes things a bit difficult
because people are passing the buck a bit.”—doctor,
site M.
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“[Local service providers|, with the best will in the
world, are only ever going to fulfil the contract;
they’re in business. They are, in some areas,
beginning to kind of loosen up and understand that,
actually, the success is only going to follow a much
more integrated style of working with the NHS.”—
IT staff, site B.

With contracts structured such that local service pro-
viders are paid after deployment of applications to hos-
pital trusts, delays in rollout also had a major impact on
local service provider finances. Local service providers
described their contracts as “punitive” and driving the
wrong behaviours—the second point was also endo-
rsed by some trust staff.

“We have to move out of that culture of responding
to national pressure or the Parliamentary Accounts
Committee setting six month targets because that
drives all the wrong behaviour. We have to be more
outcome driven rather than, you know, date and
milestone driven.”—local service provider B,
interviewee 2.

“I don’t know how the contracts are written ... but
what it looks like from a ground-upwards
perspective is that it’s written in such a way that
[local service provider] don’t actually have to worry
about the quality they’re delivering and whether it
actually works; they just, all they have to do is to
just basically just get bodies on the floor.”—IT
manager, site H.

Planned deployment schedules were widely viewed
as politically and contractually driven and described
by some interviewees as “unrealistic” and as “ludi-
crous” from the outset. Premature deployments had
negative consequences for users’ perceptions of local
service provider solutions, for instance, where the tech-
nology itself was not deemed ready by users (such as
“clunky,” slow to use, unreliable, with minimal clinical
functionality) or where there were publicised reports of
trusts struggling with adverse consequences after
deployment or upgrade of an NHS Care Records Ser-
vice system.

“... to me it’s a very immature product ... they need
to take it away for six months and work with some
clinicians and then bring it back.”—manager, site C.
“The issues at [hospital trust] were very big, and I
think what tends to happen is, it’s not the reality
ever that counts, sadly, it’s people’s perceptions,
and the perception by clinicians is that it’s all [the
application’s] fault.”—implementation team, site A.

Local service providers’ solutions were also viewed
by users as technologically unsophisticated, in some
cases less good than the healthcare IT systems they
had replaced.

“It’s a disappointment to have a clinical tool that is
not as advanced as what I can do when I go and do
my internet shopping for my weekly shop.”—
clinician, site M.

“I think the information system that we had before
was possibly better.”—clinician 2, site M.

Furthermore, specifications written into long term
contracts did not keep pace with technological
advances.

“The current log-on method that people have is
these ‘smartcards.” It’s like antiquated technology.
It’s a card that goes in a hole. What infection risk is
that, for starters? ... I mean, it should be something
that’s proximity, wireless.”—local service provider
B, interviewee 2.

Trusts want systems that are tailored to their particular
organisation, not standardised systems
Trusts wanted greater control over the NHS Care
Records Service; they had strongly perceived needs
for the standard solutions to be tailored to individual
NHS trusts, which saw themselves as diverse and com-
plex organisations. NHS interviewees sought systems
that were quickly responsive to changing central and
local NHS priorities, hence able to support a trust’s
business requirements, capable of local adaptation to
suit individual trust’s varied processes and work prac-
tices, quick and reliable for staff to use, and offering
early clear benefit to clinicians.
“I understand they’re trying to put in a national
product, but I think, you know, at the end of the
day, does one size fit all? I'm afraid it doesn’t.”—
administration director, site H.

Local service providers acknowledged difficulties
from the outset arising from trying to implement
inflexible standardised applications.

“It was set up almost guaranteed to run into the
problems that have subsequently been experienced
in that the standardised model as conceived by the
centre was not what the end users were looking
for.”—local service provider B, interviewee 1.

“So it’s just disconnected ... Obviously we need the
NHS to tell us what the priorities are. And I think if
we remain in a place where Connecting for Health
tell us what those priorities are, we’re always going
to be disconnected.”—local service provider B,
interviewee 2.

Locally configuring the local service provider solu-
tions could cost substantially more than deploying
standard local service provider applications in each
trust—50% more per deployment according to one
interviewee (local service provider A, interviewee 1).
The extent to which the need for local tailoring was
more perceived than real was questioned by another
local service provider interviewee (formerly an NHS
clinician), who suggested the primary need was for
NHS organisations to agree on greater standardisation
of clinical practices.

“If you have what I call a customer focus, turn it on
its head and do it correctly for the patient, and
standardise on clinical practice, the rest should
follow.”—local service provider A, interviewee 2.

Low levels of IT skills in NHS trusts, trusts’ lack of
resources for IT infrastructure and for staff training,
and, more widely, a perceived lack of fundamental
understanding that the aim of the National Programme
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for IT is to transform healthcare organisation and care
delivery were also highlighted by a diverse range of
interviewees as important barriers to deployment of
electronic health records.

Community level approaches to deployment of electronic
health records and data sharing may be the optimal way
forward

Focusing on the successful sharing of detailed electro-
nic health records at the smaller-scale level of naturally
occurring, local health communities was widely per-
ceived to offer the “biggest bang for buck” (local ser-
vice provider A, interviewee 1). A local health
community would not conform to a specified geogra-
phical area, rather it might consist of one or more,
neighbouring hospital trusts with primary care provi-
ders and associated local community, pharmacy, and
mental health services.

“More than 90% of health care is delivered within
that thing [local health community]. Now, of course,
people get referred out to [specialist children’s
hospital] from wherever, but that’s actually
relatively rare.”—local service provider A,
interviewee 1.

In England, hospitals’ services are commissioned by
primary care trusts. NHS interviewees thus often per-
ceived neighbouring hospital trusts to be local rivals
that competed for business, yet there were also sugges-
tions for future cooperation and resource sharing
between NHS organisations implementing the same
NHS Care Records Service application, for instance,
by placing staff in each others’ trusts.

“What would be useful would be for some of our
guys, yeah, basically to do role swaps. I mean, in an
ideal world that’s what you’d want to do, you’d
want to be able to send some of your staff—whether
they be doctors, nurses, physios, porters, whoever—
to do role swaps.”—implementation manager, site
A.
“So I think one of the lessons the NHS has to learn
is it needs to drive an economy of scale through
bringing together of existing capabilities within
organisations into a bigger, shared service across
those organisations.”—IT staff, site B.

The need for leadership to realise community level
cooperation was highlighted.

“I think we have a problem because there’s a lack of
trust between the trusts, so there seems to be a lot of
suspicion because of the new arrangements with the
sort of commissioning provider stuff. I think there’s
a little bit of, what’s the word, distrust, you know ...
If there was better leadership it would work well,
but at the moment we’re kind of treading water, you
know, sinking, because the leadership is not there,
which is disappointing.”—IT staff, site H.

For some London interviewees, including NHS staff,
the proposed model of cooperation between trusts
reflected prior, personal experience of such resource
sharing when, before the National Programme for IT
started, three local NHS trusts had cooperated to

deploy the same IT system sequentially in their orga-
nisations.

“For the first deployment, the final two trusts had
staff project managers and staff working in the first,
and then the first helped out the second, and then
the third. In 18 months we achieved what it now
takes about five years to do, because of that
process.”—local service provider A, interviewee 2.

DISCUSSION

Summary of main findings

These interim findings show that the initial, top-down
policy of standardised NHS Care Records Service
applications in secondary care in England has, for a
range of reasons, had to evolve into an approach that
is more responsive to the circumstances and expressed
wishes of individual hospital trusts. Although the ori-
ginal plan has faltered, foundations for detailed electro-
nic health records are emerging as the approach
continues to adapt to permit more local choice and as
NHS staff and other stakeholders gain greater insight
into both the risks and promise of electronic health
records. Deployment delays to date were often attrib-
uted to an unrealistic, politically driven timeline from
the outset. Multiple tensions between a central pro-
gramme and the local NHS “customers,” convoluted
communication lines, and NHS trusts’ lack of capacity
and readiness for IT enabled change all contributed to
delays.

The future of the National Programme for IT is still
uncertain in light of the new coalition government tak-
ing office and forthcoming cuts in public spending.
Some fear that policy makers might now swing from
the initial top-down approach to the opposite, a bot-
tom-up approach, whereas the more desirable
approach suggested by several interviewees is a hybrid
of the two, recognising a place for both central and
local responsibilities and with efforts at sharing
detailed electronic health records focused on local
health communities. Our interviewees’ accounts are
concordant with the fundamentally socio-technical
character of electronic health records and the need to
allow the mutual alignment of the technology and the
people who work with it.?>3

Strengths and limitations of this work

We are evaluating a phenomenon that is still unfolding,
and the prospective, longitudinal design should allow
us to discriminate between transitory and more sus-
tained consequences of implementation and adoption
of electronic health records. Accessing a wide range of
stakeholder perspectives and multiple data sources
illuminates changing, multifaceted, socio-technical
processes—and is strengthened by purposive sampling
of early adopter sites and theoretically informed data
collection and analysis. Previous qualitative work has
focused on a single group of senior NHS
professionals,'® whereas we are accessing the views
and experiences of many groups inside and outside
the case study trusts, including, importantly, the users
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of the new systems. The comprehensive approach
should enhance the transferability of our findings and
conclusions.

Data collection, coding, and analysis at each case
study site were primarily carried out by a single
researcher, which allowed the lead researcher to
develop familiarisation with that site and a rich under-
standing of its dataset. This approach, combined with
transparency and checking at each stage of data collec-
tion, coding, and analysis with the wider research team
and beyond, ensured findings were grounded in the
data.

We were unable to access confidential local service
provider contracts. Partly as a result of this, it has
proved challenging to gain a holistic understanding of
the overall National Programme for IT. Other bodies
reviewing the programme, such as the House of Com-
mons Public Accounts Committee have experienced
similar challenges in accessing sensitive commercial
information.?®%?

Our interim findings are based on the first round of
data collection from five sites at the forefront of imple-
mentation efforts, sampling diverse NHS organisa-
tions and all three hospital applications of the NHS
Care Records Service. When data collection and ana-
lysis are complete, we will be able to compare longitu-
dinal experiences of implementing these applications
in a wider range of local contexts, reporting from
11 secondary care settings. Preliminary data from the
additional six sites, not yet reported, strongly support
our key interim themes, suggesting high transferability
to other early adopter sites. Early adopters may differ
in important ways from NHS trusts that will join the
NHS Care Records Service programme later or not
at all. While the five trusts reported here are likely to
be representative of early adopters, we acknowledge
they may not be representative of all secondary care
trusts in England.

More generally, the optimal timing for publishing
results of policy-focused evaluations must strike a bal-
ance between providing early formative feedback that
can usefully shape policy development and providing
later feedback that is strengthened by increased evi-
dence but is reported too late to influence policy direc-
tion. Our evaluation is likely to end before new
applications and new ways of working have reached
stability, at which time further positive and negative
consequences of electronic health records may
emerge.

Considering these findings in an international context

The current literature is dominated by reports of single
organisations’ implementations of, often home-grown,
electronic health records,*” but countries such as the
United States and Australia are now embarking on
nationwide initiatives.**** Such nationwide health
information and communication initiatives and their
consequences—particularly with respect to data
exchange—are new terrain.®*’ England, the United
States, and Australia are starting with quite different
health services. They are also taking different

approaches to achieving nationwide electronic health
records, which have been categorised as “bottom-up”
(US), “middle-out” (Australia), and “top-down”
(England).*!

A bottom-up approach might preserve existing local
systems and exploit the emergence of interoperability
standards in order to exchange healthcare information
and support the patient journey. In contrast, a top-
down approach is centrally directed and replaces exist-
ing, diverse local systems with the aim of creating and
storing a single, sharable electronic health record. A
middle-out approach combines central support for
national goals and common standards with incentives
to encourage incremental compliance with standards
at the local level.*! The US government offers financial
incentives for “meaningful use” of accredited systems,
and regional data exchanges are planned.**** Hence,
local level choice is more constrained than the term
“bottom-up” might suggest. In England, the partial
migration from a top-down approach towards a mid-
dle-out approach reflects the interplay of dynamic and
complex interactions in the course of the National Pro-
gramme for IT. Arguably, both the US and the English
approach are now more closely aligned with each other
and with that of Australia, all as variations of a “middle-
out” approach. A major uncertainty remains about
how well these approaches will achieve meaningful
data exchange that supports patient care, which will
in part depend on the balance between local level free-
doms and constraints.

Policy implications
Major policy revisions affecting the National Pro-
gramme for IT are anticipated after the recent election
of anew coalition government and announcements of
widespread cuts to public spending to address the UK
national deficit. Even small policy adjustments that are
based on early evidence from evaluations can substan-
tially influence developments in a programme as large,
complex, and ambitious as introducing nationwide
electronic health records. For example, interim results
from the evaluation of the summary care record are
believed to have played an important role in influen-
cing revisions to the consent model.®

The health service in England is made up of a variety
of diverse NHS organisations, some with considerable
autonomy as NHS foundation trusts. There is also a
degree of competition between local hospital trusts
that tender to provide services to primary care com-
missioners. Our data highlight an inherent tension
between government policies that have encouraged
decentralisation of NHS control** and a policy to sup-
ply centrally procured, standardised IT systems to
local NHS settings. A further policy tension was evi-
dent in writing systems requirements into long term
contracts for NHS IT applications while national direc-
tives for service delivery and reporting by NHS trusts
continually change. Similarly, technologies change,
which can quickly result in long term contracts becom-
ing technologically outdated.
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WHAT WAS ALREADY KNOWN ON THIS TOPIC

In England the government launched a national programme to implement centrally procured,
standardised, detailed electronic health record systems throughout all 168 acute hospital
and 73 mental health trusts by 2010

This programme is considerably behind schedule

WHAT THIS STUDY ADDS

Interim results from the first, comprehensive, prospective, longitudinal evaluation of
implementing and adopting nationwide electronic health records in secondary care indicate
that a top-down, centrally driven policy to deliver standardised records systems to diverse
local NHS organisations has contributed to deployment delays and frustrations

The top-down approach has had to evolve to permit greater flexibility and local choice in
electronic health record systems and their delivery

Arealistic timescale for achieving detailed electronic health records in secondary care must
recognise that it is an incremental and iterative process, requiring active engagement from
clinicians and managers, and it is likely to take many years to deliver all its potential benefits

The immediate priority is to clarify the type and scale of detailed electronic health records
that are wanted and affordable

We offer four policy related recommendations
based on our interim findings. Firstly, it would be
immediately helpful if the Department of Health expli-
citly acknowledged inconsistencies between, on the
one hand, promoting NHS internal markets and foun-
dations trusts and, on the other, the inflexibility of long
term, centrally negotiated contracts that exclude the
NHS trust “customer.” Secondary care trusts may
struggle to implement electronic health records for
many reasons; consistency in the leadership from the
Department of Health combined with clear informa-
tion about the future of the National Programme for
IT could help alleviate some current difficulties. Sec-
ondly, it is evident that NHS trusts need to be allowed
to communicate changing local and national NHS
priorities directly to those working with them to imple-
ment electronic health records, whether this is
achieved by unfettered lines of communication
between the trust and its local service provider or
between the trust and the application supplier. Thirdly,
linking local service provider payments to “bodies on
the floor” (the numbers of sites deploying in accor-
dance with a set schedule of dates) was a strategy for
controlling the cost of central contracts that is creating
problems. Linking contract payments to more
thoughtfully agreed outcomes could potentially con-
trol costs and benefit both NHS trusts striving to imple-
ment and local service providers striving to deploy.

NHS trusts may be strongly encouraged to take local
service provider solutions but they cannot be forced to
do so. To date, some have bargained for greater influ-
ence over system choice, design, delivery, and local
configuration. Simultaneously, local service providers
have repeatedly negotiated with trusts, with their sup-
pliers, and with NHS Connecting For Health to re-set
the contracts. Public discourse tends to focus on the IT
programme’s troubled history, whereas the greater
need is to debate the desired outcome of electronic
health records in the light of the identified policy
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tensions and programme changes. Considering nation-
wide implementations of electronic health records
with the aid of broad categories such as a “middle-
out” versus a “top-down” approach is useful but lim-
ited. In England, debates about other important
dimensions—such as what kind of detailed electronic
health record is wanted, on what scale, and how much
the country is prepared to pay for it—are still far from
settled. Our fourth recommendation, therefore, is that
clearly answering these more fundamental questions

should be policy makers’ first priority.

Conclusions

The English experience indicates that a “vision” of
introducing nationwide electronic health records in
the context of a broader aim to improve national health
care can successfully kick-start an ambitious pro-
gramme of IT based transformation. Realising the
vision, however, is likely to be an incremental and
iterative process that unfolds over many years. Such a
timescale emphasises the need for flexibility and local
adaptability, both in the electronic health record sys-
tems and in how they are delivered to accommodate
technological developments and changing local and
national priorities. Public debates pitting centrally dri-
ven, standardised systems versus common standards
and interoperability might more usefully be reframed
as a debate about exactly what kind of a nationwide
electronic health record is now needed and affordable.
While there is no clear evidence as yet that a middle-
out approach will achieve the goal of large scale nation-
wide electronic health records, international experi-
ence, including England’s, suggests that neither a
purely top-down nor bottom-up approach is likely to
do so.
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Data sharing: Additional supporting data drawn from the five, interim
case studies reported here are available on request from the
corresponding author (aziz.sheikh@ed.ac.uk).
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Appendix 1: Stated, anticipated benefits of delivering the National Programme for IT,

including the NHS Care Records Service: derived from the NHS Connecting for Health

website (http://www.connectingforhealth.nhs.uk)

Benefits category Anticipated benefits Anticipated main
beneficiaries
Information availability eSecure, easy access to NHS healthcare staff

comprehensive, up-to-date
patient information

sFast, reliable means of
sending and receiving
information 24 hours a day,
7 days a week

eImmediate access to
information on the move and
in an emergency

eSupport for the provision of

quality care

Administration *Reduced paperwork and NHS healthcare staff
bureaucracy

eLess repetitive entering of
information

*Reduced errors due to
illegible handwriting

eLess time spent chasing
missing notes, X-rays,
referrals

eMore time to focus on

patient care

Clinical support *Online decision support NHS healthcare staff

tools




eGuidance on referral
procedures

*Warnings about possible
drug reactions

eFaster access to specialist
opinions and diagnosis
eSupport for multi-

disciplinary team working

sSupport for the provision of
quality driven care

eEasier, secure access to
their healthcare information
eFaster, safer diagnosis and
treatment

eFaster and more convenient
to make hospital
appointments

eImproved choice and
convenience

«Safer way to obtain

medication

NHS patients

Management

eSupport for delivery of High
Quality Care for All

eBetter information on
which to manage services
eFurther savings over
lifetime of IT contracts
through direct negotiation
and Enterprise Wide

Agreements

The NHS

Secondary Uses Service

eEvidence base for the

NHS policy makers, service




(SUS): Planning,
commissioning, and auditing
services; research; public

health

development of health policy
sSupport for more efficient
commissioning of services
and payment by results
*Audit of clinical practice
eImproving the quality and
safety of care through
research

¢ Health surveillance and
monitoring

eIdentifying patients who
interact with multiple parts
of the health system to
monitor equity of access and

provision

commissioners, researchers,

the public




Appendix 2: Overview of the evaluation of the implementation and adoption of the NHS Care
Records Service in secondary care (NHS Connecting for Health Evaluation Programme 005 (NHS
CFHEP 005)), which consists of six, complementary work packages. For more information on the

evaluation, see: http://www.nhs-Care Records Service.org.uk

NHS CFHEP 005: evaluation work packages

Work package 1 (qualitative, longitudinal)
Implementation, deployment and organisational learning
LSP roll out teams, software suppliers, members of the NHS Trust implementation
team and trainers/support staff. Relevant documents

Work package 2 (qualitative, longitudinal)
Attitudes, expectations and experiences of NHS stakeholders
Interviews with patients, carers, healthcare professionals, managers,
IT service providers, IT support personnel, administrative staff

Work Package 3 (mixed methods, longitudinal)
Organisational consequences: organisational workflow, professional roles
and data quality :>
Record review; interviews with healthcare professionals and administrative staff
involved in patient pathways; documentary analysis of relevant documents; survey

Coordinated recruitment
of participants for interviews

Work package 4 (mixed methods, longitudinal)
Assessment of costs of NHS CRS implementation Feed into
Assessing provider-specific implementation costs, comparing different
NHS CRS systems; comparing the same system being implemented in different hospitals;
and comparing implementation of systems in different service delivery environments

Work package 5 (quantitative, pre-post)
Assessing error, safety and quality of care
Quantitative measures of missing information

in outpatient clinic records

Work package 6
Organisational consequences and implications for future IT deployments and evaluations
Integration and summary of case study findings/conclusions;
interviews with additional NHS CRS stakeholders; Conclusions and recommendations
for NHS policy and practice and future evaluations
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CDSS Computerised decision support systems
CPOE Computerised physician order entry
Cul Common user interface

DCR Detailed Care Record

ECG Electrocardiogram

EHR Electronic health record

EPR Electronic patient record

ERDIP Electronic Development and Implementation Programme
ETP Electronic Transmission of Prescriptions
GP General practitioner

ICRS Integrated Care Record Service

IT Information technology

LSPs Local Service Providers

N3 National Network for the NHS

NHS National Health Service

NHS CFH NHS Connecting for Health
NHS CFHEP NHS Connecting for Health Evaluation Programme
NHS CRS NHS Care Record Service

NICE National Institute for Health and Clinical Excellence
NLOP National Programme for IT Local Ownership Programme
NPfIT National Programme for Information Technology
NPSA National Patient Safety Agency

NSF National Service Framework

PACS Picture Archiving and Communications System
PCT Primary Care Trust

PDS Personal Demographic Service

PERIC Patient Electronic Record Information and Consent
PI Principal Investigator

SCR Summary Care Record

SE Standard error

SHA Strategic Health Authority

SPO/THO Structure Process Outcome/Technical Factors Human Perspectives Organisational Context

SUS Secondary Uses Service
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1. INTRODUCTION AND OVERVIEW

The effective and efficient storage, retrieval, sharing and secondary analysis of routinely collected patient
data can be greatly facilitated by healthcare organisations moving from paper based record systems to
digital systems. Electronic health record (EHR) systems therefore, appropriately, lie at the heart of attempts
currently being pursued in many countries to reform or transform healthcare systems. NHS Connecting for
Health’'s (NHS CFH) National Programme for Information Technology (NPfIT) is the most ambitious and
expensive IT-based healthcare reform currently being undertaken anywhere in the world and the successful
implementation, adoption and integration of the multi-faceted NHS Care Record System (NHS CRS) is
fundamental to the success of this Programme if it is to realise its potential of improving the quality, safety
and efficiency of healthcare delivery. Electronic health record systems are however potentially disruptive
technologies altering many aspects of healthcare professionals’ routine working practices and patients’
experience of care; of particular relevance is that the successful integration of such systems into routine
models of care, particularly, in the context of perceived top-down or ‘imposed’ solutions (as opposed to

those which are home-grown) has been shown to be far from straight-forward.

This proposal brings together a multi-disciplinary team of academics and clinicians with considerable
expertise and experience of quantitatively and qualitatively evaluating I1T-based healthcare reforms and,
furthermore, a detailed understanding of NHS CFH and NPfIT. We seek, in undertaking this evaluation, to
build on our recent and on-going work. This includes an international overview of the literature for NHS
Connecting for Health Evaluation Programme (NHS CFHEP), Phase 1 of which has recently been
completed, which investigated and contrasted the theoretical and empirically demonstrated health benefits
of IT solutions. This included, amongst other things a review of EHRs and a detailed case study of the
implementation and adoption of the NHS CRS in secondary care (NHS CFHEP 001). We also draw upon
our ongoing evaluation of NHS CFH'’s Electronic Transmission of Prescription (ETP) scheme (NHS CFHEP
004), an on-going large cluster randomised controlled trial evaluating the impact of a novel IT-based
approach to reducing prescribing errors (funded by the Patient Safety Research Programme, the precursor
to NHS CFHEP) and a range of other on-going qualitative, descriptive and experimental studies evaluating

the potential, scope, role and effectiveness of IT-based approaches to delivering healthcare (see CVs).

Building on this previous work, we plan to undertake a theoretically informed multi-method (i.e. comprising
both quantitative and qualitative approaches) formative and summative, context rich, evaluation of the
implementation and effects of introducing the NHS CRS. Our formative evaluation will, we hope, provide
crucial insights into how the continuing roll-out of the NHS CRS can be adapted to ensure the best chances
of its successful adoption and subsequent positive impacts on professional working practices and patient
outcomes; these latter considerations are the focus of our summative evaluation. Our proposed approach is
packaged into six complementary work packages, which reflect a rich and nuanced understanding of key
guestions of scientific and policy interest in relation to EHR systems in particular and large-scale IT

deployments in healthcare more generally.
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Recognising that aspects of the NHS CRS and the implementation strategy are still in development, we
appreciate the need, if successful, to work very closely with NHS CFH and NHS CFHEP, patrticularly during
the first few months of the project, to develop a more detailed understanding of the key components of the
NHS CRS and the evolving approaches that will be taken to implementation. This more detailed
understanding will be used to further refine the overall approach here described into a more fully developed

evaluation strategy.

Section 2 provides background information and the rationale for our proposed approach and we then, in
Section 3, proceed to detail the key aims and objectives of our proposed work. Section 4 provides a
description of our proposed methods and the six work packages. Sections 5-10 provide more detailed
information on the proposed timeline, project team, research governance considerations and justification for

requested resources to support this work.
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2. BACKGROUND

2.1. Policy context to introduction of IT into heal thcare

There is increasing governmental recognition of the all too often large gap between the desired and actual
provision of quality healthcare.(1;2) This gap may result in various threats to patient safety,(3) which have
important consequences for patient morbidity and mortality; these deficiencies of care also have
considerable financial implications.(4;5) Several policy documents in the UK have recognised this threat

and highlighted the need for a range of strategic approaches aimed at improving quality of care.(6;7)

Increasing understanding of the extent of variations in care and the high risk of iatrogenic harm associated
with many aspects of healthcare delivery has rightly catalysed interest into better understanding the
disease burden posed by medical errors and variations in quality of care and, importantly, what can be
done to improve the quality and safety of healthcare delivery.(8) Fundamental to these deliberations has
been recognition of the importance of systems approaches, which shift the centre of attention away from
blaming the individual to considering how organisational context may contribute to errors,(6;9) and it is this,
in part at least, that has focused attention on the potential now offered by developments in IT hardware and

software capabilities (see Appendices 1 and 2).

In 1998, the Department of Health published Information for Health, a technology strategy for the NHS with
a commitment to implement electronic health records.(10) This was followed by the NHS Plan in 2000, a
programme of reform with the aim to develop and optimise NHS care services.(8) National Service
Frameworks (NSFs) form part of the NHS Plan and comprise a set of national standards to guide
implementation of the NHS Plan in specific service areas. The Government further established several
agencies charged with quality improvement in the NHS such as, for example, the National Institute of
Health and Clinical Excellence (NICE),(11) a governmental agency charged with developing and
disseminating guidelines of clinical excellence to NHS service providers. Similarly, in 2001, the National
Patient Safety Agency (NPSA) was established as a designated Strategic Health Authority (SHA) with the
aim of promoting patient safety in the NHS.(12)

One of the priorities outlined in the NHS Plan was developing IT strategies for the NHS, which resulted in
several subsequent reports by the Department of Health on this topic.(13;14) Ultimately, in 2002, the first
details of the National Programme for Information Technology (NPfIT) were published, this describing a
plan of action to introduce new IT systems throughout the NHS;(15) the NPfIT is currently the most
ambitious national IT venture of its kind.(16) Responsibility for delivering NPfIT was in 2005 transferred
from the Department of Health to NHS CFH, an Arms-Length Body, which also has responsibility for

coordinating procurement of IT systems for the NHS more generally.(17)

2.2 Electronic health records
Electronic health records are the central components of most large scale IT initiatives in healthcare

internationally (see Appendix 3). Although they may take various forms, with varying levels of functionality,
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the common underlying idea is to have comprehensive and readily available health information on
individual patients that is accessible to and modifiable by a variety of users throughout the healthcare
system. This vision has thus far proven to be somewhat elusive and, if successful, the NHS CRS will be the

first successful national implementation of an EHR system in the world.

We have recently conducted an extensive review of the literature for NHS CFHEP in relation to IT and its
impact on the quality and safety of healthcare. Our review indicates that, in theory, IT applications have
enormous potential to improve the quality of healthcare delivery. There is however a distinct lack of high
guality empirical evidence of the effectiveness of the vast majority of systems including EHRs. However,
key theoretical benefits have been argued to include, among others, increased efficiency, better quality of
information, improved security, safer patient care, patient empowerment, improved data availability and
increased time efficiency by decreasing time spent on, for example, administrative tasks.(18) Table 1
describes the main theoretical benefits associated with use of EHRs and Table 2 provides a summary of

the key findings from systematic reviews evaluating EHRs.
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Table 1: Key theoretical benefits of electronic he

alth records

Attribute

Benefit

Immediate and universal access to
the patient record

Increased efficiency (e.g. reduced time spent pulling charts
and duplicate history taking etc). Increased quality (better
information at the point of care). Substantial improvements in
access for patients.

Easier and quicker navigation
through the patient record

More efficient point of care assessment and data abstraction

Increased legibility and
comprehensiveness, through
computer-aided history taking
systems and better formatting (e.g.
templates)

Better quality information to aid clinical decision making and
shared care; fewer errors in patient management (e.g. mis-
prescribing)

Secure record keeping

No lost records, fewer unnecessary waits or missed
appointments, aiding informed patient care. Enhanced patient
satisfaction.

Standardisation of care among
providers within the organisation

Through better recording and sharing of information and
linkage to computerised decision support systems

Reduction of paperwork,
documentation errors, filing activities

Removes duplication, reduces processing time, decreases
personnel costs

Coding efficiency and efficacy

Improved data quality and consequently improved
measurement of health indices and processes e.g. Payment
by Results

Alerts for medication errors, drug
interactions, patient allergies

Safer patient care

Ability to electronically transmit
information to other providers
(assessments, history, treatments
ordered, prescriptions, etc.)

Fewer delays, more efficient and integrated patient care.
Enhanced patient satisfaction.

Availability of clinical data for use in
quality, risk, utilisation, analyses

Better monitoring of quality and efficiency

Availability of non-clinical data

Easier management of costs, performance and workflow

Availability of data for audit and
research, both locally and nationally

With downstream benefits for patient care through facilitating
monitoring of standards of care, quality improvement activities
and research

Adapted from: Healthcare Information and Management Systems Society (2007)(18)
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Table 2: Evidence from systematic reviews on electr

onic health records

review measures
of data quality in
EHR in primary
care

generally of better quality than diagnostic
or lifestyle data

Author Aim No. Key results Conclusion
studies
Chaudrhy To 257 EHR is more frequently examined in the The benefits of IT appear to depend greatly
et al systematically outpatient setting; after implementation of | on the quality of the implementation and the
(2006)(19) | review evidence the EHR, there was a relative decrease level and type of decision support
on the effect of of 9% for total office visits; there is an technology. One potential benefit of EHR
IT on quality, absence in the literature of key data on systems is a reduction in morbidity through
efficiency, and the financial context of capitation improved patient safety
costs of believed to be an important factor in
healthcare defining the business case for EHR use
Clamp and | To summarise 70 Positive evidence of process change The positive effects of EHR in some specific
Keen literature about associated with EHR; evidence that EHR | clinical settings are clear, but there are many
(2005)(20) | the value of EHR can increase time costs, particularly for areas where the understanding of costs and
clinicians; In many papers the evidence effects is limited
was not decisive; no compelling evidence
that EHR reduce the incidence of
adverse drug events, or that the
introduction of EHR increases or
decreases consultation time.
Delpierre To analyse the 26 Use of an EHR was perceived favourably | EHR increased user and patient satisfaction,
et al impact of EHR by clinicians; a positive impact of EHR on | which might lead to significant improvements
(2004)(21) | on medical preventive care was found; evaluations in medical care practices. However, the
practice, quality found that positive experiences were as studies on the impact of EHR on patient
of care, and user frequent as experiences showing no outcomes and quality of care were not
and patient benefit; no study analysing the impact of | conclusive. Alternative approaches
satisfaction EHR on patient outcomes reported any considering social, cultural, and
benefit organisational factors may be needed to
evaluate the usefulness of EHR
Hogan and | To review the 20 Studies reported highly variable levels of | This review showed that the understanding
Wagner published accuracy; variability arose from of data accuracy in EHR does not
(1997)(22) | evidence on differences in study design, in types of correspond with its importance. Description
data accuracy in data studied, and in the type of EHRS; and accuracy in EHR must be measured,
EHR differences confound interpretation in the | and ways to improve it must be investigated
literature
Jordan et To assess the 24 Variation in the methodology and quality Completeness and correctness of data entry
al completeness of studies, and problems in may rely on the enthusiasm of individual
(2004)(23) | and correctness generalisability; A consistent finding was | practices and of general practitioners.
of morbidity that quality of recording varied between Hence, variations in the accuracy of EHR will
coding in morbidities. be present among general practices. Like
computerized Thiru et al, they noted the lack of well-
general practice defined data quality standards and the need
records in the to correct this if better measurement of data
UK quality in primary care EHR was to be
established
Poissant et | To examine the 23 The use of bedside terminals and central | This review highlighted that a goal of
al impact of EHRs station desktops saved nurses, decreased documentation time in an EHR
(2005)(24) | on respectively, 24.5% and 23.5% of their project is not likely to be realised. It also
documentation overall time spent documenting during a identified how the selection of bedside or
time of shift; Studies that conducted their central station desktop EHRs may influence
physicians and evaluation process relatively soon after documentation time for the two main user
nurses and to implementation of the EHR tended to groups, physicians and nurses
identify factors demonstrate a reduction in
that may explain documentation time in comparison to the
efficiency increases observed with those that had a
differences longer time period between
across studies implementation and the evaluation
process
Thiruetal | To 52 Variability in methods prevented meta- The lack of standardised methods for
(2003)(25) | systematically analysis of results Prescribing data were | assessment of quality of data in electronic

patient records makes it difficult to compare
results between studies. Studies should
present data quality measures with clear
numerators, denominators, and confidence
intervals. Ambiguous terms such as
“accuracy” should be avoided unless
precisely defined.

Adapted from: The Impact of eHealth on the Quality and Safety of Healthcare - A systematic overview and synthesis of the
literature. Report for the NHS Connecting for Health Evaluation Programme (Project: NHS CFHEP 001) (2008) (26)
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2.3. The NHS Care Record Service (NHS CRS)

2.3.1 Aims of NHS CRS

The NHS CRS represents an ambitious visionary programme for the implementation of a large scale
complex EHR. It is in many ways the backbone of the entire NPfIT — its successful implementation is
therefore extremely important to the success of the Programme as a whole.(26) The primary aim of the
NHS CRS is to implement an EHR that will replace the existing mix of paper-based and electronic records.
Other key NPfIT applications such as Choose and Book (an online appointment booking service) and the
ETP scheme will in due course integrate with the NHS CRS.(27) In addition, it is anticipated that the NHS
CRS will allow patients to see and input into their own health records through HealthSpace, thereby
allowing them greater control of their personal records than has hitherto ever been possible.(28) The NHS
CRS thus aims to provide a live, comprehensive, interactive record service that will be accessible 24 hours
a day, seven days a week. When fully developed, it will function across healthcare organisations supporting

planned, emergency and unscheduled care.

2.3.2 Structure of NHS CRS
The NHS CRS is planned to consist of the following key components:
» National Spine, containing the basic capabilities of the system (29)
» National Network for the NHS (N3), allowing electronic data exchanges across organisations (30)
» Personal Demographics Service (PDS), containing demographic patient details (31)
* Images in Picture Archiving and Communication Systems (PACS) (32)
* Summary Care Record (SCR), which is held on the National Spine and contains a record of
essential clinical information
» Detailed Care Record (DCR), containing comprehensive clinical information on individual patients
seen and managed in secondary care
» Secondary Uses Service (SUS) for integration of data from different sources and then making this

available for audit and research purposes.(33)

Figure 1 represents a schematic model of the NHS CRS. How exactly the physical components of the NHS
CRS will integrate with other aspects of the NPfIT and other NHS IT systems (e.g. GP clinical systems) is
however not yet entirely clear.(16) The diagrammatic representation below may therefore need some

modification as further details of the NHS CRS and, in particular, the DCR emerge.
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2.3.3 Procurement and implementation strategy

The national approach to procurement of services and delivery will take place at a local level and is still, to

an extent, under negotiation. The general steps envisaged by NHS CFH as roll-out proceeds are

summarised briefly below:

Strategic development planning (Stage 1): Here, the Trust assesses its readiness against
defined criteria such as financial readiness, availability of trained staff and shareholder support. The
Trust then prepares a Business Case and a Project Initiation Document that needs to be approved
by the NPfIT.

Pre-deployment workshops (Stage 2):  In this stage, technical and clinical transformation and
organisational readiness issues are identified. The Trust needs to prepare a Compliance Status
Report (what is required before the trust can proceed) and a Location Resolution Plan (a detailed
plan of the tasks and resources needed to achieve compliance).

Location preparation (Stage 3): During this stage, the trust produces a joint Development Plan
with the LSP in order to outline the preferred local approach to deployment and to identify the order
in which various NHS CRS features will be introduced.

Product deployment (Stage 4): This is the final stage before “going-live”. During this period, the
Trust implements new care processes, monitors and manages change activity and holds staff
training. Trust and the LSP will build system interfaces, manages data migration and undertake
system and user testing. At this stage Trust prepares the Completion Report. Once this is approved
the Trust is ready to “go-live”.

Go-Live (Stage 5): During this stage, the trust starts using NHS CRS services. On-site support is
handed over to the Trust's IT Helpdesk with support from the LSP. Redundant legacy systems are

decommissioned.

Originally, NHS CFH had divided England into five geographical clusters. This has changed since the

introduction of the National Local Ownership Programme (NLOP), which was designed to increase local

responsibility for implementing systems and implemented in April 2007.(34) Now the original five “clusters”

have become the three “Programmes for IT” and NHS CFH has appointed Local Service Providers (LSPs)

to support the roll-out of IT systems for the NHS organisations in each of these. The SHAs are intended to

drive the programme delivery through their Senior Responsible Officers, via PCTs and Trusts. The SHAs

in each cluster group together to manage their regional NPfIT, although the governance arrangements are

still being developed for this.

The clusters and their corresponding LSPs are:(34)

Southern Programme for IT: Fujitsu
London Programme for IT: British Telecom

North, Midlands and East Programme for IT: Computer Sciences Corporation.
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It is planned that implementation of the NHS CRS into secondary care settings will be conducted in a
staged approach, this involving initial assessment of the readiness of the Trust for implementation of
various levels of service, and culminating in an actual date when the system will finally be up and
running.(35) Each cluster has proposed a phased implementation framework that will see incremental
functionality available as a sequence of releases are undertaken.(36) LSPs in the London and Southern
Programme are planned to use different functionalities of the Cerner Millenium Software, whilst the North,
Midlands and East Programme will use Lorenzo Software. The timings of implementation of releases vary
with the software in question. Note that according to E-Health Insider (no 311, 25.1.08) Fujitsu may be
renegotiating with the Southern programme and may lead to Cerner linked to best of breed clinical systems
such as pharmacy. Whatever the truth of this, it illustrates the need for the evaluators to have a flexible
approach which can accommodate such changes. Figures 2 and 3 below illustrate the intended phased
implementation of the two software applications.

Figure 2: Diagram of the intended phased implementa  tion of Cerner Millenium Software in London

[Bundle Diagram )
Release RO Release R1 Release R2 Release R3
Spine R1 Spine R2 Spine R3
PAS RO PAS R1 PAS R2
Clinicals RO Clinicals R1 Clinicals R2 Clinicals R3
Prescribing R2 Prescribing R3
Care Pathways R1
Theatres RO Theatres R1
Information for Analysis RO Information for Analysis R1 Information for Analysis R2
N J

Adapted from: Step by Step Towards the Future. The 'R Series' Release Map Leading Towards a Cerner Millennium® Solution for
Acute Trusts (2007) (36)
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Figure 3: Diagram of the intended phased implementa

tion of Lorenzo Software
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Adapted from: Draft IMT planning paper (2007) (37)

As can be seen from Figures 2 and 3, releases across systems vary with regard to their features. For
example BT Cerner RO includes “Theatres and Maternity”, whilst these do not appear until R3 in Lorenzo.
This is further complicated by likely divergence in timings from the planned schedule. For example, Trusts
may decide to not implement releases immediately after they have become available or the implementation
of the whole release (or parts of it) may slip. This may further be complicated by some sites already having

functioning computer systems in several of these areas

that may initially slow down the system. This has important implications for our planned evaluation in terms

of measuring quality and safety improvements and will be discussed in more detail in the method section

below.

The planned implementation model as described above

In reality we expect to find a more dynamic local context-dependant picture emerging as sites and LSPs

and potential resulting issues with data migration

is necessarily somewhat idealised and simplified.

seek to manage their way through the challenges associated with implementation.

2.3.4 Core and additional NHS CRS services availabl

Key elements of the NHS CRS, together with associated support, are designated as “core” and are funded
centrally as part of the NPfIT. The services are available to Trusts at no charge.(35) Trusts can however

also purchase the following additional services:(35)
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» Services that add extra-features to the NHS CRS
o Pathology

Document Management

Financial Payment

Dental

Pharmacy

Stock Control

O O O O o o

eHealth (electronic access to patients, telecare and video conferencing).

* Professional services
o Professional services to assist Trusts with activities supporting technical and clinical
transformation, whether or not these come within the direct scope of the NHS CRS
programme. These may include workshops, training, presentation materials and provision of

experienced resources.

» Catalogue services
o Trusts have the opportunity to purchase related IT products and applications at competitive

rates without the need to go to tender.

2.3.5 The consequence of the NHS CRS for Trusts and  the delivery of care

Given the disruptive nature of the technology, and the transformative ambitions it holds, it is anticipated that
the introduction of the NHS CRS will have considerable consequences for the work practices of individuals
and teams as well as for the workflow in hospital trusts. It is likely to impact and reshape the way
individuals, clinical teams and indeed the whole organisation functions. This disruptive and transformative
capacity also poses the most significant risks to the successful implementation and adoption of NHS CRS.
The NHS therefore needs to plan strategically for the introduction of the NHS CRS. To facilitate this
planning, NHS CFH has defined a set of Trust activities under the heading of “Clinical transformation”,(35)
these including:
* Awareness and communications:  Trusts need to appoint a Communications Lead and seek and
incorporate user feedback
* Process planning and redesign:  Trusts need to assess how the new system will affect current
practices and plan how new work practices may be constructed
» Tracking and managing benefits realisation: Ways of assessing the usefulness of the new
system

» Training: Trusts need to assess training needs of users of the new system and deliver training.

Trusts will be responsible for securely migrating data from the old system onto the new system, which is

preceded by a technical site survey designed to assess if their current IT resources are appropriate for the
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new system.(35) Trusts will also be responsible for establishing a variety of internal structures to ensure a
smooth introduction of the new system in sites. These will include local programme managers, co-
ordinators and local champions to set clear standards and facilitate change throughout each stage of the
implementation programme. It is planned that administrative support will be established in the form of a
dedicated Project Office. The NPfIT has developed a Cost Model to help Trusts estimate the cost of these
activities.(35)

2.3.6 Current status of the use of the NHS CRS

The planned implementation of the NHS CRS is imminent.(16) Four PCTs have since Spring 2007 been
piloting the SCR under the “early adopter” programme.(38) The introduction of the NHS CRS into
secondary care is, however, yet to come, and substantial implementations are likely to begin in the second
half of 2008 and early 2009, although a number of Trusts already have aspects of the selected products
implemented. For example, PACS has already been successfully implemented in all English Trusts. In
addition, Queen Mary’s Sidcup NHS Trust and the Taunton and Somerset NHS Foundation Trust have
“gone live” with the Cerner Millennium patient administration system in November 2007 and January 2008,

respectively.(39;40)

Other Trusts are already using some elements of the NHS CRS. For example, the Medway NHS Trust in
Kent and some London Trusts, such as Imperial Healthcare NHS Trust, plan to skip implementation of

Cerner Release 0 and start this year with Release 1.

Also of relevance is the north-south divide in terms of the major suppliers to secondary care (Lorenzo in the
North, Cerner in the South and London). As noted above, differences in the products, and in the rate of
delivery of elements within each product, may lead to different approaches being taken in the two parts of
the country. Of particular interest is the fact that Cerner is an existing product, undergoing adaptation and
development, while Lorenzo is a new product being developed from scratch is of potential importance. In
terms of pace of delivery, Computer Sciences Corporation is currently agreeing a re-phasing of delivery of
elements within the Lorenzo product. Such events, if they continue to occur, would have significant impact

on the timing of post-implementation evaluation of affected clinical processes.

A further complication that may be of importance is that additional suppliers may be providing, now or in the
future, certain elements of the NHS CRS locally, so that comparability of product within as well as between
regions may prove problematic. The “Additional Suppliers Capability and Capacity” tendering process will

probably mean that such local differences remain in place for some time to come.

2.4. Theoretical, methodological and evaluative con  siderations

2.4.1 Overall theoretical views on implementation s trategy
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The majority of previous work on the implementation of information systems in all sectors — i.e. not only in
healthcare — strongly suggests that implementation and adoption are more likely to prove successful if
sufficient attention is paid to socio-technical factors. These factors include:

» Ongoing multi-disciplinary end-user input throughout all stages of development and implementation
of the new system in order to capture real requirements and promote a sense of ownership among
proposed adopters.

* The visible commitment of management to new systems and their implementation.

» Careful attention to structural, organisational and professional challenges that arise as a result of
the introduction of the new system, and to the inevitable (and desirable) realignments and changes
that follow. Not all desirable and beneficial changes can however be predicted and planned for.

» Continuous evaluation cycles that give voice to the multiple interests and can capture and evaluate

the emerging work practice, technological infrastructure, attitudes and opinions.

One key challenge for the NPfIT is that it is widely perceived by healthcare professionals, not withstanding
NLOP, clinical leads etc., as centrally led and distant from its user community. This may adversely impact
on implementation and adoption if individuals/institutions perceive it as being imposed on them, thereby
generating resentment amongst at least some professionals. This is reflected by surveys, which show a
certain degree of local alienation and scepticism towards the programme.(41;42) In order to address these
issues, an appreciation of the multi-faceted impact of the NHR CRS, increased end-user input (i.e. doctors,
nurses and allied healthcare professionals) with visible results, and continuous evaluation and feed-back is

crucial.

Our background work has resulted in the development of a model of the spread and adoption of IT
innovations in health service organisations, which is based on Diffusions of Innovations in Health Services
Organisation theory (see Figure 4).(43) This emphasises the importance of user involvement throughout
the commissioning, design and deployment process and also emphasises the importance of both internal
and external factors in shaping beliefs, attitudes and experiences of end users in engaging with new
technological deployments. Given the intense media scrutiny and charged political environment
surrounding NHS CFH and NPfIT, we are aware that the macro cultural dimensions are likely to far more
important in the context of deployment of NHS CRS than is likely to be the case with many other IT-based

innovations.
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Figure 4: Infusion of eHealth Innovations in Health Services Organisations Model
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One of the key developments in our model is the application of Diffusions of Innovations in Health Services

Organisation theory to IT and the more comprehensive inclusion of design and evaluative considerations.

As our model is based on available evidence in relation to IT-based interventions, it may be used for
viewing the different components and contextual aspects of the infusion of the NHS CRS as an intervention
in the NHS as a complex organisational environment. We use the term infusion to depict the active spread

of the innovation in the organisation and include the process of becoming established throughout the NHS.

We use this model to inform the conceptual integration of both questions and findings such as, for example,
what is done in adopter sites to facilitate the implementation of the NHS CRS, and what more may be done.
It may be used as a general conceptual framework for both qualitative and quantitative components of our
evaluation. In addition, the proposed project may also provide with an opportunity to empirically test our

model in an integrated way.

2.4.2 Health informatics and evaluation

There is little experience with large scale national IT systems in healthcare anywhere in the world and there

is as a consequence little published evidence on evaluations of their implementation. But there is

nonetheless an emerging relevant body of work on approaches to evaluate IT-based interventions which is

of some relevance to our deliberations on evaluative considerations, particularly in emphasising the need to

move away from a simplistic focus on randomised controlled trials to the use of rigorous scientific
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approaches that also allow a more holistic appreciation of contextual and explanatory factors, which may

be crucial in determining the success or failure of the implementation strategy.(44-46)

As IT-based interventions such as the NHS CRS and the healthcare setting in which it is to be implemented
are both complex, it is now increasingly accepted that evaluation activities need to be multi-faceted. This is
often expressed in terms of employing multi-method approaches that integrate quantitative and qualitative
components. The value of combining the two lies in the resulting ability not only to determine if something
works (or results in changes in the desired direction), but also in the ability to explain why it works (or
conversely why it fails to work). However, past evaluations of IT in healthcare have been largely one-

dimensional.

Our systematic review on IT and its impact on the quality and safety of healthcare found that in relation to
EHRs robust longitudinal evidence for the effectiveness of such systems is lacking. Existing investigations
have been mainly quantitative in nature and although qualitative evaluations exist, relatively few
evaluations have combined these approaches.(47;48) This may help to explain why in the past the
introduction of new IT-based systems into healthcare organisations has proved problematic. The literature
contains numerous examples of failed ventures, which can to a large extent be explained by a lack of
attention being paid to human factors.(49;50) For example, Sicotte and colleagues describe the introduction
of EHRs into four US hospitals;(51) staff refused to use the system feeling that it did not fit in with existing

care processes.

In 2001, when Clamp and others evaluated Integrated Care Record Service (ICRS)(52) — a precursor
concept of the current NHS CRS as part of the Electronic Development and Implementation Programme
(ERDIP) of the NPfIT (see Figure 5) — they attempted to explore the system features arguing “...if a system
does not operate satisfactorily at the technical level, then it will not be used, and the evaluation of the next
three levels cannot occur”. They asked four basic questions: i. Is the EHR technically sound?; ii. Is the EHR
useful and usable?; iii. Does the EHR improve communication?; and iv. Does the EHR assist operational
decision making? They found a. patient coverage, b. completeness of data, c. accuracy of data and d.
timeliness of data problematic and a barrier for evaluation. However, they concluded that although EHR
and ICRS are very different concepts; there are many similarities and more importantly: “They are both
complex change management projects. The challenge surrounding change management are more
significant than the technical issues involved”. Whilst offering useful insights, this approach does however
somewhat over-simplify the multi-faceted and evolving inter-relationship between technology, work

processes and organisational and clinical outcomes, a point we elaborate on below.
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Figure 5: The South Staffordshire ERDIP Programme E  valuation Hierarchy
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During 2003-2006, Fulop and colleagues evaluated the processes and outcomes of implementing NHS IT
programmes in four acute hospitals Trusts in England.(53) Their objective was to describe the progress and
perceived challenges in implementing the NHS information technology programme in England. This was a
qualitative study based on case studies and in-depth interviews, with themes identified using a framework
developed from grounded theory. The authors concluded that this method of data collection resulted in a

detailed appreciation of stakeholder perceptions of challenges and potential ways of addressing these.

Greenhalgh and colleagues are currently conducting an evaluation of the “early adopter” programme,
where four PCTs are piloting SCRs.(54) This is also a mainly qualitative evaluation, which involves
investigating the views of key stakeholders including GPs, nurses, patients and the public, practice

managers and other clinical and administrative staff.

During the initial stages of our evaluation we plan to conduct, expand and update the literature review
presented in this protocol. This will include a specific search for relevant European literature utilising the
EFMI Evaluation Website, which is a very useful resource of existing IT evaluations in healthcare with
details of evaluations from a range of countries, which may prove to be of some benefit in relation to our
planned evaluation. We therefore plan to formally search the EFMI database using a variety of search

terms in the context of updating our literature review at the onset of this project.
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2.4.3 Overall methodological approach

Considering the issues outlined above, in order to gain a sufficiently rounded and dynamic understanding of
the introduction of the NHS CRS, we propose to employ a mixed methodology evaluation that uses the
principles of a stepped wedge design to select hospital sites within each of the three clusters, with data
generation and analysis being informed by realistic evaluation considerations. We will, in partnership with
NHS CFH, aim, where possible, to sample a range of hospital sites including teaching, non-teaching,

mental health, district and general hospitals.

2.4.3.1 Stepped wedge design for sampling hospitals

Randomised controlled trials provide a robust methodological approach for evaluating the effectiveness of
interventions, but they are not always ethical (i.e. when there are concerns regarding the lack of equipoise)
or technically feasible; these concerns are relevant to the implementation of NHS CRS. The phased
introduction of the NHS CRS corresponds conceptually to a stepped wedge design, where clusters of
subjects are allocated sequentially to receive a new intervention (see Figure 6).(55) In the usual
application of a stepped wedge design the clusters would be allocated randomly, but this is unlikely to be
practical in the current context. The timing of its introduction in different hospitals will, as discussed above,
be determined by operational considerations. Also, in an ideal stepped wedge design trial, all clusters (i.e.
hospitals in this case) would have observations taken at each “step” of the trial. In practice, the
unavailability of relevant comparable routinely collected data and limited research resources makes this
infeasible. Within each cluster that is sampled, however, there will, as a minimum, be an opportunity to
undertake baseline measurements for selected quantitative variables and obtain a corresponding set of
post-intervention measurements; there may however also be the opportunity to undertake a series of
measurements before and after the intervention (i.e. a time series element) and undertake comparisons
with control sites that have yet to implement the intervention (see Figure 6), both of which would add

considerably to the rigour of the analysis.
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Figure 6: Stepped wedge design demonstrating a phas  ed roll-out of the intervention (i.e. NHS CRS
into hospitals) and the opportunity for comparisons with control sites yet to receive the intervention
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The data generated will thus consist of before and after measures from a sample of clusters (hospitals),
together with data from control sites, within each of the three LSPs. For each cluster there will also be data
on the timing of the intervention. For most of the quantitative variables we anticipate some degree of
between cluster variability. Thus, the primary approach to analysis will be through random effect (otherwise
known as multi-level) modelling.(56) The hospitals will be fitted as random effects with fixed effects for the
LSPs. The timing of the interventions for each cluster will also be included in the model, initially as a linear

term, but with exploratory analysis of alternative models.

2.4.3.2 Realistic evaluation

The main strength of realistic evaluation is the attempt to link the specific contexts and mechanisms in a
way that has perhaps not been considered in the past.(57) What works in one site under certain
circumstances will not necessarily work in another site. The main issue is thus not only whether a measure
worked (as outcomes), but also how did it do so or, conversely, why it failed to work when logic dictated
otherwise. Results of conducting evaluations in a realistic way should be that the contexts (structures) that
trigger certain mechanisms are identified providing useful knowledge for future programmes. The research
task is testing theories of how programme outcomes are generated by specific mechanisms in contexts.
This task involves making intra- and inter-programme comparisons in order to see which context-
mechanism-outcome configurations are effective. This can help to inform what works for whom and in what

circumstances. Figure 7 below illustrates the realistic evaluation cycle.

Figure 7: The realistic evaluation cycle
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We propose using realistic evaluation as a conceptual framework for analysing both qualitative and
guantitative data, and plan to use Cornford et al's framework (discussed below) to inform our approach to
data collection and analysis. A key question to answer in this respect will be, “Which mechanisms of the
NHS CRS work for whom under what circumstances?” In order to answer this question, we will examine
context -mechanism-outcome configurations for causal relationships. If these can be effectively determined,
then contexts under which the implementation of the NHS CRS worked well may be re-created in other
settings (i.e. other hospitals) and consequently determine outcome. Conversely, contexts in settings where
the implementation of the NHS CRS worked less well can help to identify barriers to achieving desired

outcomes.

Examining the introduction of the NHS CRS in terms of context-mechanism-outcome (structure-process
and outcome) configurations is likely to be most complete by employing both quantitative and qualitative
methodologies. For example, context may best be investigated by qualitative means investigating issues
such as organisational culture, the wider political environment and individual attitudes. Investigating
outcomes, on the other hand, will also need a quantitative component including a measurement of
outcomes such as rates of errors, healthcare professional time spend and rates of unnecessary repeat

tests.

2.4.4 Cornford et al’s evaluation framework

Cornford and colleagues’ evaluation framework combines Donabedian’s causal chain of quality of
healthcare (consisting of a structure-process-outcome triad) with socio-technical factors including system
function, human perspective and organisational context.(59) According to Donabedian,(60) quality of care is
a function of: i. structure (e.g. organisational traits and resources); ii. processes (activities and interactions
between healthcare professionals and patients); and iii. outcomes (the difference in a patient’s health status
as a result of care). The model is presented as a matrix with structure, process and outcome on one axis

and system functions, human perspectives and organisational context on the other (see Table 3).

Table 3: Cornford et al's evaluation framework

System functions Human perspectives Organisational setting
Structure Technical structures of Stakeholder attitude and History, resources and
(Context) legacy and new NHS CRS opinion; professional roles skills within organisation.
systems Environmental
constraints
Process Systems in use, operational Human work processes and Organisation’s ability to
(Mechanisms) characteristics care giving that draws on embrace and support
NHS CRS functionality change through
implementation activities.
Outcome Systems performance, Changes in healthcare Organisational learning in
usability, reliability and delivered respect of EHR, IT
integrity management;
organisational
transformation.
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This model addresses Donabedian’s three classic aspects from the perspective of the technology used, the
people involved in the work process, and the institutional setting. The framework thus encompasses
technical, individual and team, and organisational perspectives and serves to address the long-term
prospects of a system — its sustainability within a technical, social and organisational context — as well as
changes to the means for the delivery of care and to established work practice. Use of the framework can
help in this study to focus on organisational consequence, and to lead our evaluation activity beyond a few

narrow or de-contextualised measures.

The advantage of this framework for studies of the implementation of NHS CRS is that it frames a broad set
of evaluation targets and perspectives that combine social and technical perspectives and that encompass
qualitative and quantitative approaches. It must, however, be understood as just a framework within which
specific data gathering approaches can be located, and we certainly do not claim that it alone offers the
elusive integration of the technical and social, qualitative and quantitative elements. The framework can
however, as shown here, guide evaluation activities and the choice of criteria, serving as a flexible template
within which specific evaluation criteria and methods can be located, and related one to another in analysis.
The framework is particularly relevant to the study of the key goal of reducing error through its compatibility
with Reason’s model that sees errors as having roots in technical, individual, group and organisational

failures, with the emphasis directed towards the latter end.

As a simple primary route through data the model allows consideration of how technical structures link to
human work process and create organisational outcomes — a simple diagonal similar to that used on the
South Staffordshire ERDIP studies described above (see Section 2.4.2).(54) Such a reading of data might
produce a clear understanding, but it is more likely that tracing such a simple chain of understanding will
raise questions or pose contradictions (for example, how come “good” technology did not lead to “good”
human process, or vice versa; how was a fragile and incomplete technology accommodated and made
useful by human participants?). Resolving such a contradiction will then require a shift of attention to some
other aspect of a system — perhaps in technical outcomes (for example, non-use of certain functionality), or
be found in the prior attitudes of certain stakeholder groups. Considering the interaction (inter-relations)
between the conceptual cells achieves a deeper level of understanding (a hermeneutic reading of research

data) by moving from understanding parts to understanding wholes and back again.

We now outline the application of the framework to the work proposed.

2.4.4.1 Structure: The established characteristics of the situation under study. “The things we
have”.

Structure is sometimes referred to as “the causal past”,(61) representing significant initial conditions that an
innovation such as NHS CRS must relate to — current resources and actors, and the characteristics of the

work setting and healthcare institution — and with which it must combine to become embedded.
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System functions

In the case of NHS CRS we consider the technical components used to implement the service, both as
already established and as delivered as part of the implementation activity (e.g. Lorenzo, Cerner Mllenium).
Technical elements offer specific functionality, and may displace others, for example computer-based test
orders replacing those done by paper. Part of the innovation represented by NHS CRS is thus an
innovation in structure, the introduction of new technical means and resources. And, as we know, technical
components can prove problematic — computers crash and hang, networks go down, data transmission is

not always reliable and data are not always preserved.

Human perspectives

Here we identify the various stakeholder groups who come to use or experience NHS CRS, including
healthcare professionals (doctors, nurses, pharmacists etc.), healthcare managers, technical support staff,
technology suppliers, and not least patients and carers. Each of these stakeholder groups bring key
elements of structure, for example for healthcare professionals in their professional formation and training,
their ethical tradition, as well as attitudes, desires and expectations in the face of change in general, and

technology led change in particular.

Organisational context

Here we consider the institutional and management structures through which NHS CRS is developed and
rolled-out, as well as the established culture and working style of the various institutions. Past experience of
large scale IT implementations in hospitals suggests that success draws strongly from distinctive
managerial strategies pursued over extended periods of time, but equally on the wider context within which
an institution is set — for example, the stability of the local labour market. We also know that prior positive

experience of technology can build a strong legitimacy for future innovation.

2.4.4.2 Process: The way things work and are worked out; how parts interact or operate to perform
individual and collaborative tasks. “The things we do”

Process is concerned with the activities that occur within a hospital setting as they relate to the delivery of
care. This process is to some degree under the influence of human participants through their professional
training and experience, but is equally conditioned by the structural characteristics of the technology
employed. Most significantly for our study is how process changes as a result of the implementation of the
NHS CRS, and how this is negotiated and worked out as a part of an extended implementation activity. The
real significance of NHS CRS will be found not in the technical characteristics of the supplied technology

and its designed functionality, but in the activity of accommodating it and negotiating it into use.

System functions
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The study will focus on the way that the technical components work together as a system, how they
manipulate and process data, and how correct, valid and trustworthy they are in day to day use. Prior
studies suggest that such systems are not stable or given as operational technology, but even at the best
demand constant attention to maintain the technical process at the desired level of performance. Similarly
they need attention to become and maintain acceptance within the social environment; for example,
attention to assessing and monitoring reliability and safety of the technical system (an embedded

evaluative process).

Human perspectives

Here the framework allows us to focus on the main stakeholder groups as identified above: healthcare
professionals, healthcare managers, technical support staff, technology suppliers, patients and carers).
Each group, taken alone, will present their own distinct account of what it means to work with and through
the new NHS CRS systems and which we will capture through qualitative research. More significantly
perhaps is the ways in which NHS CRS may change the relations between the various stakeholders, both
in the short term and in the longer term. Shifts in the timing, pace and location of work, and the ability to
reorganise work processes or rely on technical resources (e.g. in prescribing) may have both positive and

negative consequences.

Organisational context

Here we consider NHS CRS as an intervention or contribution to the overall organisation and to its
operational development. Previous studies emphasise the challenge that any particular hospital must face
when adopting major information systems and the long and extensive (almost unending) implementation
that it requires. Getting from “here” — which for most hospitals will be established, functioning, well
understood and tolerably safe working practices based on a mix of paper and discrete IT-based systems,
as well as the accumulated years of experience of all the main actors — to “there”,, a brave new world of
integrated information management with effective decision support — must be understood as a significant
process in itself. In these terms NHS CRS is not an end state that is achieved after a discrete effort, but is
more suitably understood as an enduring process of change and for which the organisation must be

prepared and committed.

2.4.4.3 Outcome: The consequences of an innovation, what endures, how care is experienced. “The
things that happen”

Traditionally outcome is associated with measures of patient’s health status as a consequence of a process
of care, but here outcome is extended to include the enduring state of technology, of professional interests

and for the healthcare organisation itself.

System functions

For the technical components outcome is expressed principally in their ability to continue to operate within

the environment, to be considered to maintain their status as relevant, applicable and reliable participants
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in the healthcare setting — allowed to stay — welcome. This is of course not the usual use of the term
“outcome” in healthcare, but in this case, as with other new and challenging technologies, it is indeed a

primary consideration.

Human perspectives

Once again, we consider the main stakeholder groups. For each group we will assess their overall feelings
about their work with the new system, their sense of achievement or satisfaction in doing their job or
receiving care. It is here that a more traditional notion of “outcome” can be found — with outcome reported
in terms of patient satisfaction, adherence to care pathways, or satisfaction with informational resources
available. We also must recognise the perception gaps that occur between the “ideal” care records system
and the actual one that they experience. The tensions between these two provide a useful perspective from

which to assess outcome.

Organisational context

The organisational outcome reflects the institution wide response to the implementation and use of NHS
CRS. At one extreme we may find the NHS CRS can become just “one of the things we do”, achieving over
time the status of an embedded, taken for granted, characteristic of the hospital (infusion). At the other,
may be a more problematic situation in which aspects of NHS CRS are rejected or never get beyond a
“project” status. Another related outcome measure for hospitals is their developing level of understanding of
what it takes to implement and adsorb new technical elements in the care process and to reform work flows

and work practices,

2.4.5 Integrating the methodologies

When integrating the methodologies discussed above, our model of the Infusion of eHealth Innovations in
Health Services Organisations will we hope contribute to our understanding of how the NHS CRS arrives
and is accommodated within and integrates within secondary care settings. It will inform our thinking in
relation to information systems as socio-technical systems and the ways in which this is implemented,
adopted, diffuses and then infuses within organisations. This will furthermore allow us to compare and

contrast the ideals and realities of deploying technologies.

Whilst the stepped wedge design will be used to inform recruitment of study sites and to quantitatively
assess the impact of the introduction of the NHS CRS, realistic evaluation and Cornford et al’'s evaluation

framework will inform the qualitative component of the current study.

2.5 Methodology of evaluation
As described above, our fundamental understanding of how information systems arrive and are
accommodated within healthcare settings is based on a socio-technical understanding that addresses the

technology within the context of use and as part of the care-giving practices of the various stakeholders.
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We see the implementation of technology within an initiative such as NHS CRS as a diffusion process, in
which, over time, systems, ideas and understandings move through the community; different parts of the
community experience and relate to the system in different ways at different times. We thus take a
constructivist view in which technology is given meaning through the practices which people develop
around it — see, for example, Orlikowski's concept of a “technology in practice”.(62) This approach has
certain consequences for the evaluation task: In contrast to “normal” health evaluation tasks and
randomised controlled trials we need to take very seriously people, and their attitudes and opinion, and the
ways in which these change over time. Realistic evaluation provides us with a conceptual model of context
(or in this case contexts), mechanisms, and outcomes, and asks us to focus as much on mechanism as on
outcome. This approach is very compatible with the classic approach of Donnabedian, reflected in his
concepts of structure, process and outcome. These themes are then applied to this research through
Cornford et al's Structure Process Outcome/System Factors Human Perspectives Organisational Context
(SPO/SHO) framework, which draws on both Donabedian and socio-technical models. The framework
serves in particular two distinct purposes in this research, and thereby helps to retain the focus of the work.
The first is to systematically collect data (both quantitative and qualitative) on context/structure,
process/mechanisms, and outcomes across the technical, human and organisational domains. The second
purpose is to allow such data to be drawn into an analysis that will always look beyond any single cell (be it
technical, human, outcome or structure). Meaningful insight is drawn from understanding of the inter-
linkages. This work will necessarily be built on co-ordinated complementarities of quantitative and
gualitative methods. Our focus on human activity systems with technology draws us to incorporate a
number of stakeholder groups (including patients) and explore over time their attitudes, expectations,

experiences and work practices.

Our proposed evaluation thus investigates the NHS CRS adoption in a way that will allow us to both
capture what should be ideally adopted (the systems as designed and built), while comparing it with what is
actually occurring (the systems as adopted and used) and in this way help to identify and minimise the risk
of the NHS CRS project.

We will assume that individual Trusts will adopt the NHS CRS when they achieve the readiness criteria
(Stage 1). Therefore how the evaluation sites are selected is largely determined by the Trusts. However, in
order to adopt a systematic approach to our evaluation we plan to use the principles of a stepped wedge

design using alternative approaches to selection as a randomised approach is not likely to be achievable.

Our primary objective for the evaluation is to determine what is happening during the implementation of the
NHS CRS in secondary care and what consequences this has for patient care, NHS organisations and the
people working and being cared for within these Trusts. This will include examining what might work for
whom and in what circumstances. This will also provide insight on what might not work and in what

circumstances; this will we believe prove valuable for NHS CFH for reconsidering implementing
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approaches in order to keep the project on track for a successful closure; this should also provide valuable

information on potentially transferable lessons for other IT deployments.

We plan a pragmatic, but systematic approach to selecting aspects of NHS CRS adoption for evaluation.
We will use both qualitative and quantitative observations (data collections) although we fully appreciate
that the cost of obtaining reliable and accurate data within the project time frame needs to be critically
assessed during each stage of the project. For instance, obtaining data on prescribing errors would be
feasible while determining adverse events or fatalities directly attributable to the NHS CRS would, in view of
the relative infrequency of such events and the difficulties in determining causal relationships, be extremely
difficult. Our initial approach would be to determine if the “new system” introduced by the NHS CRS is

equally safe as the “old system”.
In our analysis we will first frame theories in terms of propositions about how mechanisms are fired in

contexts to produce outcomes. This will lead to hypothesis generation and testing so as to allow refinement

of the measurements and observations we undertake (see Figure 7).
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3. AIMS AND OBJECTIVES
3.1 Key aims

The main aims of our proposed project are to inform the roll-out of NHS CRS with a view to ensuring that
this is successfully used and has the maximum chances of introducing benefits whilst minimising harm. In
doing so, we will:
» Identify benefits and negative impacts of the new system across a variety of dimensions that are
reflected in our work packages
e Liaise with NHS CFH throughout the project in order to inform both local implementation and
national roll-out of the NHS CRS.

3.2 Key objectives

The call for proposals presents some indicative research questions, but indicates that this listing is “neither
exhaustive nor exclusive”. In preparing our bid we have undertaken some reworking of the themes directly
identified in the call, and present our broad understanding of the research questions in the work packages
described below. Table 4 (below) provides a mapping of the original research questions to this work
breakdown, noting that some of the original questions are mapped to two work packages. The table also
indicates the principal data gathering activities as associated with each work package. More generally, we
see these work packages as closely related and, where appropriate, as sharing theoretical approaches,

field work activities in data collection, and analytical themes.

The specific objectives that we propose to focus on are to:

Work package 1: Implementation, deployment and organisational learning

» Identify and document the implementation strategy in use and its justification, and the balance of
planned versus emergent change supported.

» lIdentify the stages through which implementations proceed, both planned and actual, and the
criteria used to progress between stages.

* Identify assimilation gaps and the strategies used to address them

» ldentify relevant activities and deliverables at each stage (process and outcomes)

» Assess how safety, patient care and organisational context is incorporated in to implementation
activity

» Identify examples of organisational learning and the development of new competencies (technical
and evaluative)

» Feedback all the above to support the continuing roll-out of NHS CRS.

Work package 2: Stakeholder attitudes, expectations, engagement and satisfaction

» Explore key stakeholders’ (i.e. including patients/carers, healthcare professionals and managers)

attitudes and expectations of the NHS CRS in secondary care before it is introduced
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Explore their early experiences of the NHS CRS
Explore their perceptions once the system has become established and, where applicable, once
they have become experienced users of the new system

Feedback all the above to support the continuing roll-out of NHS CRS in secondary care.

Work package 3: Organisational consequences: organisational workflow, professional role and data quality

transformations

Explore how human resource transformations occur in terms of evolving professional roles and
remits

Explore how workflows transform

Investigate the impact of NHS CRS on the IT literacy of the staff involved

Understand the changing IT training needs of healthcare professionals

Investigate the impact of introduction of NHS CRS on data quality.

Work package 4: Assessment of costs of NHS CRS implementation

We seek to:

Assess exceptional introduction per-provider costs

Assess annual (recurring) per-provider costs

Develop evaluation frameworks to assess the impact of NHS CRS on costs
Validate cost categories with local providers and with NHS CFH

Make recommendations about a core dataset for NHS CRS evaluation post-implementation.

Work package 5: Assessing error, safety and guality of care

Investigate whether the introduction of the NHS CRS results in improvement in medicine
reconciliation on admission to, and discharge from, hospital

Investigate whether the introduction of the NHS CRS results in improvement in availability of clinical
records

Investigate whether the introduction of the NHS CRS results in improvement in availability of clinical

test results in secondary care outpatient and inpatient settings.

Work package 6: Organisational consequences and implications for future IT deployments and evaluations

Summarise and integrate the findings from the previous five work packages

Identify barriers and drivers that shape the implementation process and drive the diffusion of NHS
CRS within the health community

Relate findings to the overall objectives of the NHS CRS and NHS CFH — e.g. for seamless care,
efficiency gains, error reduction, guideline adherence, disease surveillance etc.

Assess the degree of transformation of the healthcare system that NHS CRS and associated

projects may lead to
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Draw conclusions in respect of governance and communications strategies related to
implementations of this scale and complexity

Identify relevant target audiences for this research, and their specific needs and interests

Prepare reports and other materials relevant to these audiences and from which they can draw in

future work.
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4. DETAILED METHODS AND WORK PACKAGES

4.1 Research scope

In line with the objectives set out in the call for proposals (NHS CFHEP 005) we propose to focus on
evaluating the implementation, adoption and integration or infusion  of the NHS CRS into hospital,
mental health and specialist community settings. We seek to develop a rich picture of the evolution of the
structure and process in secondary care in evaluation sites as a result of the adoption of the NHS CRS
and as a consequence of its interactions with other deliverables of the NPfIT such as PACS, ePrescribing,
Choose and Book and clinical decision support systems (CDSS). We will build this picture by collecting
gualitative and quantitative data as NHS CRS adoption unfolds in the evaluation sites. We will collect
formative and summative data on structural changes in the organisations (how the human resource
configurations change), process changes (how the care pathways change), system changes (how the
supplier refines the system), organisational perspective changes (how the organisation responds) and the

consequences for patient care.

Only implementation (adaptation) and maintenance (evolution) phases of the NHS CRS system life-cycle
are within the scope of this research, not requirements elicitation (exploration) or design (technical
development) phases. However, much design at the organisational and work practice level does remain in

scope, a central feature of any system being put to use.

4.2 Overview of work packages

We provide below an overview of the work packages that we aim to pursue and then provide a more
detailed discussion of each of these work packages below; Table 4 provides a mapping of the original
research guestions onto the planned work packages (see Appendix 4 for the research questions suggested
in the NHS CFHEP 005 tender).

* Implementation, deployment and organisational learn ing (Work package 1): We propose to
study the way NHS CRS is rolled out, and actual experiences of implementation (e.g. technical,
clinical and organisational issues).(63-65) This Work package also considers and explores the
effect of the macro and local context, and well as sense of organisational learning or development
of (new) core competencies including technical skills and evaluative capacity.

» Attitudes, expectations and experiences of stakehol ders (Work package 2): We propose to
study the attitudes and expectations of the various stakeholder groups over time, including
patients/carers, managers, IT service providers and healthcare professionals. This work package
will allow us to explore the changing attitude as multiple initiatives and systems come to impose on
healthcare professionals.

* Organisational consequences (Work package 3): In this work package we propose to shift the
focus from the processes of implementation of the NHS CRS itself to the evolving organisational
consequences expected, for example, in improved data quality, more efficient workflow or new

organisational roles and responsibilities.
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* Assessment of costs of NHS CRS implementation (Work package 4): This work package
focuses on the formative assessment of implementation costs of the NHS CRS.

» Assessing error, safety and quality of care (Work p  ackage 5): This work package will consider
key quantifiable benefits in relation to improving quality and/or safety of care in exemplary areas.

» Organisational consequences and implications for fu ture IT deployments and evaluations
(Work package 6): This final work package is concerned with a final integration of findings to
provide the overall summative element in the evaluation and to explore the overall transformative
contribution of NHS CRS beyond the national roll-out. This work package will thus also integrate our
findings with a critique of how the system has developed and the interfaces that have occurred, and
use this contextual information to make recommendations for implementation and evaluation of

future large-scale IT deployments in healthcare.

We wil recruit up to five secondary care sites from each of the three implementation clusters. Whilst the
detailed sampling strategy will be developed in association with the NHS CFH/NHS CRS implementation
teams, we will, where possible, seek to sample so as to ensure sites with a range of types of providers (e.g.
teaching/non-teaching, mental health, etc.), predispositions to IT implementation and the extent to which
they have already implemented aspects of the NHS CRS or software to support similar tasks. We note
however that sampling will have to accommodate the uneven pace of roll-out, and the particular choices
made at any given site as to which modules to implement. Given the project timing, and in order to serve
our formative aims in the evaluation, we expect that our sample will draw in particular on early adopters and
advanced implementers. The geographical sampling will ensure that we will have sites using the range of

systems and system suppliers.

For the sampling and recruitment of sites we will follow a multi-stranded strategy using various contacts. In
particular we will liaise with Chief Information Officers at the Strategic Health Authorities, as well as the
leads responsible for the NHS CRS roll-out within the LSP’s and at NHS CFH. Recruitment at the site
(hospital) level will be led through contacts with the trust Chief Executive and the Director of IT (or

equivalent).

Individual participants at each site selected will either be approached in person (where feasible) or by
telephone in order to enquire whether they are interested in participating in the study and if so whether they
would prefer a face-to-face or telephone interview. If they agree to be contacted again, they will receive
written information on the project outlining what participation will involve. Interested participants will be
given/sent a consent form, which they will be asked to return in a reply paid envelope. Upon receiving the
completed consent form, a researcher will contact participants in order to arrange a suitable time for an

interview.
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All Work packages are based primarily on data collection undertaken in these selected sites, though Work
package 6 extends the work to include other stakeholders. The first three Work packages in particular have

been designed to allow data collection activities to be closely coordinated.

Once the study sites have been identified and recruited, we will then move to the specific recruitment for
the various Work packages. Table 5 below summarises the individuals and roles we will target, and the
number of interviews we expect to undertake in each case for Work packages 1, 2 and 3. We will seek to
collect data for Work packages 1, 2 and 3 in a coordinated manner using, as far as is possible, the same

researchers and the same respondents.

Work packages 1 and 2 have a temporal dimension. In the case of Work package 1 this is to document the
recent history that leads up to the implementation of the NHS CRS and then to follow the unfolding
activities of implementation. In the case of Work package 2 it is to track changes in attitude, expectations
and satisfaction during implementation. In order to capture this temporal dimension we expect to interview
key respondents for Work package 1 and Work package 2 twice over a period of time — in general 4-8
months apart. In some cases we may interview three times, or follow up by telephone. We will also
maintain contacts with key managers on a regular basis by telephone so as to remain up-to-date with

events at the study sites.

Work packages 1 and 2 will share some of the same respondents in the category of managers, and IT
support providers. Work package 2 and 3 will share some of the same respondents in the category of heath
care professionals. That is, when undertaking the case study of stroke in Work package 3 we will interview
the relevant healthcare professionals in respect of their attitudes and perspectives etc. Approximately 50%

of the respondents in Work package 2 can in this way be drawn into the Work package 3 study.
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Table 4: Mapping of the original research questions

to six work packages

Work Packages

Issues covered

Original research questions

WP 1 Implementation, deployment and The means by which the NHS CRS is rolled out, and actual experiences | OA-1
organisational learning of implementation (broadly understood). The work package considers OA-6
and explores the effect of the macro and local context on implementation | OA-7
activity, as well as organisational learning and development of (new) core | OA-8
competencies including technical skills and evaluative capacity. OA-9
PC-B-4
WP 2 Stakeholder attitudes, expectations, The attitudes and expectations of the various stakeholder groups, PC-C-1
engagement and satisfaction including patients/carers, managers, administrative staff, IT service OA-3
providers and healthcare professionals. OA-4
OA-5
OA-10
WP 3 Organisational consequences: The evolving organisational consequences, foreseen and unforeseen, for | OA-1
organisational workflow, example in relation to data quality, changed workflow, end-to-end OA-2
professional role and data quality seamless care, and new organisational roles and responsibilities. OA-4
transformations OA-9
OA-12
WP 4 Assessment of costs of NHS CRS Providing a formative assessment of implementation costs of the NHS PC-B-2
implementation CRS. PC-C-3
OA-13
OA-11
OA-12
WP 5 Assessing error, safety and quality of The relevant issues of error, safety and quality of care are established PC-A-1
care and base-lined. PC-A-2
PC-B-1
PC-B-2
PC-B-3
PC-C-2
PC-C-3
WP 6 Organisational consequences and A final integration of findings to provide the overall summative element in

implications for future IT
deployments and evaluations

the evaluation and to explore the overall longer-term transformative
contribution of NHS CRS beyond the national roll-out.

Questions are identified as in the Call for Proposals pages 5 and 6, PC= patient Care, OA = Organisational Impacts, HCP = Healthcare professionals.
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Table 5: Mapping Respondents to recruitment tasksa  nd Work Packages

Research Respondents

Overall Project

WP 1

WP 2

WP 3

Software Suppliers

1*Interview

Politicians

“The wider public”

Individuals to be recruited on a Cluster/ SHA basis

CIO of SHA

Ongoing contact

LSP leads

Ongoing contact

LSP roll out teams

Interview and
ongoing contact

Individuals to be recruited as part of site recruit ment

Trust Chief executive

Ongoing contact

Director of ICT

Ongoing contact

Individuals to be recruited per site within and acr 0ss Work
Packages include the following:

Members of the implementation planning team (including the
chair, two clinical members and one IT manager)

Ongoing contact
with Chair

2*interviews

LSP person primary responsible

2*interviews

Trainers (*2)

2*interviews

Patients/Carers 6* (for qualitative interviews/surveys)

1*interviews (onsite or
telephone)

Patients (for collecting clinical information)

Care record reviews

Healthcare professionals *6

2* interview (' with 50%

1* interview ( with 50%

e Allied *2 overlap to WP3 - stroke) overlap to WP2)
» Doctors *2
¢ Nurses *2

Administrative staff 2* interview 2* interview

IT support personnel 2* interview 2* interview

Healthcare and technical managers 2* interview

IT service providers 2* interview 2* interview

Members of professional bodies

Units to be recruited include the following:

Stroke wards

(also provide respondents for
WP2)

Observation and interview

Accident & emergency department

(also provide respondents for
WP2)

Observation and interview

Human resources department

Interview/ documentation
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4.3 Work package 1: Implementation/deployment and o rganisational learning

4.3.1 Background

Systems of the complexity and scale of NHS CRS do not just appear in healthcare settings, or establish
themselves in use, on the simple basis of their technical functionality.(66) Rather they need to be, to some
degree, managed into use through a phased and often cyclical set of deliberate activities that link the
technical, the work practice and organisational aspects. However, it is well understood that systems cannot
be comprehensively managed into use, and some balance of planned versus emergent change should be
expected and welcomed. That is, systems are negotiated into use within work practices with the
participants in those practices, not imposed on them. The ways in which this activity is approached will
have fundamental consequence for developing attitudes and the way systems are used.(62;67;68)
Activities required during this period include communication with potential users and a sharing of the new
vision, various forms of training and preparation, physical installations, work process redesign, and
changeover from one way of working to another. Collectively, these activities are usually spoken of
somewhat loosely as implementation. Perhaps the most frequently cited explicit implementation model in
recent information systems literature is that of Zmud, Cooper and Kwon presented in a number of related
papers.(64;69)

The model draws on the literature of diffusion of innovation and establishes the focus of concern for
implementation as fundamentally an issue of innovation in organisational settings as much as the technical
establishment of a working system.(70) The significant difference between a technology’s physical diffusion
(what is often referred to as acquisition), and its actual degrees and styles of use (what we call adoption) is
termed the assimilation gap.(71) However, as below, adoption can be usefully understood in more fine

grained terms — e.g. acceptance, routinisation, infusion.

This is the model of implementation used here to structure data collection and analysis. As shown in Table
6 below, the perspective is presented in terms of process and product (outcome) views, compatible with the
Cornford et al. framework and able to be addressed in term of the their dimension — e.g. implementation of

technology and systems functions, of new human work activities, and of organisational change.
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Table 6: Process product view of implementation ba

sed on a staged diffusion model, with approximate m

apping to NHS CRS (64,69)

Stages Model Activities Trust based activities As per NHS Care Records Service Guide
to Planning and Preparation (35
Process Product (outcome) Process Product (outcome)
Initiation Scanning of problems and Match of IT and Problem Negotiate and explore Trusts own strategic
opportunities and IT solutions readiness to participate development plan
Adoption Rational and political A decision to invest and Assess formal readiness; Business case
negotiation commit to change Prepare Business case; Run Project Initiation Document
pre deployment workshops Compliance Status Report
Local Resolution Plan
Adaptation Develop, install, maintain Application available for use Location preparation; Joint development plan with
Prioritization of CRS features; LSP
Select preferred approach to
Implementation; Build system
interfaces; manage data
migration, undertake testing;
Negotiate/design new care
processes Completion Report
Acceptance Organisational members Application in use Ongoing staff training and

induced to commit to usage

(“GO Live”)

support; Monitor change
activity

Routinisation

Use encouraged as a normal
activity

Governance systems adjusted
to account for the application

Start to use NHS CRS; On site
support handed to trust;
Redundant legacy systems
decommissioned

Infusion

Benefits for ‘higher level
aspects of organisational work’
from comprehensive and
integrated use

Use to fullest potential
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4.3.2 Aim
The aim of this work package is to study the ways NHS CRS is rolled out (implemented) within clusters and

within individual healthcare organisations.

4.3.3 Objectives
We seek to:
» Identify and document the implementation strategy in use and its justification, and the balance of
planned versus emergent change supported.
» Identify the stages through which implementations proceed, both planned and actual, and the
criteria used to progress between stages.
» Identify assimilation gaps and the strategies used to address them
» lIdentify relevant activities and deliverables at each stage (process and outcomes)
* Assess how safety, patient care and organisational context is incorporated in to implementation
activity
» Identify examples of organisational learning and development of new competencies (technical and
evaluative)

» Feedback all the above to support the continuing roll-out of NHS CRS.

4.3.4 Methods
This work will be undertaken at two levels, that of the cluster/region/LSP, and that of the healthcare

organisation.

Preliminary work will be based on document review and interview with the technical developers and the

implementation teams at the LSP.

Design

The design of this work package allows for the collection of data from the LSP/Region and from the
healthcare organisation. Thus the approach will allow a picture of the degree of variation between the
approach in regions, and within regions by individual healthcare organisations. Given the temporal
character of implementation and adoption, the design allows for a regular data collection activity over a

period of up to one year per site.

Sampling
At each site (note that where possible we will use the same people as in work packages 2 and 3, discussed

below.)
* Four members of the implementation planning team including the chair, two clinical members and
one IT manager
* Two members from the LSP who have primary responsibility for this implementation site
» Two trainers or support staff (in house, LSP or contracted).
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Data generation

This work package will be based on semi-structured face-to-face interviews. The interview guide will be
based around the declared implementation strategies and time frames used in the cluster/region, and the
Cooper and Zmud model described above. We will also collect, where possible, relevant institutional

documentation, publicity materials and training resources.

Regular follow-up telephone interviews/emails will be used to maintain contact with identified people and to

obtain an account of the implementation momentum.

Key issues to be explored

As identified in the discussion of the background to the work package, the key issues we identify are as
follows:

* Choice of implementation strategy at LSP and Region

* Choice of implementation strategy at site

* Implementation phasing, timing and resourcing

e Check-points and phase transition processes

« Development of organisational capacity to manage technology and exploit it in healthcare work

» Balance of resources between site and LSP

e Composition of implementation team

» Linkage of implementation management to wider healthcare community

* Aspects identified by stakeholders as good or poor practice.

We plan to consult healthcare professionals when developing topic guides for interviews. These healthcare

professionals will include both junior and senior nurses, doctors and allied health professionals.

4.3.5 Data analysis

The data collected will allow within LSP/Region and between region comparisons. This analysis will be
supported by the use of a fairly formal interview guide, giving an ability to make comparative statements
about individual sites. The work, together with data collected in work packages 2 and 3 will allow an
analysis that explores the relationship between local context (structure), the NHS CRS programme, and the
LSP resources. We envisage that the primary focus of data analysis here (in contrast to Work packages 2
and 3) will be more on the relationships between the technical elements and the organisation, expressed in
terms of processes of deployment, and outcomes of usable live systems, and systems in organisational

use.

50



4.4. Work package 2: Stakeholder attitudes, expecta tions, engagement and satisfaction

4.4.1 Background

Various examples of failed EHR implementations across the world support the importance of considering
and addressing stakeholder views of the new system.(49;50;72) In the context of the NHS CRS, these
stakeholders do not only include healthcare professionals (i.e. doctors, nurses and allied healthcare

professionals), but also managers, IT service providers and patients/carers.

Patient/carer perspectives, although crucial for the success of the NHS CRS, are often neglected in large
scale evaluations of interventions in healthcare. This is however arguably the most important stakeholder
group with potentially most to be gained from implementation of the NHS CRS. Existing investigations
have mainly been conducted in primary care and UK studies indicate that patient perspectives towards
EHRs are largely positive.(73;74) However, important patient concerns surrounding the confidentiality of
EHRs have been identified. As part of the ERDIP, mentioned above, the Patient Electronic Record
Information and Consent (PERIC) project, found that many patients have concerns relating to access of
those who are not directly involved in their care such as receptionists and social workers.(75) The project
also found demographic differences in attitudes, with females being most concerned about these issues
and older people being least concerned. In addition, the “Share with Care” project, which is also part of the

ERDIP, found that patients wish to be asked for consent whenever information is shared.(76)

Healthcare professionals comprise another key stakeholder group whose attitude to the introduction of the
NHS CRS is crucial to its ultimate success. Of concern, however, is that several surveys show relatively
negative perceptions of healthcare staff towards the NPfIT.(41;42) Again, confidentiality issues were found
to play a major role and radical changes in work practices that are likely to result from the introduction of
the new system may also contribute to re-considering the relative perceived value of the NHS CRS over the
old system. Investigations from outside the UK have further uncovered some concerns relating to EHRs
negatively impacting on the clinician-patient relationship and computers as a physical barrier for healthcare

professionals to orient themselves towards the patient.(77-79)

Conversely, it has been argued that time savings as a result of the introduction of EHRs may increase both
provider and patient satisfaction by reducing waiting times and speeding up care processes.(80;81) It has
also been argued that EHRs may result in increased patient empowerment. However, a recent UK study

has found that patients’ desire to be empowered through computer usage may be negligible.(82)
4.4.2 Aim

The aim of this work package is to explore key stakeholder attitudes, expectations, engagement and

satisfaction in relation to the introduction of the NHS CRS in secondary care over time.
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4.4.3 Objectives
We seek to:
» Explore key stakeholders’ attitudes and expectations of the NHS CRS in secondary care before it is
introduced
» Explore their early experiences of the NHS CRS
» Explore their perceptions once the system has become established and, where applicable, once
they have become experienced users of the new system

» Feedback all the above to support the continuing roll-out of NHS CRS in secondary care.

4.4.4 Methods

In order to obtain a thorough understanding of the introduction of the NHS CRS in secondary care, we will
seek to obtain an insight into the perspectives of a range of stakeholders. Gaining insights into a variety of
key stakeholder perspectives is important as the introduction of the NHS CRS may have different impacts
in different contexts. This is crucial for hypothesising about causal relationships relating to the context-
mechanism-outcome sequence.(57) In particular, we will seek to identify contextual barriers to adoption
and generalisable contextual facilitators for the widespread embracing of the NHS CRS among key

stakeholders.

Participants
We propose to explore the perspectives of:

* Patients and, where relevant, their carers

» Healthcare professionals (i.e. doctors (including junior doctors), nurses (including nurse
prescribers), pharmacists and allied health professionals)

* Managers

» IT service providers

* IT support personnel

+ Administrative staff.

Recruitment

Participants will be recruited from sites that implement the NHS CRS. Given that there are three
geographical areas implementing the new systems, we will aim to recruit from up to five sites (hospitals) in
each of these areas (15 sites in total). As sites involved are likely to vary in relation to local arrangements
and preferences, approaches to recruitment of participants will be flexible, being negotiated with key

contacts and gatekeepers at each site.

Whilst healthcare workers and clinicians may be approached directly by the team, patients will be recruited
with the help of recommendations of clinicians or ward sisters and, if applicable, from expert panels at
individual sites.
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Sampling
We will aim to recruit the following range and approximate number of participants from each of the 15 sites

(where possible, these will be the same individuals as in Work package 1):
» Six healthcare professionals (2 allied health professionals (including pharmacists), 2 doctors and 2
nurses)
* One manager
* One IT service provider
e One IT support personnel
* One administrative member of staff

» Six patients/carers.

Maximum diversity sampling will be employed and in so doing we will aim to sample staff working in a

range of clinical areas, and patients with a range of long-term conditions.

The views of staff involved in the direct utilisation of the new system as a means of delivering care and
those supporting the introduction of this new system will be obtained by interviewing healthcare staff,

support staff, providers and managers.

We see patient perspectives as being a very important part of this work and an essential complement to
those of the healthcare community and IT professionals. Studying this group will offer an important
opportunity to gain insights into how care is experienced and understood as new systems and work
practices come into use.(26) Through including patients we will be able to capture an often overlooked
perspective on perceived changes in quality of care associated with introduction of an electronic health
record. We expect these interviews to be relatively brief and straightforward, justifying the effort and costs

involved in conducting them.

In total, we are thus proposing to undertake approximately 240 interviews (plus those that are serial
interviews) and expect that these numbers will lead to saturation and generalisability beyond the settings in

which these data are collected.

The overall purpose of this Work package is not to obtain a representative statistical sample of
interviewees; rather, our proposed sampling is purposive, issue driven and does not make claims about the
direct generalisability of findings. This is a defining characteristic of qualitative research where the aim is to
explore emerging issues important to and perceptions of individuals in order to obtain a more in-depth
understanding of how the new system is received and accommodated within work situations. The sample
size will therefore be guided by theoretical saturation with the end of recruitment of participants determined
by the point at which no new themes are emerging. In giving the approximate numbers of individuals to be

interviewed, we have merely given an indication of the numbers that we expect will lead to theoretical
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saturation. We will continue data collection until this point is reached. Should a greater amount of interviews
than expected be required, we will, as suggested, aim at redeploying resources until theoretical saturation
is reached. In the (unlikely) case of such a scenario occurring, this decision would be taken in conjunction

with the Independent Project Steering Committee.

Data analysis will be iterative and guide future sampling. Thus, when recruiting participants, divergent
views will actively be sought and we will encourage and give permission to subjects to describe any
perceived strengths and limitations of the new system. Although recruitment is most likely to be facilitated
through gatekeepers and contacts, we will attempt to build on this approach through open access and give
individuals who want to be heard a chance to be involved. This will most likely happen through inviting

comments by email and announcements/presentations at the sites in question.

Design

This work package will employ qualitative methods incorporating a longitudinal element in order to capture
the temporal dimension of stakeholders’ experiences. Qualitative enquiry is ideally suited for exploring
subjective experiences and allowing participants to raise issues of personal significance as they experience
change. The richness of data obtained is expected to result in a much more in-depth picture of adoption
behaviour than could ever be obtained by using quantitative methods alone. The longitudinal element is
likely to be important as participants’ attitudes towards the new system are likely to change over time as
they experience the transition from the old system to the establishment of the new system. This design is

powerful in that it can capture change as it happens from the perspectives of key individuals.

Procedures

Data collection

We will employ two methods of data collection including face-to-face and, where appropriate and
convenient, telephone interviews. As it is likely that the introduction of the NHS CRS will influence
stakeholder groups in different ways, interviews with patients will be more structured than those with other

key stakeholders.

With the exception of patients, we plan to conduct interviews with the same individuals at two and, where
relevant, three time points during the implementation of the NHS CRS in order to capture the temporal
component:

» Early perceptions at baseline

* Perceptions during early use

* Perceptions in more established use.

Our focus will be on perceptions during early and more established use; these interviews are expected to

last around 30 minutes each.
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Patient interviews are expected to be briefer than interviews with other stakeholders at around 10-20
minutes each. Here, questions will be more structured to give participants guidance, whilst still allowing

time and space for elaboration.

We acknowledge that the proposed number of interviews is relatively large, but feel that this quantity is
necessary to obtain an adequate insight into potentially important issues at each site and from each
viewpoint. In order to keep the workload manageable, we will however try, wherever possible, to

synchronise data collection activities in Work packages 1-3.

Key issues to be explored
The issues to be explored in the methods of data collection outlined above will slightly vary among groups.
Key issues to be explored in healthcare professionals, managers and administrative staff include:

» Attitudes to NHS CRS (over time)

» Perceptions of efficiency, safety and convenience

* Integration into wider work processes

» Changes in work practices (deliberate and emergent)

» Consequences for communication and interaction

» The national roll-out (possible adaptations/alternative models and recommendations).

Key issues to be explored in IT service providers and IT support personnel include:
» Attitudes to NHS CRS (over time)
» Perceptions of efficiency, safety and convenience
* Integration of NHS CRS into existing systems (data transfer)
» Continuing support

* The national roll-out (alternative models and recommendations).

Key issues to be explored in patients include:
» Attitudes to NHS CRS (over time)
» Satisfaction
» Perceived impact on patient care
* Acceptance and use of the new system

* The national roll-out (alternative models and recommendations).

As in Work package 1, we plan to consult healthcare professionals when developing topic guides for
interviews and questionnaires. These healthcare professionals will include both junior and senior nurses,

doctors and allied health professionals.

4.4.5 Data analysis
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Making use of both formative and summative methods is expected to result in a rich contextual picture of

how key stakeholders perceive the introduction of the NHS CRS into secondary care over time.

Data analysis will consist of comparing data within individuals, perspectives (including patients and
professions), and within and across sites. Cornford and colleagues’ evaluation framework will guide these

efforts and provide with structure.(59;83)

Due to the volume of data and in order to keep bias to a minimum, we will seek to analyse the data with the
help of two experienced researchers who will use NVivo 7 software to facilitate coding. In doing so we

expect the survey data to take significantly less time than data obtained from interviews.

We expect the analysis of data collected in this work package to result in detailed recommendations that

can inform both NHS CFH'’s current implementation efforts and the national roll-out of the system.

4.5 Work package 3: Organisational consequences: or  ganisational workflow, professional

role and data quality transformations

4.5.1 Background

Adoption of NHS CRS in acute trusts is intended to be “disruptive” in the sense that it will replace the
existing paper and IT-based systems and practices. The NHS CRS is not however a “disruptive technology”
in the sense in which this was originally described by Christensen in 1997, as NHS CRS is not an
unexpected new technological development.(84) Rather, it is a planned introduction of innovation. In this
work package, we seek to evaluate the acceptance of NHS CRS technology innovations (adoption) by
healthcare workers and seek to understand how they incorporate this technology in to their everyday
practices. We plan to explore the comprehensiveness and the sophistication of use of the NHS CRS and
the extent to which its full potential is realised and embedded in the organisational infrastructure, i.e. the
extent to which the technology infuses into the NHS. NHS CRS adoption is not expected to be smooth;
some components of it will be introduced in some departments first and these are then to an extent
expected to diffuse within the broader healthcare organisation. Diffusion of NHS CRS is thus another facet
of our inquiry. As Christensen described it, disruptive technology lacks refinement, often has performance
problems because it is new, appeals to a limited audience and may not yet have proven application. This

has some resonance with the current reported state of affairs of the NHS CRS.

NHS CRS adoption will result in a large scale health service redesign, making it important that we study the
socio-technical features of the NHS CRS. Coiera has proposed four rules for socio-technical informatics,
namely:(85) i. technical systems have social consequences; ii. social systems have technical
consequences; iii. to design socio-technical systems, we must understand how people and technologies
interact; and iv. we do not design technology, we design socio-technical systems. The first two of these are

particularly relevant to our evaluation, whereas the latter is more relevant to IT system designers (and are
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not considered any further here). We briefly expand on these two relevant rules below in the context of
possible implications for NHS CRS:

» Technical systems have social consequences: NHS CRS will change how people work and the
new ways of working will create new roles and existing roles may disappear resulting in job
redundancies. Transformations of professional roles are inevitable. The educational and training
demands may not match the existing workforce profiles resulting in undue pressure on existing staff
to change, leading to anxieties and insecurity among staff. These organisational transformations
could be highly disruptive. This may adversely affect staff morale and have a negative impact on
NHS CRS adoption.

* Social systems have technical consequences: NHS CRS may be well-designed and effective,
but this is no guarantee that it will be used. Use is likely, to an extent, to be influenced by the
prevailing local culture within Trusts. The factors that may help overcome any prevailing negative
attitudes include existence of local champions and proactively fostering a climate that supports
innovation. Users may also reject systems because of poor usability or safety or security concerns.
User interface design has an impact on data quality and the NHS CRS could degrade or improve
the data quality with resulting patient safety and quality implications.(86;87) NHS Common User

Interface (CUI) is expected to safeguard such concerns.(88)

A given milestone in the NHS CRS adoption trajectory can be viewed in the context of its dominant
innovation perspective (implementation, adoption, diffusion, infusion etc) enabling us to loosely map each
stage to a wealth of information available from recent systematic reviews, including ours.(70;89) Our field
data therefore can be mapped to research evidence in systematic reviews though the dominant innovation
perspective of the NHS CRS adoption trajectory at the time of data collection. This will, we believe, serve

as a useful aid to interpretation of our findings.

In this work package we propose to evaluate the stroke pathway (as an exemplary workflow package) in
each of the evaluation sites.(90;91) Management of strokes in the NHS has undergone a dramatic change
recently and with the adoption of the NHS CRS and introduction of Map of Medicine® further changes in
care pathways are likely. The dynamic nature of this environment makes it an ideal platform for us to
evaluate various transformations in professional roles, data quality, training needs, quality of data entry and

record content, IT literacy and workflows.

4.5.2 Aim

To evaluate the organisational level transformations during NHS CRS adoption process.

4.5.3 Objectives
Using stroke as an exemplar long-term condition, we seek to:
» Explore how human resource transformations occur in terms of evolving professional roles and

remits
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* Explore how workflows transform

» Investigate the impact of NHS CRS on the IT literacy of the staff involved
» Understand the changing IT training needs of healthcare professionals

» Investigate the impact of introduction of NHS CRS on data quality.

» Investigate the impact of introduction of NHS CRS on quality of data entry and record content

4.5.4 Methods

Data will be collected from people (participants) and systems (computer databases) both directly and
indirectly involved in the stroke pathway. We plan to undertake three stages of sampling, i.e. before
adoption, during the early phase of implementation and when NHS CRS has reached a reasonable stability
(with regards to system modification and adaptation). Both qualitative data (interviews, questionnaires) as
well as quantitative data (job roles and data quality statistics) will be collected, thereby allowing us to build

a rich picture of the organisational and data quality transformations that occur.

Data related to role transformations will be obtained from the respective human resource departments of
the participating hospitals. Workflows are now recorded in the form of protocols and Patient Group
Directions, these being written directions relating to the supply and administration (or administration only) of
prescriptions only medicine by certain classes of healthcare professionals. It provides a legal framework for
para-medical staff to participate in the medicines management process thereby improving the throughput
of, for instance, stroke pathway. In this pathway early therapeutic intervention is likely to reduce long-term
disability of stroke patients. Data on IT literacy and IT training needs are collected by qualitative methods
(interviews and questionnaires). Data quality considerations will relate to validity, completeness, reliability,
coverage, accuracy and timeliness in the recorded information. These data will be collected by record
reviews using structured templates. Data quality in electronic records largely reflects the quality of data
entry. Record content analysis is therefore important and this will be evaluated by auditing the number of

essential data categories entered by the user in the electronic record.(92)

Participants
* Range of healthcare professionals and support staff involved in the stroke pathway

Systems
* PAS system

» Radiology system
» Laboratory system
» Electronic records

* Prescribing system.

Documents

* Job advertisements
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* Training programmes

» Different versions of stroke protocols and pathways.

Recruitment

Participants will be recruited and systems selected from sites that implement the NHS CRS. Given that
there are three geographical areas implementing the NHS CRS, we will aim to recruit from three accident &
emergency departments of acute Trusts in each of these. This will, as discussed above, be achieved by
initial networking with NHS CFH, LSP and acute Trusts.

Sampling
There are two dimensions to sampling, namely with reference to the accident and emergency departments

(human resources, care pathways, IT literacy of the staff involved) and to patients with stroke (data quality).
We will sample approximately 10-20 stroke patients from each site. Data will be collected from computer
systems (for data quality and record content) and from all the staff who were involved in the management
of each patient (IT knowledge, training etc.). Data on changing job profiles, training programmes and stroke
management protocols will be obtained from each of the participating accident and emergency

departments.

Design

Data on IT knowledge and training will be collected by interviews and questionnaires. Data relating to
changing job profiles will be obtained from the human resources departments. Data on data quality will be
obtained from systems by database inspections using both manual and automated methods. Data on
record content will be obtained by auditing the number of essential data categories (Table 7) recorded in

the electronic records.

Table 7: Categories of clinical data

Category Components Examples

Identifiers Demographics, Identity | Name, date of birth, NHS
codes number

Patient findings History Description from patient
Observations Subjective: symptoms

Objective: clinical signs

Assessment Assessment Diagnosis

(hypothesis)

Plan (hypothesis) Plan Proposed treatment, tests
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Actions Therapy, referrals, tests Actual therapy, initiated,
Information shared, follow- | tests ordered

up
Modifiers Who recorded data, when, | Who made the
Certainty, severity observation, when,

certainty

Adapted from: Health Informatics: Information and Communication (2002) (93)

Procedure

We will employ qualitative methods to capture temporal dimension of skills and knowledge transformations.
This information will be triangulated with documentary data collected in regard to skills and knowledge
transformations. Several pre-selected data sets will be inspected for validity, consistency, timeliness and
accuracy. We will use data customised quality probes to explore the quality of electronic patient data.(94)
The concept behind the data quality probe is the notion that mismatched clinical data recorded represent
poor data quality (Figure 8). The number of essential data categories recorded will be audited by inspection

of records by trained researchers.

Figure 8: Examples of two-item data quality probes

DATA ITEM B
Present Absent
A+B must be present. A is present + B is absent.
2| eg Patients with hypertension | e.g. Patients with penicillin
¢ | must have had a BP measure allergy should not be
<= | Probe: Patients with prescribed penicillin.
< hypertension and no Probe: Patients Px
BP measure penicillin who are allergic
A is absent + B is present. A and B are mutually
< exclusive.
= = | e.g Patients without heart e.g. Men recorded as having
E L | disease should not be taking had a hysterectomy.
e L | long acting nitrates Probe: Non-females with a
ﬁ =% Prf}be: Pat.lents on long recorded hysterectomy.
« acting nitrates with no
- record of heart disease

Adapted from: Healthcare Computing (2004)(58)

For this evaluation data quality probes needs to be designed and that will require clinical, informatics and

computational input. Some of the data quality probes can be easily constructed by reference to stroke
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protocols while others relating to various clinical contradictions specific to the stroke pathway need to be

designed. We are confident our team has resources to do this task.

Key issues to be explored

The key issues addressed in this package relate to organisational and data quality transformations. They
are:
» Does data quality improve or show degradation?
» Wil there be a mismatch of skills and knowledge required for proper use of the system and that is
available?
* How disruptive is the associated organisational change in terms of new staff recruited and needing
to familiarise with new care pathways?

» Does the quality of data recording (entry) improve?

As in Work packages 1 and 2, we plan to consult healthcare professionals when developing topic guides for
interviews and questionnaires. These healthcare professionals will include both junior and senior nurses,

doctors and allied health professionals.

4.5.5 Data analysis

Formative and summative data analysis will result in a rich contextual picture of organisational
transformations induced by the NHS CRS adoption. Data relating to various organisational transformations
are qualitative and they need to be first be analysed by standard categorisation methods (open coding,
selective coding and theoretical coding etc). The emerging themes will then be further analysed with
reference to the Cornford et al framework to determine rational conclusions. As mentioned before, what
works for whom and when, is important information for the future NHS CRS roll-out programme of NHS
CFH. We will first postulate mechanisms, contexts and outcomes of observations that we plan to make and
then, during analysis, using realistic evaluation methods we will seek to critique our observations in relation
to our hypotheses; findings will be presented in relation to what is likely to work, in which context and for
whom. This will help us to formulate detailed recommendations that inform both the NHS CFH's current

implementation efforts and the national roll-out of the system.

4.6 Work package 4: Assessment of costs of NHS CRS  implementation

4.6.1 Background

It is widely assumed that adoption of NHS CRS will benefit patients, healthcare professionals, managers
and planners in the NHS, and these key perspectives are addressed in the earlier described work
packages in this proposal. This Work package examines the expectation that the NHS may benefit
economically in terms of savings in cost and time, for example, from cutting out paper-based transactions,
replacing paper-based filing and storage by automatic filing and archiving systems, improved workflow and

reduction in errors. The complexity of the programme being implemented necessarily poses a complex
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evaluative challenge. Current research specifically concerned with the evaluation of implementation of NHS
CRS in the UK is limited,(95) and comparative quantitative studies evaluating different forms of EHR are
virtually unknown.(96;97) Bowns, Fulop and Chaudhry suggest that the few reports of NHS CRS evaluation
that exist rarely gave a full account of costs involved and many evaluations are simplistic and
incomplete.(96) Previous evaluations of IT systems have used some form of ‘before and after
comparison of costs, taking a healthcare providers perspective.(95) Most studies of the effects of PACS
and EHRs have included the initial costs of implementation and some have also included the costs
associated with operation and maintenance.(98;99) Studies have measured various combinations of space
requirements, staff time, staff productivity, transcription times, turnaround time, test completion time, test
order rate, test repeat rates, drug costs, revenue gains, length of stay, return on investment and impact of
improved coding on revenue.(95) Fulop and Chaudhry identified a number of technical concerns with the
existing evaluations, a key limitation being that the comparative technology was not clearly started in many
studies.(95;97)

There is no standard evaluative framework in place to assess the costs of EHR implementation and
implementation of an EHR on this scale is unprecedented. We appreciate that very little or almost no
previous work is available on this subject and we will therefore need to develop appropriate measurement
techniques.(100) Given the stature and the status of this project we believe that this additional work is both

possible and justified.

The central function of this work-package will be to assess the implementation costs, and develop a
framework for costing that can be rolled out to trusts as NHS CRS is implemented, taking into account the
different combinations of required and optional packages available at different phases of implementation of
the different NHS CRS systems (discussed above). We will measure the costs of implementation of NHS
CRS at early and later adopter sites, and will address both initial ‘exceptional introduction per-provider

costs’ and ‘annual recurring costs’ for the NHS CRS packages being introduced.

Furthermore, expectations of new system may not be met if the technical specification of the system does
not meet the demands of the service, such that costs savings may not be realised. When a new electronic
record/CPOE system was introduced into a UK NHS trust, the researchers found that it took the same time
for the researcher to access paper records from before the electronic record as it did the computer ones
after the electronic record’s introduction — the server was overloaded, so it was hard to access in the day

and still very slow in the evenings and weekends.(101)

The most extensive and most rigorous quantitative study carried out in the UK in this methodological area
was one to establish the net costs to secondary care of a hospital-wide PACS that comprised digital
acquisition, storage and transmission of radiological images via a hospital-wide network to 150
workstations.(102) 'Before and after' comparisons and time series analyses were carried out at

Hammersmith Hospital (London, UK), and comparison with five other British hospitals where PACS was not
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being installed. The cost analysis considered implementation costs and changes in key elements of
hospital running costs, including the impact of changes in the length of inpatient stays. Running costs
increased for equipment and maintenance, computer staff, utilities and radiographers, and reduced for
clerical staff, healthcare assistants, dark room technicians, radiology times, films and chemicals and

clinician time.(99)

4.6.2 Aim

To provide a formative assessment of implementation costs of the NHS CRS.

4.6.3 Objectives
We seek to:

» Assess exceptional introduction per-provider costs

e Assess annual (recurring) per-provider costs

 Develop evaluation frameworks to assess the impact of NHS CRS on costs

» Validate cost categories with local providers and with NHS CFH

» Make recommendations about a core dataset for NHS CRS evaluation post-implementation.

4.6.4 Methods

There is uncertainty around the actual roll-out of specific modules of the NHS CRS packages, such that we
cannot yet design a detailed evaluation for any individual region, nor develop a comparison between
regions. Due to these uncertainties, we are not currently in a position to specify our data collection sites,

which may have their own confounding elements of any such design.

Instead, we present the more general issues of how to measure the costs of implementation of NHS CRS,
and propose to develop a number of compatible approaches, assess the available data and evidence that
is generated in the implementation process as well as by our other work-packages. Our key deliverable
from this work-package will be a validated framework of measures that can support further implementation

activity and help to prioritise modules in the roll-out.

A range of different approaches can be used to estimate implementation costs, including analyses of
routine data, financial transactions and direct observation of resource use. The range of methods
includes task completion times, work sampling, direct observation, activity monitoring, diaries and

qualitative techniques.

In summary, we will collect data on the following per-provider cost categories:

Exceptional introduction per-provider costs, including:

e« Hardware
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o0 Servers and back-up servers, network installation, PC workstations, laptop computers,
printers
0 LAN upgrades and wireless access
o Ergonomic equipment (keyboards, workstations, monitor stands etc)
o Interfaces to other systems (e.g. PAS, registration, scheduling, pathology, radiology,
pharmacy)
» Software (initial purchase and support)
* Training suites
» Technical support staffing and personnel coverage to support CRS implementation

* Project and change management teams (including aspects such as workflow process redesign)

Annual (recurring) per-provider costs, including:

» Software (annual licensing, support and periodic upgrades)

» Hardware (support, upgrades and maintenance)

» Costs of user accounts for support staff

* Long-term technical and system support administration staffing in support of CRS (new employee

hire, duties covered by existing staff).

We will report on variability in both categories of costs at individual sites to provide formative assessment of
implementation costs. During the implementation process, we will examine our cost categories, and
validate them with local providers and with colleagues at NHS CFH to ensure that we are including all costs
appropriately. We will also consult with external experts, such as the British Computer Society Health

Informatics Forum.

Development of evaluation frameworks to assess the impact of NHS CRS on costs

We will develop a set of costing frameworks that will allow the team, as part of the study, and Trusts, as
part of implementation, to evaluate implementation of NHS CRS. These frameworks will be sensitive to the
specific NHS CRS packages, the specific package releases in use, the mix of core and optional packages,

as well as the specific needs of the range of clinical settings to be evaluated.

This work-package will develop a set of costing parameters that can be integrated into future versions of

the NHS CRS to allow more responsive and less labour intensive evaluation of costs.

Data collection

Data will be collected from each provider where the NHS CRS is adopted. Most of the data parameters
listed will have to be collected proactively as part of this evaluation (such as training costs). This can be

measured by direct valuation of resources used.

4.6.5 Data analysis
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Unit costs will be attached to resource use. The annual equivalent capital cost of the NHS CRS system will
be obtained (using a combination of technology implementation, running and annual equivalent
replacement costs) so that the overall annual NHS CRS running costs can be estimated for an NHS trust.

This set of estimations will be carried out in consultation with NHS CFH.

Key assumptions in costing methods (such as process measurement methods, unit costs and differences
between centres, changes in running costs over time) will be tested in one- and two-way sensitivity

analysis.

Integration with other work packages

Work package 4 will be integrally linked to the other work packages. Assessing quantitative measures of
cost of implementation will allow us to explore early and later costs of the system and compare users’
perceptions obtained from Work package 2 with actual costs. The qualitative work being carried out in Work
package 2 will help us to understand reasons for variability in implementation costs and how best to
manage these. Integration of qualitative and quantitative measures will provide essential formative data on
implementation costs that can inform later stages of the roll-out. Integration of data on prescribing safety

from Work package 5 will also allow us to link implementation costs with performance data.

Specific formative aims within this work package are to develop a framework to identify provider-specific
implementation costs, comparing different NHS CRS systems; comparing the same system being
implemented in different hospitals; and comparing implementation of systems in different service delivery
environments. These comparisons will therefore allow us to learn, during the early stages of

implementation, how best to proceed with the continuing roll-out of these systems.

The data collected during these formative evaluations will be examined to assess which parameters are
most informative, reliable, transferable and critical assessors of implementation, to allow us to develop a
reduced dataset for future implementation assessment. This will allow future modelling of performance
without having to carry out extensive primary data collection. This reduced dataset will also be used to

inform evidence-based procurement of NHS CRS packages.

This evaluation provides us with the opportunity to deliver both a formative and summative assessment of
the costs of implementation of this complex intervention, using prospective observational data. The
integration of data from this Work package with data on user perceptions, patient safety and organisational
implementation parameters will influence specific deployment of the NHS CRS, and provide generalisable

lessons for future deployment of IT initiatives in the NHS.

4.7 Work package 5: Assessing error, safety and qua  lity of care
4.7.1 Background
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We have extensive experience of undertaking assessments of quality and safety in secondary care
settings. For example we have done studies involving observation of medication errors,(103) chart review
to detect medication related problems and studies of the quality and safety of information provided by
hospitals at the time of patient discharge.(104;105) Also we have experience of using the methodology
required to assess medicines reconciliation at hospital admission and the use of chart review to detect

adverse events in hospitals.(106;107)

Challenges
The call for research suggests a number of aspects of quality and safety that we might investigate and our

team has the necessary expertise to undertake this work in a methodologically robust manner. There are
challenges however because the earlier releases of the NHS CRS do not contain all of the important safety
features and undertaking rigorous assessments of quality and safety is very time consuming and requires
build-up of high levels of trust with participating hospitals. Therefore before going on to describe the
research that we might do us part of this work package we describe below some of the issues that need to

be considered.

The first challenge is that the NHS CRS will be delivered in four releases, probably over a period of three or
more years. Consequently the releases that we assess are likely to be the first two or three, which are the
most basic, offering a bedrock for some later developments; as such we would not, within the timescales of
this evaluation, expect to observe many of the potential benefits in safety and quality of care that NHS CRS
can offer. These are more likely to appear in later release, such as advanced inpatient prescribing and

decision support.

The second challenge is that the two NHS CRS systems being studied — Cerner Millennium and Lorenzo —
provide different functionalities in different releases. It is therefore difficult to find areas of enquiry that can
be applied across the different programmes/systems within the timeframe of this evaluation. For example,
Cerner offers Maternity and Theatre functions in its first release, however Lorenzo will not provide these
until their third release, probably two to three years later. In contrast, Lorenzo Release 2 has an electronic
patient discharge option, which would be valuable for assessing discharge reconciliation. Both systems
plan inpatient prescribing to be in their third release (described as R2 in Cerner), so there is the potential

for this to be measurable within the study period.

A third challenge is that it is well recognised that new technologies can cause new forms of harm. These
have recently been highlighted with respect to computerised physician order entry (CPOE) in the
USA.(108) However there are ample other examples from areas such as software control of radiotherapy,
which have led to fatal under-dosing or overdosing.(109;110) In our design we will need to be alert to the

unexpected in any aspect of the implementation.
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In the light of these challenges we have outlined below some of the approaches we propose to take to
assess the impact of the NHS CRS on quality and safety. If awarded the contract to undertake the study,
we will work closely with NHS Connecting for Health to decide exactly how to undertake studies given the
availability of different releases (and functionalities) of the NHS CRS in different parts of the country. Also,
in visiting acute Trusts as part of the evaluation we will use our interviews with front-line staff and managers
to try to pick up any examples of new errors resulting from the introduction of the NHS CRS. We will alert
NHS Connecting for Health to any potential problems and will be prepared to alter our plans for evaluation

to focus on any emerging safety issues.

Areas of quality and safety that we plan to evaluate

We have the ability to assess changes in almost all of the quality and safety outcomes outlined in the call
for research. As noted above, however, the early releases of the NHS CRS likely to fall within this study
period may not have a great impact on clinical quality — we expect many of these benefits to follow later.
Therefore, while we will look at a wide variety of quality and safety outcome measures, we propose to focus
on those outcomes that are most likely to be influenced by the earlier stages of introduction of the NHS
CRS. We do not expect significant health outcomes to be detectable within the timeframe and budget, so
we will focus on indicative process measures which are linked to risky activities. As medication errors are
one of the most common forms of error, which can have significant consequences for health, our work will
lean towards them. In addition, work in this field can yield robust quantitative data which allows the testing
of hypotheses. Below we provide background information on the following aspects of quality and safety
that we plan to evaluate:
* Medicines reconciliation on hospital admission
» Availability of laboratory results, electrocardiograms (ECGs) and other investigations in hospitals. In
particular we would expect faster reporting of abnormal and out-of-range results which would impact
on safety and quality of care
» Completeness of information provided at hospital discharge

e Clinical and medication errors

In addition
* We will look at whether the introduction of the NHS CRS improves the scheduling of operating
theatre sessions (see Work package 4 for further details), and whether the frequency of
cancellations changes, and the duration of delays are reduced.
»  We will work with NHS CFH to agree on other quality and safety outcome measures that it would be
useful and feasible to track during the roll-out of the NHS CRS. We will particularly look for local

audits and assessments of the effects of implementation of the NHS CRS.

Medicines reconciliation on hospital admission

Recent NICE patient safety guidance has highlighted the importance of medicines reconciliation on hospital

admission.(106) Errors in prescription medication histories occur in up to 67% of cases on admission to
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hospital and up to 27% of all hospital prescribing errors can be attributed to problems with medicines
reconciliation on admission.(111;112) Also, interventions have been shown to have a marked impact on
improving medicines reconciliation on admission.(106) Of particular relevance to the NHS CRS is one
before and after study which showed that the use of a template faxed between the admitting hospital and
GP practices reduced numbers of errors from 55 to 17 per 100 patients. In turn, this increased the

percentage of treatment sheets written correctly within 24 hours of admission from 45% to 83%.(106)

Given the importance of medicines reconciliation on hospital admission and the likely room for
improvement with the NHS CRS we propose to modify an audit tool developed by NICE to undertake
assessments of errors in prescription medication histories before and after the introduction of the NHS CRS
(comparing with control sites where possible), using some of the principles of a stepped wedge
design.(106)

Availability of laboratory results, ECGs and other investigations in hospitals

Lack of availability of clinical test results is an important cause of delays in patient care and harm to
patients.(113;114) Problems have been demonstrated in relation to missing laboratory test results and
radiographical procedures.(115-119) Also, the importance of having ECGs available was reported in a
survey the US.(120)

The vast majority of studies on availability of clinical test results come from the US (ambulatory care and
secondary care). Therefore, it is difficult to be certain of the extent of the problem in secondary care in the
UK. Nevertheless, anecdotal reports suggest that missing information is responsible for delays in patient
care in at least 10% of consultations in outpatient settings. These estimates would be in accordance with
figures from the US.(113) Also, it should be noted that the type of information available is important. For
example, a study from the US showed that clinicians preferred images rather than written reports for ECGs

and x-rays, but opted for written reports for cardiac studies and advanced imaging.(120)

There has been little work done on the impact of electronic medical records on availability of clinical test
results at the point of patient care. Nevertheless, one study from the US showed an odds ratio of 0.4 (0.17
— 0.94) for test results being missing where a full electronic record was available compared with having
paper or partial electronic records.(114) Therefore the availability of a full electronic record does appear to

be associated with better availability of clinical test results.

We will particularly look for cases in which missing or delayed information is safety critical. For example a
recent FMEA study conducted by Barber, studying aminoglycoside prescribing in a hospital, found that the
lab rang abnormal results straight through to the ward, who made a note on a scrap of paper; sometimes
the prescriber would not get the message until hours or even days later. The NHS CRS, linked to

pathology, has the potential to significantly reduce the time to corrective action.
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We plan to investigate whether the introduction of the NHS CRS in England results in improvement in
availability of clinical records and clinical test results (e.g. ECGs) in secondary care outpatient and inpatient

settings.

Completeness of information provided at hospital discharge

Failure to convey accurate, complete and up-to-date information across interfaces in care is a major,
avoidable risk to patient safety, yet improving care at hospital discharge has recently been described as an
“unmet challenge”.(121) The National Service Framework for Older People stated that “the current
emphasis on providing more care in the community requires better communication than ever between
health professionals”.(122) Yet the Royal College of Physicians has recognised “serious problems with the
validity of clinical information in interim discharge documents that may affect patient care, resource

management (and) performance indicators”.(123)

Evidence from the US suggests that adverse events occurred in one in five patients discharged from
hospital to the community.(124;125) These adverse events include medication side-effects, unplanned
readmissions and death. It has been shown that “...at least half of these events could have been prevented
or ameliorated if simple measures had been put in place before the patient left the hospital”.(121) A recent
study that we conducted in the UK showed preventable discharge communication gaps in over 50% of

patients readmitted to hospital with medication related problems.(105)

The introduction of the NHS CRS gives great potential for improving the information provided when
discharging patients from hospital. As noted above, the Lorenzo system in release two has an option for
providing discharge information in an electronic form. We propose to investigate the impact of introducing
this system on errors (usually errors of omission) in information provided on discharge from hospital. We

plan to do this using some of the principles of a stepped wedge study design.

In order to assess clinically significant gaps in information on hospital discharge communications we will

modify an audit tool developed by the Royal College of Physicians.(126)

Investigating changes in clinical and medication errors

There is strong evidence of the benefits of computerised clinical decision support systems (CDSS) in
reducing clinical and medication errors, particularly when systems have been well designed.(127;128)
There is less evidence, however, that clinical and medication error rates will be reduced solely by the

introduction of electronic records, even if these are linked to primary care.

We plan to investigate changes in clinical and medication errors as part of our evaluation, looking at all
prescribing activity, whether undertaken by doctors or nurses. Barber, Cornford and Jacklin were
commissioned by the NPSA, via the DH Patient Safety Research Programme, to develop a methodology to

evaluate the safety of electronic hospital prescribing systems.(101) The work (based on Cornford’s
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framework and hence compatible with this study), successfully studied a newly installed and a long
established system. In addition, since then, Barber has been involved in the evaluation of the JAC system
being implemented at Great Ormond Street Hospital. In short, we have a great deal of experience in
assessing these systems. It should be noted however that this methodology can be time-consuming and
we would need to work with NHS CFH and NHS Trusts to work out what would be feasible within the
context of the introduction of the different clinically important elements of the NHS CRS and the availability

of local clinical support for undertaking assessments of error rates.

The limited UK work suggests that early incarnations of in-patient prescribing stop about two errors in every
100 prescriptions written.(101) However as we are not sure of the functionality of the planned systems we
do not believe it is possible to come up with firm sample size calculations for this work, but if awarded the
contract to evaluate the adoption of NHS CRS in secondary care we will undertake pilot work in
participating NHS Trusts. This will enable us to design a study to assess changes in clinical and medication

errors that is feasible within the funding and support available.

4.7.2 Aim
To determine whether the introduction of NHS CRS results in improvement in a number of aspects of

guality and safety of care.

4.7.3 Objectives

To determine whether the introduction of NHS CRS results in improvement in
» The proportion of patients admitted to hospital having errors in prescription medication histories
» The proportion of patient encounters associated with clinically important missing records
e The proportion of discharge communications having clinically significant gaps in information

» The proportion of patients subjected to clinical or medication errors.

4.7.4 Hypotheses

» Taking a conservative figure of 30% of hospital admissions having errors in prescription medication
histories we hypothesise that the introduction of the NHS CRS will reduce the error rate to below
15%.(106)

» Taking a conservative estimate of 10% of current patient encounters being associated with clinically
important missing records we hypothesise that the introduction of the NHS CRS will reduce rates of
missing information to less than 7.5%.

e Taking a conservative figure of 20% of discharge communications having clinically significant gaps
in information, we hypothesise that the introduction of the NHS CRS will reduce this rate to less

than 10% (see below for sample size calculations).
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* Given the relatively limited amount of computerised clinical decision support in the early phases of
NHS CRS we do not think it will be possible to demonstrate statistically significant changes in

clinical and medication errors.

4.7.5 Design
We will use the principles of a stepped wedge design in which we undertake sampling at four or more time

points during the course of the studies, where possible undertaking comparisons with control sites.

4.7.6 Sample size calculations

Any analysis of the data must consider that this is a de facto cluster based design, where the clusters
correspond to the individual hospitals sampled. In the absence of any information on the size of the intra-
class correlation coefficient that can be expected, sample size calculations are based on information
aggregated at the hospital level. Also, as there will be before and after intervention data within each
hospital, we will base out sample size calculations on the mean of the changes seen in each hospital, and
the standard deviation of these changes. This standard deviation is also unknown since it is determined
principally by the magnitude of the between hospital variation (unless this is very small). Nevertheless, we
can express it as a multiple of the mean change that we are attempting to detect (ie the reciprocal of the
effect size). For effect sizes ranging from 0.8 to 1.5 the required number of clusters, for 80% power to
detect changes as statistically significant from zero at the 0.05 level, ranges from 15 to 6 (see Table 8). If
the standard deviation is less than two thirds of the mean change (effect size > 1.5) there will in excess of

80% power, even with only 6 clusters.

Table 8: Effect size and sample size calculations

Effect size Sample size for 80% power
0.8 15

0.9 12

1.0 10

1.1 9

1.2 8

1.3 7

14 7

1.5 6

As an example, if the introduction of the NHS CRS reduces the errors in prescription medication histories
from 30% of hospital admissions to 15%, the mean change will be 15%. Even if the standard deviation
across hospitals of this change in percentage is as high as 10% (effect size 1.5), there will be 80% power at

the 5% level of significance with only six hospitals.
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If the introduction of the NHS CRS reduces the percentage of patient encounters with clinically important
missing records from 10% to 7.5%, the mean change will be 2.5%. If the between hospital standard
deviation is the same magnitude as the mean (effect size=1), then 10 hospitals are required for 80% power
at the 5% level of significance. If the standard deviation is increased to 3%, then 14 hospitals are required

for the same power.

The numbers to be sampled within each hospital will be informed by more complicated sample size
calculations using the methods described in Brown and Prescott.(56) In view of uncertainties in the
numbers of subjects available, sampling costs and, particularly, the magnitude of intra-class correlations,
final sample size calculations will be based on the best information available at the time and will incorporate
sensitivity analyses. As a marker at this stage we would expect to be able to collect data on 20 patients for
the first three outcome measures outlined above at 10 hospitals at 4 times points during the course of the

study. This equates to 800 patients in total for each study.

4.7.7 Methods

Sampling

We will undertake sampling at up to 15 hospitals (five in each cluster), although we may undertake data
collection in as few as six hospitals (two from each cluster) for some of the outcome measures depending
on the results of more detailed sample size calculations. For the assessments of clinical and medication
errors, the time taken to establish the trust of clinicians and set up a study means that it is unlikely that we

will be able to work in more than six hospitals when undertaking this part of the evaluation.

Participants
Participants will be:

» Patients admitted to hospital who have had medication histories recorded
» Patients attending hospital outpatient clinics
* Inpatients

» Patients being discharged from hospital

Data collection

Plans for data collection for each of the studies within the quality and safety work package are as follows:
* For patients admitted to hospital we will check their medication histories recorded on admission and
compare these with evidence of recent medicines issued according to their primary care records.
We will use a data collection tool based on one developed by NICE (106)
* For patients attending hospital outpatient clinics, we will ask clinicians to record any instances
whereby clinically relevant information is missing, such as hospital notes, correspondence,

laboratory test results, x-rays, scans and other investigations.
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* For inpatients, after undertaking initial pilot work, we will undertake assessments of clinical and
medication errors using either chart review or direct observation

» For patients being discharged from hospital, we will undertake assessments of the completeness of
clinically important discharge information. We will use a data collection tool based on one developed

by the Royal College of Physicians.(126)

4.7.8 Data analysis

Initially we will undertake descriptive analyses of the data. When assessing whether CRS is associated with
change in quality and safety, as outlined earlier, we anticipate some degree of between cluster variability.
Thus, the primary approach to analysis will be through random effect (otherwise known as multi-level)
modelling.(56) The hospitals will be fitted as random effects with fixed effects for the LSPs. The timing of
the interventions for each cluster will also be included in the model, initially as a linear term, but with

exploratory analysis of alternative models.

4.8 Work package 6: Organisational consequences and implications for future IT

deployments and evaluations

4.8.1 Background

This final work package is concerned with the integration and presentation of findings from the project and
will in this way provide the overall summative element. We see this as necessary as a separate work
package to ensure that the final delivery of the project’s findings is as complete, integrated and useful as
possible, and is communicated to the right people. In this way we hope to be able to support research-
informed policy making at both the national and trust level, as well as offering useful insights for the
supplier industries. In this aspect the project can be seen as an example of translational research,

concerned with moving scientific insights into the practice of healthcare.(129)

In such a multi-method evaluation across such a wide area of interests it could be easy to leave individual
aspects of this evaluation to stand alone.(45;130) To avoid this, we will work to connect the various results
from Work packages 1-5, with a view to mapping out the wider overall picture and establishing the enduring
themes (in realistic evaluation terms, the mechanisms) that offer useful insights to those who will plan,
manage and participate in future deployments of healthcare technology. In this respects, we will also seek
to draw on the findings from other completed or on-going research on NHS CRS and any indirect or direct
evidence that secondary analysis, whether for audit or research purposes, has been facilitated by
introduction of NHS CRS.

To achieve this we see the need to pay particular attention, together with NHS CFHEP, to packaging and

disseminating the results of the study in forms that are appropriate to and useful for the various potential

audiences. In particular, we take a main objective of the project to be to inform future IT deployments within
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and beyond NHS CFH and this will require some research in its own right to understand exactly to whom to

pass on these messages and how best to achieve this.

This work package will also explore the potential overall transformative contribution of NHS CRS beyond
the national roll-out. We say ‘potential’ since by the time of the end of this project the NHS CRS is unlikely
to be fully implemented,(131) nor will sufficient time have passed for the organisations studied to have
experienced all the consequential changes. Any such transformation at either the system level, or for
individual trusts, will be cyclical and on a longer time frame than this project can capture. Over time we
should however expect that the new technology represented by NHS CRS can meet needs previously
established, but will change work processes and work flows and thereby create new needs and new
potential technical and informational systems.(132) Nevertheless, we do expect by the end of the project to
be able to depict the main dimensions of change we observe, and offer an assessment of their strength and

significance.

4.8.2 Aim
* To present the overall findings of this evaluation in forms appropriate to and useful for the various

identified audiences.

4.8.3 Objectives
We seek to:
* Summarise and integrate the findings from the previous five work packages
» Identify barriers and drivers that shape the implementation process and drive the diffusion of NHS
CRS within the health community
* Relate findings to the overall objectives of the NHS CRS and NHS CFH - e.g. for seamless care,
efficiency gains, error reduction, guideline adherence, disease surveillance etc.
* Assess the degree of transformation of the healthcare system that NHS CRS and associated
projects may lead to
« Draw conclusions in respect of governance and communications strategies related to
implementations of this scale and complexity
» Identify relevant target audiences for this research, and their specific needs and interests
» Prepare reports and other materials relevant to these audiences and from which they can draw in

future work.

4.8.4 Methods

The work package will use the identified conceptual evaluation frameworks of diffusion of innovation,
realistic evaluation and socio-technical approach (Cornford et al. model) to interlink the various elements.
The primary concern will be to provide a coherent account of how NHS CRS, its technologies and the
associated expectations are accommodated within healthcare organisations, the consequences for patients
and their care, and for the healthcare professionals who deliver care. The structure of the work, reflecting
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the work breakdown of the project, will be on how implementation activity over time draws in various
stakeholder groups, how systems are set to work and their consequences for work processes and workflow
as well as how it has effects on the quality and safety of care. The emphasis here on ‘*how’ reflects the

realistic evaluation concern with understanding underlying mechanisms.

This work package does not have a substantial empirical element, but we will undertake interviews with
relevant persons within NHS CFH, LSPs and Trusts in order to establish who our various target audiences
are, and what they would wish to draw from this evaluation work. We see these possible audiences as
including healthcare professionals and professional bodies, healthcare managers, technical mangers and
support staff in trusts, LSP staff, suppliers, patients and carers, politicians and the wider public. The
contribution of the Project Advisory Board and the Independent Project Steering Committee will be very

valuable in refining this aspect of the study.
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5. OVERALL PROJECT TIMELINE

The overall project timeline consists of 30 months of investigation and evaluation. After careful
consideration we have opted to include a Gantt chart showing the scheduling for the evaluation (below).
However, recognising the complexity and interrelated nature of the NHS CRS, we provide the project

timeline for guidance only in order to permit reviewers envisaging the general course of the evaluation.

It should be noted that we plan a six month set-up phase prior to beginning formal evaluation activities.
During this time we plan to liaise with NHS CFH to obtain further clarity and considerably more details into
the NHS CRS and its implementation strategy; this will also give us the opportunity to further develop the
protocol, obtain Research Ethics Committee and Research & Development board approvals, as well as

recruit additional research staff and obtain honorary contracts for them.

The six work packages depend on the speed of implementation and therefore have flexible timelines.
However, as a broad guideline, we generally envisage that Work packages 1 (implementation, deployment
and organisational learning), 2 (attitudes, expectations and experiences of stakeholders) and 3
(organisational consequences) will run throughout the course of the evaluation in order to obtain baseline
(where applicable), early implementation as well as implementation follow up data. Here, due to the focus
on qualitative methods, data collection will be flexible and summative. Work packages 4 (performance
measures, effectiveness and cost-effectiveness) and 5 (assessing error, safety and quality of care) are on
the other hand likely to have a much stricter and more confined timescale due to their strictly quantitative
design. Finally, Work package 6 can conceptually be placed at the end of the evaluation project as it will

integrate all of the above.

Gantt chart showing key activities for the evaluati on of the implementation of the NHS CRS

Months 1-3 | 4-6 | 7-9 | 10-12 | 13-15 | 16-18 | 19-21 | 22-24 | 25-27 | 28-30

Ethics and R&D approvals

Recruitment of staff

Refine protocol with NHS CFH

Recruitment of sites

Baseline data collection

Field work

Data collection

Data analysis

Writing of report and papers

76



6. RISK ASSESSMENT OF PROJECT MILESTONES
There are a number of possible risks to our evaluation of the implementation of NHS CRS; these are
detailed in Table 9 below together with the possible impact of these risks on the evaluation and our

proposed mitigating strategy if such problems should arise.

Table 9: Risks and mitigating strategy associated w  ith the evaluation of the implementation of the

NHS CRS in secondary care

RISKS IMPACT ON PROJECT MITIGATING ACTIONS

Delay in the implementation | Slippage/delay Close liaison with NHS CFH with a view

of the NHS CRS to enhancing baseline data collection and
undertaking more detailed formative
evaluation

Increasingly negative public | May result in lack of co- Actively seeking negative attitudes and

(media) and/or adopter operation of key stakeholders feeding these back to NHS CFH as early

perception of the NHS CRS as possible so remediable action can be
taken

Lack of local management Difficulty in entering study sites; | Need to engage with local management

support for the new system | lack of ‘action’ at study sites; and offer them a channel for expressing

token usage of systems. concerns. Feed back to NHS CFH/NHS

CRS. Provide analysis (formative
evaluation) that can help deliver
approaches to address these issues

Unrealistic expectations Slippage/delay Need to capture and understand the
and/or major problems with | Inability to collect ‘outcomes’ reasons for such problems and feed
systems leading healthcare | data information back to NHS CFH at earliest
professionals to refuse to opportunity

interact with NHS CRS

Problems in evaluation Inability to keep up with events | Robust team approach to organising and
team/staff (e.g. illness) in all study sites managing the work; some budgetary

flexibility; new PI or Local-PI or
researchers appointed at earliest
opportunity and in the interim ameliorative
action taken by grant holders, who will
collectively ensure that the evaluation is
efficiently managed
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7. RESEARCH TEAM

We believe our proposed research team is ideally suited for conducting the evaluation of the NHS CRS in
secondary care for a number of reasons:
* We have substantial experience in conducting large scale evaluations of IT in healthcare settings
employing a variety of relevant research methods
* The diversity of backgrounds (with representatives from both primary and secondary care as well as
healthcare professionals and academics) will bring complementary perspectives to bear on the
evaluation, thereby enabling us collectively to reflect on the complex manifestations of implementing
the NHS CRS
* The group represents healthcare professionals with prolonged experience of implementing new
health technologies. Ann Jacklin and James Paton have over 20 years experience each of
implementing cutting edge technologies and are widely known as early adopters in secondary care.
e Through Ann Jacklin and Charles Vincent on the Project Steering Group and Lord Darzi and Susan
Osborne on the Project Advisory group, we already enjoy excellent relationships with Imperial
College Healthcare NHS Trust, which will be one of the first-wave adopters of NHS CRS (starting
with St Mary’s Hospital, followed by Hammersmith Hospital and then Charring Cross Hospital)
 We are aware and indeed expect that the unpredictability of such a large scale intervention may
result in changing implementation efforts, which in turn may result in the need to, after careful
liaison with NHS CFH and NHS CFHEP, to adapt our proposal. We are, however, confident that we
collectively have the skills and experience to manage any such changes both effectively and

efficiently.

7.1 Team members

Aziz Sheikh is an experienced epidemiologist, Professor of Primary Care Research and Development at
the University of Edinburgh, GP by background and presently an Honorary Consultant Allergist at the Royal
Hospital for Sick Children, Edinburgh. He has extensive experience of a range of quantitative and
qualitative research architectures. He and his team have recently completed a systematic overview of the
literature as part of the Connecting for Health Evaluation Programme (NHS CFHEP 001) and he is currently
grant holder on the PINCER (Pharmacist-led IT-based intervention compared with simple feedback in
reducing rates of clinically important medication errors in medicines management) trial (). He has
considerable experience with evaluating complex interventions and is currently a co-Pl on a National
Cancer Research Institute programme grant, which has its specific focus on the design, developments and
evaluation of complex interventions. He, furthermore, currently leads a complex intervention trial funded by
the Medical Research Council/National Preventative Research Institute and is a co-investigator on another
complex intervention cluster randomised controlled trial funded by the same funders. Kathrin Cressswell
is a medical psychologist with an interest in safety; she is currently employed as a qualitative researcher on
two studies funded by the Patient Safety Research Programme. Bernard Fernando is a GP in Kent with a
particular interest in medical informatics and an Honorary Clinical Research Fellow at the University of

Edinburgh. He has contributed to a number of academic studies and reviews investigating the role of IT in
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improving patient safety. Robin Prescott is also based in Edinburgh, where he is a medical statistician and
Professor of Health Technology Assessment. He is the trial statistician on the PINCER trial. He has over
30 years experience with designing and analysing data from clinical trials. He is co-author of a book on
mixed models, which is the technique used for efficient analysis of cluster randomised trials, as well as over
300 other scientific publications. All of the Edinburgh team will have ready access to the Edinburgh

eScience Centre and the University wide multi-disciplinary eHealth Network.

Anthony Avery is Professor of Primary Health Care at the University of Nottingham where he also heads
the Division of Primary Care. He has over 13 years experience of research into prescribing and medicines
management and is Pl on the PINCER trial. In particular he has focused on the role of IT in error
prevention. Recent work for the NPSA has identified a number of important flaws in the safety features of
GP computer systems and many of Professor Avery’'s recommendations have been accepted by the NPSA
and incorporated into the NPfIT. Rachel Elliott is Lord Trent Professor of Medicines and Health at the
University of Nottingham. She is an experienced health economist having worked on a range of projects
and primary and secondary care settings, including the PINCER trial and is together with Professor Avery a
co-investigator on NHS CFHEP 004.

Nicholas Barber is Professor of the Practice of Pharmacy and Head of the Department of Practice and
Policy at the School of Pharmacy, University of London. He is also Visiting Professor in Patient Safety at
Harvard Medical School. He has extensive experience in evaluating IT systems in healthcare settings. He
led a joint MRC/EPSRC research network on the use of technology to improve Patient Safety (with
Cornford, Jacklin and Avery) and developed (with Cornford and Jacklin) for the NPSA a methodology to
evaluate prescribing systems in secondary care. He has recently secured funding (with Avery, Elliott and

Cornford) as Pl on NHS CFHEP 004 evaluating the impact of the Electronic Transmission of Prescriptions.

Tony Cornford , who is co-investigator on NHS CFHEP 004, is a Senior Lecturer in Information Systems at
the London School of Economics and has wide-ranging experience in evaluating IT-based interventions in
healthcare. From this work he has, in collaboration with his colleagues, developed the Cornford framework

that we propose to use in our evaluation.

James Paton is a consultant Microbiologist at the Queens Hospital in Burton-on-Trent, a hospital which
has pioneered computerisation of many of its clinical functions. He has worked with the NPfIT and based
on previous local experiences of implementing an EHR system will provide a valuable clinical secondary

care perspective.

Charles Vincent is a psychologist and Professor of Clinical Safety Research Division of Surgery,
Oncology, Reproductive Biology and Anaesthetics at Imperial College London where he heads up the NHS’
National Institute of Health Research’s National Centre for NHS Patient Safety and Service Quality. This
has a focus on safety, quality, resilience and reliability of technology, the effective use of IT and

investigating the role of NHS managers and staff in enhancing patient safety. Ann Jacklin is the Chief
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Pharmacist Hammersmith Hospitals NHS Trust and has considerable experience in implanting, running and
evaluating IT systems in hospital settings. She is Chair of the UK Teaching Hospital Pharmacists
Association and a joint programme lead in the National Centre for NHS Patient Safety and Service Quality

at Imperial College Healthcare Trust.

In summary, this proposal brings together a team of experienced academics and clinicians with a
substantial track record of collaboratively undertaking implementation and evaluation of IT interventions in
healthcare settings. Given our previous successful experiences, and past history of working together, we
are confident that we will be able to undertake this evaluation on time and within budget. The basing of
research staff within four recognised UK centres of excellence in eHealth will have the additional benefit of

promoting significant capacity building in this nascent field throughout the UK.

7.2 Roles of staff employed by the grant
7.2.1 Study Co-ordinator (Edinburgh)
Kathrin Cresswell will be the full-time study co-ordinator where she will work under the direct supervision of
Professor Sheikh. Her responsibilities will consist of the day-to-day co-ordination of all aspects of the
evaluation, these including:
* Managing communications and meetings of the Project Steering Group, Project Management
Group, Project Advisory Board and Independent Project Steering Committee (see below)
» Regular liaison with the clinical co-ordinator and study researchers
» Supporting local teams with data collection and trouble-shooting on as needed basis
* Overall responsibility of Work package 2
» Developing and maintaining an overall project database to help ensure that all activities are
completed according to plan

» Contributing to the writing of interim and final project reports.

We believe that it is essential to have a co-ordinator in order to ensure the smooth and successful running

of the study, particularly as the proposed research team is large and geographically scattered.

7.2.2 Clinical Co-ordinator and Interface with NHS ~ CFH (Edinburgh/London)
Dr Bernard Fernando will be a (part-time) Clinical Co-ordinator of this evaluation. His day-to-day
responsibilities in relation to the management of the project will include:
* Resolving anxieties, fears and concerns about the proposed sampling by discussion with the
clinicians
* Providing relevant clinical context and insight into the work to the Study Co-ordinator and
Research Fellows during data generation and analysis for each of the six work packages
* Take a lead on co-ordinating Work package 6
» Liaising with the Project Advisory Board

» Assessing possible unreliable and missing data by reviewing clinical care pathways.
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In addition, Dr Fernando will act as an interface with NHS CFH and specifically the NHS CRS
implementation teams, which we believe will be crucial for ensuring a collaborative partnership between our
team and NHS CFH throughout the project. Key activities here will include:

» Discussing technical implementation details with NHS CFH, determining any implications to the

project and providing timely feedback to the research group

» Co-ordinate the implementation and evaluation timeline

» Providing technology related feedback to NHS CFH

» Act as an expert reviewer of the NHS CRS (technical) and give feedback to the research group

» Organising regular informal and formal feedback meetings for NHS CFH.

Collaboration will also be important in relation to LSP and we therefore further propose Dr Fernando to:
» Collaborate with developers to see if the systems could be modified for ease of data collection
» Design automated data sampling modules in collaboration

» Collaborate to design data extraction reports needed for the evaluation.

Dr Fernando will further contribute to the writing of the project report.

7.2.3 Project Secretary (Edinburgh)
Professor Sheikh, Dr Fernando and Ms Cresswell will be supported in this co-ordinating role by a full-time
secretary who will enable clerical tasks to be undertaken without taking up more expensive researcher
time. Day-to-day administrative tasks will include:

» Organisation of meetings and minute taking

* Maintain a Web-based electronic diary of trial meetings and other events

» Correspondence with co-ordinators, researchers and all project committees/boards

e Transcription of qualitative data

» Data input to project database

* Maintaining bibliographic database

* Producing study publicity, newsletters etc.

7.2.4 Research Fellow 1/Research Assistant 1 (Londo  n School of Economics)

We plan to appoint a full-time Research Fellow at the London School of Economics, who will work in
collaboration with Dr Cornford and Dr Klecun on all aspects of data collection and analysis in the Southern
region, and will take a specific lead on co-ordinating Work packages 1 (implementation, deployment and
organisational learning) and 3 (organisational consequences). The Research Fellow will be supported by a
0.5 WTE Research Assistant during the main data collection phase of this project i.e. months 12-24 and a
0.3 WTE Secretary for the duration of the project. Regular liaison with the Clinical Co-ordinator and the

Study Co-ordinator will be central to this work.

81



7.2.5 Research Fellow 2/Research Assistant 2 (Notti  hgham)

We seek to appoint a full-time Research Fellow at the University of Nottingham, who will work in
collaboration with Professors Avery and Elliott on all aspects of data collection and analysis in the North,
Midlands and Eastern region, and will take a specific lead on co-ordinating Work package 4 (assessment of
costs of NHS CRS implementation). The team will have weekly meetings locally with the appointed
Research Fellow being involved in all aspects of data collection, analysis and write-up in this work package.
The Research Fellow will be supported by a 0.5 WTE Research Assistant during the main data collection
phase of this project i.e. months 12-24 and a 0.3 WTE Secretary for the duration of the project. Regular

liaison with the Clinical Co-ordinator and the Study Co-ordinator will be central to this work.

7.2.6 Research Fellow 3/Reserach Assistant 3 (Schoo | of Pharmacy)

We plan to appoint a full-time Research Fellow at the University of London, who will work in collaboration
with Professor Barber on all aspects of data collection and analysis in the London region, and will take a
specific lead on co-ordinating Work package 5 (assessing error, safety and quality of care). They will have
weekly meetings locally with the appointed research fellow being involved in all aspects of data collection,
analysis and write-up of Work package 5. The Research Fellow will be supported by a 0.5 WTE Research
Assistant during the main data collection phase of this project i.e. months 12-24 and a 0.3 WTE Secretary
for the duration of the project. Regular liaison with the Clinical Co-ordinator and the Study Co-ordinator will

be central to this work.
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8. PROJECT MANAGEMENT AND RESEARCH GOVERNANCE

We have given considerable thought to the issue of project management and governance and are,
particularly in view of the complexity of the intervention and proposed evaluation, very receptive to NHS
CFH’s advice in this respect. Whilst the exact shape and form of the Project Steering Group, Project
Management Group, Local Project Teams, Project Advisory Board and Independent Project Steering
Committee are to an extent likely to need to vary in response to issues that arise in the context of different
stages of the evaluation, we believe we have an overall structure that will ensure robust local and overall
management and which will also allow independent monitoring by the Independent Project Steering
Committee, the exact membership of which will be discussed and agreed with NHS CFH. Please find our

preliminary project management and governance plans outlined below.

8.1 Project Steering Group
We will convene a Project Steering Group, chaired by Professor Sheikh and comprising all co-applicants to
oversee the effective running of this evaluation. This Group will convene on average quarterly for face-to-

face meetings and will collectively be responsible for the governance of this project.

8.2 Project Management Group
A Project Management Group, consisting of Professors Sheikh, Avery, Barber, Doctors Cornford and
Fernando as well as Ms Cresswell will meet every six weeks by video-conference. This will help to ensure

that all evaluation activities are organised and within the timescales set out in the protocol.

8.3 Local Project Teams

Professor Sheikh will have responsibility for the overall day-to-day management of the project. Professor
Sheikh will also head the Project Management Group (see below) and will oversee Work packages 2
(Attitudes, expectations and experiences of stakeholders) and 6 (Organisational consequences and
implications for future IT deployments and evaluations), which will be co-ordinated from the University of
Edinburgh.

Dr Cornford will have overall responsibility for the conduct of the evaluation in the Southern area and for
ensuring the overall success of Work packages 1 (Implementation, deployment and organisational learning)

and 3 (Organisational consequences) which will be run from the London School of Economics.

Professor Avery will have overall responsibility for the conduct of the evaluation in the
North/Midlands/Eastern area and for ensuring the success of Work package 4 (assessment of costs of

NHS CRS implementation), which will be co-ordinated by the University of Nottingham.

Professor Barber will have overall responsibility for the conduct of the evaluation in the London area and for
ensuring the success of Work package 5 (Assessing error, safety and quality of care) which will be co-

ordinated by the School of Pharmacy.
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Day-to-day co-ordination of activities will be the responsibility of the:

Study Co-ordinator (for overall evaluation activities and the conduct of the project)

Clinical Co-ordinator to provide day-to-day clinical input and liaise on a regular basis with NHS
CFH and NHS CFHEP

Research staff employed by the London School of Economics, who will be working with Dr
Cornford

Research staff employed by the University of London, who will be working with Professor Barber
Research staff employed by the University of Nottingham, who will be working with Professor

Avery.

The Project Co-ordinator and the Research Fellows will have monthly video-conferences and local project

teams will meet weekly at their individual sites. In addition the staff at the London School of Economics

and School of Pharmacy will work closely as the two groups are only 20 minutes walk apart.

8.4 Project Advisory Board

A NHS CFH Project Advisory Board will be set up with the specific remit to act as a wider resource to keep

the team abreast of important policy and strategic developments, concerns and opportunities in relation to

NHS CFH and more specifically NHS CRS considerations that will be relevant to the evaluation.

Individuals who have already kindly agreed to be part of this Group include:

Susan Osborne (NHS CFH National Clinical Lead for Nursing)

Dr Simon Eccles (NHS CFH National Clinical Lead for Hospital Doctors)

Marlene Winfield (NHS CFH National Patient Lead)

Dr Dipak Kalra (Clinical Senior Lecturer in the Centre for Health Informatics and Multi-
professional Education at University College London - health informatician with particular
expertise in electronic health records)

Professor Jeremy Wyatt (Head of Medical Informatics at the University of Dundee and a
member of the NHS CFHEP Programme Advisory Board

Professor Lord Sir Ara Darzi (Professor of Surgery at Imperial College)

Professor Trisha Greenhalgh (University College London and PI on evaluating early adopters of
the SCR)

Jo Partington (Head of Therapies, Imperial College Healthcare NHS Trust)

Steve Morris (Finance Director, Imperial College Healthcare NHS Trust)

Professor Peter Sprivulis (Project Lead, Benefits Realisation Study, National E-Health Transition
Authority, Australia).

Sir Muir Gray (Director of the National Knowledge Service)

Yvonne Pettigrew (NHS CFH National Clinical Lead for Allied Health Professionals and Head of
Therapy Services at the University Hospital Birmingham NHS Foundation Trust)
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Others who have been approached and who will we hope be joining the Board include:

* Mr Steve Jones (Vascular surgeon, Taunton and Somerset NHS Trust).

We also plan to approach the following:
» Professor Nancy Lorenzi (President of the International Medical Informatics Association and
Professor of Biomedical Informatics)
» Professor Michael Kidd (Chair of the World Organization of National Colleges, Academies and
Academic Associations of General Practitioners and Family Physicians Working Party on
Informatics)

e Dr Paul Cundy, Joint GP IT Committee Chairman, British Medical Association

This will be a largely virtual policy and information sharing group that will convene formally once in the early
stages of the project and on an ad-hoc basis thereafter as needed. The Programme Advisory Board will be
encouraged to advise on strategically broadening membership to ensure we have input from a full range of
relevant disciplines, professional viewpoints and organisational contexts. Since this will largely be a virtual
group, we envisage expanding this with local key informants as and when the opportunity arises. For
example, we have ready access to a number of health informaticists through the University of Edinburgh’s

eHealth Group.

8.5 Independent Project Steering Committee
We propose to set up and Independent Project Steering Committee, which will meet six monthly by tele
conference to provide independent impartial advice on how the work is progressing. As potential members
we propose:

» Professor David Bates as the chair (Professor of Medicine, Harvard Medical School)

* Professor Martin Buxton (Professor of Health Economics at Brunel University)

* Anthony Chutter as a patient representative

» Professor Michael Thick representing NHS CFH/NHS CRS implementation team

» Professor Richard Lilford and Jo Foster representing NHS CFHEP.

We plan to discuss this proposed membership with NHS CFH and NHS CFHEP and obtain suggestions on
possible additional/alternative members before formally inviting participation in this Committee. We will be
very happy to formally bring additional health expertise onto either the Independent Project Steering

Committee as and when the need arises.
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9. DISSEMINATION STRATEGY

Effective communication and sharing of our findings will be key to our efforts. We recognise the potential

sensitive nature of this evaluation and we will therefore, at an early stage, agree the principles of a

dissemination strategy with the funders. We anticipate that this will include the following dimensions:

Regular feedback to NHS CFH, NHS CFHEP and, in particular, the NHS CRS clinical and
technical implementation teams, primarily through the Clinical Co-ordinator, but also through the
Project Advisory Board

Regular feedback to participating hospitals/teams in each of the three geographical
implementation clusters, through the local research teams

Academic presentations and publications through presenting at learned conferences and writing
in peer-review journals

Preparing summary articles for publication in professional journals

Maintaining a project website which will be accessible to the general public

Ensuring sharing of relevant information between different NHS CFHEP commissioned projects,
both through attending NHS CFHEP Advisory Board meetings, but also more specifically
through sharing relevant insights obtained from NHS CFHEP 001 extension (Pl Aziz Sheikh),
NHS CFHEP 002 (PI Trisha Greenhalgh) and NHS CFHEP 004 (PI Nick Barber).
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10. JUSTIFICATION OF RESOURCES

This is a complex multi-faceted evaluation, which is to be conducted across England. We have accordingly
developed a costing model for the co-ordinating centre (Edinburgh) and devolved costings for the three
collaborating universities (London School of Economics, School of Pharmacy and University of Nottingham)
that will be undertaking field work in the three geographical regions in which NHS CRS is being

implemented.

10.1 Grant-holders

Funds are requested for appropriate proportions of academic grant-holders time to allow them to co-
ordinate the project overall (AS), oversee local data collection and analysis (TC, NB and TA) and undertake
the statistical (RP) and health economic (RE) analyses. It is in addition extremely important that we draw
on the experiences of other key academics and healthcare professionals with relevant expertise and so

modest costs are requested to cover their time (AJ, CV and JP).

10.2 Edinburgh

We seek to appoint a full-time Study Co-ordinator for the duration of the project, who will in addition to
servicing the day-to-day management of this project and co-ordinating between sites, will be responsible for
leading Work package 2. In addition, we seek to appoint a part-time Clinical Co-ordinator with an
established interest in medical informatics to be based in the NHS CFH offices so as to ensure the project
team is kept abreast of important developments and facilitate two-way communication; he will in addition be
responsible for leading Work package 6. We also seek support for a full-time Research Secretary, who will

support all project meetings, data transcribing and day-to-day activities relating to this project.

Non-staff costs include PCs, essential software, a budget to service and for travel to the Steering Group,
Independent Project Steering Committee and Project Advisory Board meetings and video-conferencing
equipment to enable regular ‘face-to-face’ contact with the local research teams (the London School of
Economics, School of Pharmacy and University of Nottingham already have such equipment). We also
request funds for literature retrieval, developing and maintaining the project database, a dissemination
budget, this being viewed holistically as including travel to visit local hospitals and meet with the NHS CFH

team on as needed basis as well as the usual academic dissemination activities.

10.3 London School of Economics
We seek to appoint a full-time Research Fellow who will take a lead on Work packages 1 and 3, who will,
during the main period of field work, be supported by a part-time Research Assistant. We also seek funds

for a part-time local secretary to provide essential administrative support and help with transcribing data.

No-staff costs include a PC, essential software, a speakerphone (Edinburgh already has this), an incentive
budget to stimulate and support local data collection, and travel costs to undertake field work throughout

the Southern implementation area.
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10.4 School of Pharmacy
We seek to appoint a full-time Research Fellow who will take a lead on Work package 5, who will, during
the main period of field work, be supported by a part-time Research Assistant. We also seek funds for a

part-time local secretary to provide essential administrative support and help with transcribing data.

No-staff costs include a PC, essential software, a speakerphone, an incentive budget to stimulate and

support local data collection, and travel costs to undertake field work throughout London.

10.5 University of Nottingham
We seek to appoint a full-time Research Fellow who will take a lead on Work package 4, who will, during
the main period of field work, be supported by a part-time Research Assistant. We also seek funds for a

part-time local secretary to provide essential administrative support and help with transcribing data.

No-staff costs include a PC, essential software, a speakerphone, an incentive budget to stimulate and
support local data collection, and travel costs to undertake field work throughout the North, Midlands and

Eastern region.

10.6 Project Advisory Board

Given the complexity of the implementation and evaluation, we believe it is important that we draw on the
expertise of a wider grouping of policy leads, clinicians and researchers and so we seek funds to support
an initial meeting of this Board, regular subsequent tele-conferences and the funds needed to allow for a
limited number of additional face-to-face meetings if needed; we also plan to offer a small honoraria as a

token of appreciation for their time/expenses incurred.

10.7 Independent Project Steering Committee

Based on successful previous experiences, we envisage that this Committee will in the main convene by
international conference call and an appropriate budget is requested to cover the costs of these meetings,
with some contingency funds for a limited number of face-to-face meetings should these be requested by
the Chair.
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Interview Guides
The following guides can be used for interviewing implementation team members and
healthcare professionals. The guides include themes to be discussed rather than
specific questions (although some specific questions are presented here as examples).
We anticipate that these themes will be modified depending on the interviewee’s job
role as well as the flow of the interview. Please note that questions marked T2
indicate themes that emerge from the first period of data collection.

Interview Guide for Members of the Implementation Team

Interviewee’s Background:

e (Current position in the organisation
e Relation to CRS
Background to the current status of CRS:

Software
Release
Functionality being used & future upgrades [T2]
Location of use and users (ward, clinics, departments etc)
Previous systems that CRS software replaced and other current systems
o What systems did you have prior to CRS? What for?
o Are there any systems in place for patient management, like vital sign
monitoring; or is there going to be?
o What is the level of integration of existing systems, together and with
CRS[T2]
Implementation/Adoption:

e Decisions that were made (Who? What criteria?)
o What were the reasons behind CRS/moving to Cerner/Rio/Lorenzo
o The way the business case was prepared; who participated, how
approved? And changes to that?
¢  Who involved in implementation (groups and people)
o IT literacy
e How
o Steps that were followed
o Methodology
» Factors that influenced the implementation process (e.g.
history, delays)
» Changes in the implementation strategy [T2]
= [ssues of local configuration
®  When (timeline)
¢ Incentives offered or given
e Resources used(human resources, financial)
¢ Changes in resources [T2]



Training provided and ongoing support
® The method for training, real data or virtual — right software
version? Was any material provided? Who provided, What
form?
e What is the Trust’s strategy for new staff who need to use
CRS? Training, induction, smartcard, etc.
Management of data.
e Where are data kept and how are they managed? [T2]
Collaboration within the organisation and across organisations:

. Software developer- LSP- CfH- Trust:
e Interests (differences and similarities)
® Mechanisms to encourage collaboration; how do you work
together?
¢ [ssue management process (who, how, what problems,
mechanisms to resolve problems, examples of issues) [T2]
¢ Teething, current and ongoing problems
® What might be done differently?
e Awareness and Views about the contract
¢ Changes in the level of involvement of each organisation [T2]
. Early Adopters
¢ Feelings for being EA
e Mechanisms to facilitate collaboration among EA
¢ Lessons learned as used as input; as provided as output

e What can & cannot be learned & why?) [T2]

Consequences of CRS on:

Quality of Healthcare
For Patients & patient pathways
Healthcare professionals
Trust (management, strategy)
Local Community
o Connection to and collaboration with health economy (GPs and PCTs)
[T2]
Changes in your expectations [T2]

Perceptions

CRS in the future (local and national level)
What would you do differently?
Is it necessary?
Is it worth it
Benefits realised so far
What is it all about?
o Is CRS an end or a means for other changes
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Interview Guide for Healthcare Professionals (and other users of the

systems)

Note that sections in italic are common with section in Implementation Team
Interview Guide.

Interviewee’s Background:

Current position in the organisation
Relation to CRS

Background about the current status of CRS:

Software

Release

Functionality being used & future upgrades [T2]

Location of use and users (ward, clinics, departments etc)

Previous systems that CRS software replaced and other current systems

. What systems did you have prior to CRS? What for?

. Are there any systems in place for patient management, like vital sign
monitoring; or is there going to be?

. What is the level of integration of existing systems, e,g together and

with CRS[T2]

[Some users —mostly the super users- have been involved in the implementation
process. In this case, we also use the questions from the Implementation section]

Use of CRS software:

Previous systems that CRS software replaced

How the interviewee uses the system

Changes in the way you use the system [T2]

Training received and ongoing support

IT literacy and skills — your own — your team etc.

Tasks carried out through the system

Frequency of use/ conditions of use

Initial, current and ongoing problems and concerns

Changes that the user would like to see happening in the system
Role-based access & access to the Spine [T2]

Changes that the system has brought about:

New tasks that have been added

Old tasks that have been eliminated
Same tasks done in a different ways
Workarounds

Modes of collaboration with other HCPs

[SE



Modes of interaction with patients
Preparation of (new) standard operating procedures (T2)

Consequences of CRS on:

Quality of Healthcare

For Patients & patient pathways

Healthcare professionals

Trust

Local Community

° Connection to and collaboration with GPs and PCTs [T2]
Changes in your expectations [T2]

Perceptions

CRS in the future (local and national level)
What would you do differently?
Is it necessary?
Is it worth it
] Benefits that you realised so far
What is it all about?
® s CRS an end or a means for other changes



NHS|

The University of The School of Pharmacy |-S E
Connecting for Health

N Ottingham University of London

Interview Guide for Patients and Carers

The following guides can be used for interviewing patients and/or their carers. The
guide includes themes to be discussed rather than specific questions. The interviewer
is expected to adjust some of these questions depending for instance on the setting
where the interview takes place i.e. waiting rooms, wards and the condition of the
patient.

Background:

Patient/Carer

Location of the interview

Specialist/clinic they are seeing

Views:

Personal views about the process and quality of health care they receive (draw upon
recent and past experience).

Impression of whether hospitals are paper based, electronic or both. Functions for
which paper and technology are being used.

Perceptions about major changes that have taken place in the delivery of health care in
the last few years.

Feelings about having an electronic record as opposed to paper record.
Awareness of NHS CRS: source of information and understanding of it.
Expected benefits from electronic records.

Concerns about electronic records (safety, confidentiality etc).

Opportunities that electronic records may provide to patients, healthcare professionals
& Trusts.

Impact that CRS may have on their relationship with healthcare professionals.



The University of The School of Pharmacy |-S E

[ N ottingh am University of London

Connecting for Health

Interview Guide for representatives of the LSP, Software developers
and SHAs

Please note that some themes of this guide may not apply for all LSPs, Software
Companies and SHAs due to the different nature of the software or service being
provided.

Interviewee’s Background:

Job role

Length in service

Implementation:

Challenges that the LSP/Software houses/SHA faces concerning the development and
implementation of CRS software

Methodology followed for CRS software development

Testing process: steps, problems reported

Process of addressing issues that Early Adopter sites raise

Strengths and weaknesses of CRS software

Resources LSP has dedicated to early adopter sites

Software outsourcing

Perceptions:

Role of LSP//Software houses/SHA in the programme

Achievements from the adoption of CRS software in early adopter sites
Issues/difficulties they faced from the adoption of CRS software in early adopter sites
Collaboration and communication process between different stakeholders (SHA,
CFH, Trusts)

Consequences of the political and economic context on the NPfIT and CRS

Contract: issues and obstacles

Lessons that can be transferred to future implementation sites/practices

Evolution of CRS in the future



Standardization and/or localisation of the implementation process: views, rationale,

benefits and disbenefits.



Appendix 5: The concept of a socio-technical evaluation

A socio-technical approach sees the deployment of EHR as concerned fundamentally with technology,
people and the organisations they work within. This is in contrast to an approach that privileges one
aspect and ignores others, for example, privileging the technology or managerial interests. Socio-technical
approaches are traditionally/historically associated with a particular type of systems design in which
individual user groups’ interests are represented through participative processes, and in which the final
shape of a technological solution is able to be negotiated at the time of design. The primary focus in this
tradition is on work teams and groups.!?2

The socio-technical perspective has however a broader importance. It allows the policy maker, manager,
engaged professional or independent evaluator to balance a concern with technical functionality per se
with the ways such functionality might be introduced to the organisation, be adopted by user groups and
work teams, and the cumulative and integrated consequences that emerge as new socio-technical
systems of work are established and stabilised. In the extreme case technical functionality may be there
(implemented) but not ever used (adopted), or more subtly it is there but is used in ways that the
designer/sponsor did not foresee, with unexpected or unpredictable positive or negative organisational
consequences that follow. Thus, the nature of contemporary health care information systems is that they
are not essentially shaped in ex ante processes of analysis and design, or by package selection. Nor are
their consequences clearly apparent at the time of initial implementation. Rather the socio-technical
‘working out’ of a technology within the work and organisational setting continues over time, perhaps
many years, and might be better seen as a set of improvisations or enactments than as any ordered linear
path.34 And it is not just or principally the technology that is ‘worked out’, but aspects such as the work
flow, the team structures, the professional demarcations and even the organisation itself. Hence Coiera’s
first two rules for the reinvention of health care: 1. Technical systems have social consequences; 2. Social

systems have technical consequences.>

1. Cherns A. The principles of sociotechnical design. In: Human Relations. Vol 29(8), pp.783-792. p.786,
1976.

2. Mumford E. Systems Design: Ethical Tools for Ethical Change. London: Macmillan, (1996) 1996.

3. Orlikowski W. Improvising Organizational Transformation over Time, Information Systems Research,
1996; 7:1 March pp 63-92.

4. Lin A, Cornford T. Sociotechnical perspectives on emergence phenomena. In E. Coakes, D. Willis, C.
Sanger, R. Lloyd-Jones The New Sociotech: Graffiti on the Long Wall, London: Springer, 2000.

5. Coiera E. Four rules for the reinvention of health care. BM] 2004;328:1197-1199.
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