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Abstract

England.

financial and human resources.

England’s NHS trusts.

Background: Our aim was to explore the approaches to and the challenges and benefits of implementing
Electronic Patient Record systems (EPRs) into NHS acute, mental health and community care hospitals throughout

Methods: A mixed methods approach was adopted that comprised an online survey (n=59) and semi-structured
telephone interviews (n = 8) with chief information officers (or heads of EPR projects) at NHS trusts throughout
England. Survey analysis was descriptive, whilst the qualitative interviews were analysed thematically.

Results: A range of devices and approaches to implementing EPRs were described with 32 % of survey respondents
utilising a best of breed approach. Interviewees' perceived and expected benefits of implementing an EPR included
efficiency, availability and accessibility of clinical information, and patient safety. Key challenges to EPR implementation
were securing clinician involvement, difficulties posed by government and national policy and limited availability of

Conclusions: There was no single approach regarding the approaches taken to implementing EPRs among
participating English NHS trusts, with various benefits and challenges cited. Policymakers and researchers need to
provide clearer guidance for trusts at various stages of implementation ensuring intelligence is shared across

Background

Political pressure for hospitals in the English National
Health Service (NHS) to implement Electronic Patient
Record systems (EPRs) has been mounting over recent
years, notably through Department of Health (DoH)
initiatives such as, ‘Safer hospitals, Safer wards; achieving
an integrated digital care record’ [1] and the Secretary of
State’s call for a paperless NHS by 2018 [2]. What is
more, previous failures of national Information Technol-
ogy (IT) policy such as the national programme for IT
in the NHS (NPfIT) [3] add to the pressure on NHS
hospitals to ‘get it right’. National NHS IT policies are
often costly with a lack of demonstrable benefits. For
example, the ‘Safer hospitals, Safer wards: achieving an
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integrated digital care record’ [1] initiative has cost the
NHS £500mn since its publication in 2013, with £60mn
of the first instalment being unallocated due to trusts
failure to demonstrate a return of investment [4].

The political and financial support from NHS England
and DoH for trusts to implement these systems implies
there is a strong evidence base supporting the idea that
EPRs can improve health outcomes and quality of care.
In reality, literature, supporting these claims is either
predominately from the U.S. whose health service has
different economic, organisational and structural foun-
dations from the UK, or from reports listing ‘potential’
future benefits, rather than empirical evidence [5-7].
The literature is focussed on proposed benefits of
implementing these systems once they are fully ‘up
and running’ and so little evidence currently exists
which reports benefits that have been realised and the
challenges of implementing these systems into NHS
organisations.
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obtained:

Trusts (n=75)
e Total (n=235)

Trusts contacted and email addresses

e  Foundation and acute Trusts (n=160)
e Mental health and community care

Recruitment

—{ Generic or incorrect email addresses (n=61)

Email addresses successfully obtained: n=174

Total respondents (n=59)

Survey

Survey respondents expressing an interest in
participating in a telephone interview (n=17)

Drop-outs (n=9)

e Changed mind(n=1)

Interview

e No Reply (n=6)
e Confirmed interview and dropped out
(n=2)

e Foundation Trusts (n=5)

Interviews conducted and analysed (n=8)

e Non-Foundation Acute (n=3)

Fig. 1 Participant flow during the study
A

Furthermore, despite the political and financial impli-
cations of implementing EPRs, there is a lack of empir-
ical evidence surrounding EPR implementation in the
UK. A recent systematic review [8] examined Electronic
Health Record (EHR) implementation, which included
EPR literature showing U.S. hospitals to be at different
stages of implementation with varying levels of EPR
functionality [9]. The EPR literature also found a number
of challenges and disadvantages to EPR implementation
including; reduced doctor productivity, technological is-
sues such as software design [9, 10] and information shar-
ing and confidentiality [8]. Whilst the literature included
in the systematic review [8] was primarily from the US
there were some studies from the UK but these focussed
on EHR implementation [11, 12]. There is a degree of
uncertainty as to the differences between EHRs and EPRs.
Historically an EHR was a longitudinal record of a pa-
tient’s health care from cradle to grave which combines
information regarding patient contact with primary care

and periodic care held within EPRs [13]. An EPR (or
EMRs as they are known in the U.S.) was therefore a
separate system to an EHR, and is for the purposes of this
paper defined as a record containing episodic care typic-
ally by one institution relating to patient information such
as personal details, diagnosis and treatment [13]. However
over time, these terms have been used interchangeably,
making the dissemination and use of literature in this area
difficult as it is unclear what type of system is being
investigated. This lack of guidance from research arguably
makes achieving government targets such as ‘a paperless
NHS by 2018 more challenging. Therefore, this study
explores the approaches to and benefits and challenges of
implementing EPRs into English acute, mental health and
community care NHS trusts.

Methods
A mixed methods approach was taken involving an on-
line survey and qualitative interviews with Chief
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Information Officers (CIOs). The online survey was dis-
tributed between October and November 2013 via email
and was a census of all 235 acute, community care and
mental health trusts in England. As there is no centra-
lised record held by the Department of Health (DoH) of
contact details for CIOs (or heads of EPR) and following
DoH guidance a list of all NHS acute, community care
and mental health trusts switchboard telephone numbers
were obtained via the NHS Choices website. All 235
trusts were then contacted to obtain email addresses for
their CIO or equivalent individual. However, a lack of
consistency in job title and in some cases inability or un-
willingness to provide this information meant that email
addresses for communications, human resources or IT
departments were often obtained rather than for a
specific individual. When generic email addresses were
obtained, an email including a link to the survey was sent
indicating that the survey should be sent to the CIO or
equivalent person in that trust. Reminder emails, which
included the link to the survey, were sent to all partici-
pants (unless they expressed disinterest) 2 weeks after the
initial email was sent and again in the final week of the
one month period for which the survey was available.

The survey (Additional file 1) which was developed
using SurveyMonkey [14] comprised fixed questions re-
lating to trust demographics (trust type and geographical
location) and the hardware and solution strategies used
to implement EPRs. Hardware strategies are devices
through which an EPR may be accessed i.e. computers
on wheels (COWs) or fixed desktops. Solution strategies
are the approaches or ‘architecture’ trusts are using to
implement EPR systems (Additional file 2). The survey
was informed and piloted with Chief Information Offi-
cers (CIOs) at two NHS trusts in the North of England.
Survey questions were analysed using SPSS for windows
version 19 and descriptive analysis was undertaken.

For the qualitative interviews, individuals were recruited
using convenience sampling of those who indicated they
would be happy to participate in a telephone interview at
the end of the survey. A topic guide (Additional file 3)
provided a framework for the semi-structured interviews
and was informed and piloted with the same CIOs as the
survey. Interviews aimed to provide more detailed explor-
ation of the approaches to implementation (hardware and
solution strategies) to complement the survey data as well
as to gain an understanding of the benefits and challenges
of implementing an EPR. Telephone interviews were con-
ducted between November 2013 and January 2014 and
lasted between 20 and 40 min. Interviews were transcribed
verbatim with all participants assigned a unique ID code.
Interviews were analysed using the five stages of thematic
analysis as outlined by Braun and Clarke [15]; transcrip-
tion, familiarisation, coding, theme development and data
reporting. Coding and theme development was deductive
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with themes driven by the topic guide. Members of the
research group were consulted throughout the analysis of
interviews and theme and code development to enhance
plausibility of the findings. Reflective notes [16] were
taken following each interview and throughout the ana-
lysis with methodological, analytical and personal reflec-
tions noted and considered during the interpretation of
the study’s findings.

After the initial analysis had been completed for both
the qualitative and quantitative material the data were
integrated. A list of themes from both the preliminary
analyses was created and where both types of data were
available for the same theme this has been presented to-
gether. For some themes only quantitative or qualitative
data were available (i.e. the benefits of implementing an
EPR) and so these themes are presented separately.
During the process of data integration some themes were
re-named or re-fined. For example, the theme hardware
and solution strategies was re-structured and re-named
so as to combine both quantitative and qualitative data
reflecting the approaches and systems used by trusts
implementing EPRs. Quotations were selected from the
interviews that were illustrative of the point being [15].

The sociotechnical approach was used to inform data
integration and to facilitate the interpretation of study
findings. The approach challenges the notion that IT system
implementations fail solely due to technical reasons and
can be used to understand why an implementation strategy
may be successful in one organisation yet not in another
[17]. The use of the approach in this study is based upon
the work of Greenhalgh et al. [18] who used the approach
to evaluate electronic summary care records in England.
During their evaluation Greenhalgh et al., [18] suggest that
when evaluating technology programs quantitative and
qualitative methods should be used to study the macro
(National policy, wider social norms) meso (organisational
processes) and micro (particular experiences of patients
and professionals) level sociotechnical influences [18]. As
the approach is predominately used to understand why IT
implementations fail, the three levels of sociotechnical
thinking have provided a useful means of organising and
understanding the various challenges affecting the imple-
mentation of EPRs in this study.

Ethical approval was granted by the University of
York, Health Sciences Research Governance Committee
(11/10/2013). Informed written consent was obtained for
the interviews, for the survey implicit consent was taken
from those who completed the questionnaire.

Results

Participants

Fifty nine of the 235 trusts invited to participate in the
survey responded (25 %). However, assuming that the re-
sponse rate was differential with 63 email addresses being
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either generic departmental email addresses or incorrect an
adjusted response rate of 59 participants from 174 correct
emails would ensue (34 %). A flow diagram illustrating the
number of trusts recruited and included in the survey and
interviews are shown in Fig. 1. The majority of survey and
interview respondents were implementing an EPR, n =47
and n=6 respectively. Survey respondents represented a
range of locations: North England (1 = 16); East England and
the Midlands (#=3) and London and South England (n =
15) with 25 respondents not specifying their location. Survey
and interview respondents also represented a range of NHS
trust types including: Foundation Trust (n = 26, (n = 3); Non
Foundation Acute Trust (n = 13), (n =5), Mental Health and
Community Care Trust (n=11) and Combined (n=9).
Trusts within the combined category were those that indi-
cated that they were Mental Health, Community Care and
Foundation Trust. Demographic characteristics for survey
and interview respondents are displayed in Additional file 4.

The approaches and systems used by trusts to implement
EPRs

There was no consensus among survey respondents as to
the type of systems used to deliver EPRs with 37 different
systems cited. Additional file 5 displays the most frequently
(2 or more trusts) used electronic systems adopted.

Hardware strategies mainly included fixed desktops
(n =55, 93.2 %), with trusts also incorporating COW's
(n=39, 66 %), handheld PCs (n =47, 79.7 %), tablets
(n=41, 69.5 %) and smartphones (n=38, 64.4 %).
Additionally, 58 % (n =34) of trusts were using five or
more types of devices to deliver their EPRs.

Interviewees commented on their experiences of using
these devices, with positive experiences of laptops and
mobile devices reported and the benefits of these devices
including; mobility, flexibility and data capturing. In rela-
tion to tablets, these were not being used extensively, or
were being trialled with concerns expressed over confi-
dentiality, security, maturity; battery life and compatibility
with existing software. Contrasting experiences of COW's
were reported with the devices used mainly for their mo-
bility and to enable the use of computers at the bedside:

Respondent 020401: so people love the COWs... that
tends to be the most...popular item here (laughs)
mostly because they round with them...and they round
with... medical students and residents and they pull
up on the screen everything that they need to see on a
patient chart and then do what they need to do...I
love COWs I think everywhere I have worked people
have liked them (Respondent 020401, .

Respondent 010301: our experience with both sets of
COWs has been very negative in that there is a huge
problem with the battery life and the speed of access
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and everything on the computers and so the COWs
and there also big...difficult to move around and so
they tend to even though there mobile they tend to be
moved to one bit of a ward and or just left there.

A range of approaches to EPR implementation were
cited by survey respondents, with the most popular ap-
proach being ‘best of breed’ (32 % n=19) (Additional
file 2). Furthermore, of the 28 % (n =17) of participants
using a combination of solution strategies, nine of the
11 combinations included a best of breed approach.
Interviewees were also largely utilising a best of breed
approach, with a variety of reasons including that trusts
cannot afford or are unable to identify a lack of suitable
megasuite system. Despite the popularity of the best of
breed approach, a number of interviewees raised con-
cerns regarding the layout and usability of best of breed
systems which was seen as complex and inconsistent.
When comparisons were made between megasuite and
best of breed approaches, benefits and challenges were
attributed to both. Furthermore, the trusts that had
adopted a megasuite approach were better resourced,
had substantial clinician involvement within their pro-
jects and tended to have higher digital maturity.

Respondent 082404: when we were doing the
procurement we did look at whether it's best of breed
or whether it's a megasuite I'm with you now...actually
there’s quite a lot of published evidence to say that
best of breed is not necessarily the best solution and
the interfaces can become quite complex...and we have
experienced some really bad interfacing problems and
actually as it turns out even with what you call a
megasuite there are still interfaces.

Benefits of implementing EPRs

Perceived benefits were centred around patient safety,
efficiency and information availability and accessibility,
with both future benefits and benefits that had already
been realised mentioned. Only two interviewees referred
to benefit realisation plans or business cases. EPRs were
viewed to have the potential for a host of patient safety
benefits centred around e-prescribing and advanced
decision support including reduced prescribing errors,
and prompting for best practice respectively. Whether
patient safety benefits were considered to have been
realised depended on a trust’s digital maturity, with more
mature trusts citing benefits such as the ability to better
monitor deteriorating patients. In contrast, less mature
trusts reported often failing to see benefits to the extent
they expected. Trusts maturity was determined in a
number of ways, including whether interviewees directly
mentioned digital maturity indexes such as HIMSS and
their position on these scales and also at what stage of
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implementing EPRs they were at for instance, pre-
procurement, procurement, implementation, full EPR
implemented:

Respondent 061803: to accrue better and more
substantial benefits electronic pharmacy having been
the most obvious example where that will start to stop
having situations of repeat prescribing and when
there’s a necessary appropriate control of prescribing
which is contraindicated.

Efficiency benefits were expected as a result of EPRs,
enabling speedier flows of information, data entry and
completion of tasks such as discharges. In addition to
time saving, not having paper reduced prescribing costs
from e-prescribing and reduced diagnostic tests were
perceived to bring the potential for cost saving efficien-
cies. Efficiency benefits that had been realised were
mainly from the reduced storage of notes and adminis-
trative staff, as well as having all clinical information
accessible:

Respondent 051601: we're...able to turn around things
like pathology and radiology reports much faster.

Interviewees also suggested that there will be, and in
some instances have been, benefits from EPRs improving
the quality, availability and accessibility of information.
These benefits are expected to result from having all
patient information in one place, whilst also enabling
the use and sharing of information within and across
health and social care organisations.

Respondent 030608: the ability to share that sort of
information and turn that information into working
knowledge that we use again for new patients...I mean
that’s what it’s all about really

Challenges to implementing EPRs

The majority of interviewees reported engaging clini-
cians in trust EPR projects to be a challenge. This was
attributed to clinicians having varied IT skills or willing-
ness to be involved. Interviewees also mentioned the dif-
ficulty of managing clinicians’ expectations in terms of
what can be achieved within projects. Clinicians were
perceived to expect projects to have a clear point of
completion, whereas in reality participants explained
how the ‘shifting landscape of technology’ creates new
technological possibilities and means projects are rarely
‘complete’. The increased societal use of technology was
also perceived to have raised clinicians expectations of
what technology should be available at work, due to the
sophistication of technology that individuals are used to
at home to complete a range of daily tasks:
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Respondent 010301: actually you have a huge
variation in those who are keen to use IT and those
that are not keen to use IT and so engagement with
the staff and getting them to understand the
importance of utilising the technology that we have
has been a big challenge...that’s probably one of the
biggest challenges we have.

For a number but not all interviewees, a lack of fi-
nance and other resources such as time or trusts current
technological capability was a challenge to implementing
EPRs. More specifically, there was talk surrounding fi-
nancial instability and constraints preventing trusts from
achieving their EPR ambitions. The different financial
and resourcing situations of NHS trusts was also per-
ceived to have created an ‘unequal playing field’ exacer-
bated by national policy which sets the same aims for
trusts irrespective of their digital maturity or financial
and resourcing capabilities leaving some trusts to play
‘catch up”

Respondent 061803: if we'd had greater continuity of
management and more resources available to us in the
first place instead of having to fight for each and every
project, whilst we had two or three reasonable years
the last two years have been fairly dire in terms of
resource because of the situation we are in financially.

Government and national IT policy was cited as a
challenge, with participants explaining how they feel as
though they are ‘battling’ against ‘political milestones’
that are enforced upon them, despite these milestones
not always viewed as clinically relevant. There was also
tension surrounding The National Program for IT
(NPfIT) [3] with participants still considering the pro-
gram to be hindering the innovation and implementa-
tion of EPRs, to the extent that the NHS is perceived to
be behind other countries such as the U.S. Whilst the
program was considered by participants initially to be a
good idea, it is now viewed as a lost opportunity that is
still hindering innovation and development of EPRs to
the extent that the UK and NHS are behind other
countries.

Respondent 071212: lack of foresight because actually
when a lot of these things come out of number 10 or
wherever they come out of there is people on the
ground that are going oh no and yet somebody still
thinks this is a good idea...I mean who thinks the
friends and family test is a good idea [laughs]
collecting that and reporting it by ward it’s a terrible
idea but we have to waste our time doing it....so the
reality is that we waste a lot of our time doing things
that are completely useless and add no value to the
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clinical service whatsoever so there’s something that 1
would change.

A further challenge was perceived to be quantifying
benefits of implementing an EPR or showing a return of
investment. Reasons for this include the multifaceted
and often subjective nature of benefits that are often not
realised for some time:

Respondent 051601: like any sort of other large
business the focus is very much on return of
investment... and return of investment is traditionally
financial models...how you...do a financial business
case to stop one child’s been in a safeguarding sort of
incident is again very difficult to model up...and it
becomes a bit like an insurance policy...a business case
providing an insurance policy [...]I paid 200 pounds a
month for my car insurance never claim it but I still
think I need it (laughs) so it's when times are hard to
have those sorts of systems that support those risk
management insurance stuff is very difficult.

It was also suggested that software and technology is
behind trusts ambitions as despite wanting clinicians to
have access to records through one device, there is
currently no device that can provide this or that is suit-
able for all clinical requirements. Ultimately resulting in
clinicians carrying or accessing multiple devices. More-
over, the lack of universally accepted or out of the box
solution or approach to implementing EPRs is an add-
itional technological challenge when implementing EPRs:

Respondent 051601: one of the real challenges we've
got is people and we want clinicians to be mobile so as
to have access to information they need from wherever
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they are but what we find is software vendors or
solution providers are a little bit behind on that curve.

A summary of the challenges to EPR implementation
using the three levels of sociotechnical influence; meso,
macro and micro can be found in Table 1.

Discussion

This study highlights that there is no consensus as to
the approaches being used to implement EPRs into
English NHS trusts. Despite a best of breed approach
being the most common solution strategy among partici-
pants, this only represented 32 % of survey respondents
with interviewees citing pros and cons to the approach.
Furthermore, of the 59 participating trusts 37 different
systems providers of EPRs were used. Whilst the study
respondents provide no real insight into the ‘best’ ap-
proach to EPRs the study does provide the first account
of the various approaches being used and the associated
pros and cons to these approaches and devices. For
instance, comparisons were made between best of breed
and megasuite approaches with participants criticising
the usability of a best of breed approach, but acknow-
ledging that there is a lack of suitable megasuite systems
available for use within the NHS. Furthermore, this is
the first empirical English study to explore the ap-
proaches to and benefits and challenges of implementing
an EPR into an English NHS trust and may therefore be
useful to NHS trusts of varied digital maturity and stages
of implementation.

This study provides English empirical evidence of both
realised and expected benefits of implementing EPRs.
The findings support those of a recent qualitative
interview study that reported, ‘anytime anywhere access
to patient information” and ‘time and human resource

Table 1 Macro, meso and micro factors affecting the implementation of EPRs

Macro Meso Micro
Factor Description Factor Description Factor Description
National policy, Impact of NPfIT and impact Showing a Trusts are failing to show Clinicians IT Whether clinicians are
and government  of government targets that return of a return of investment. knowledge and ~ engaged and/or adopt EPR
influence are not clinically focussed. investment Business cases were rarely willingness to be  systems can depend upon
mentioned. involved in IT their IT skills and willingness
projects to be involved.
Implementation There is no single best Finance Trusts have varying finance Clinician At an organisational level,
strategies/solution  approach to implementing and resources and resources available Involvement in whether trusts involve
strategies EPRs available with trusts despite being required to EPR projects clinicians and how they
utilising a range of devices, reach the same government involve them.
systems and strategies when targets.
implementing EPRs.
Technology and The technology available is not Managing Clinicians often expect EPR
hardware available mature enough to meet clinical Clinician projects to be completed or
needs and to enable one expectations have high expectations of

device to be used for all tasks.

what can be achieved within
the scope of EPR projects.
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related efficiency savings to be benefits experienced by
clinicians of an EPR within the NHS [19]. However,
despite both UK policy documents [1] and the academic
literature surrounding EPRs stating that EPRs are imple-
mented as they have the potential to improve the quality
and safety of healthcare [13], there remains little empir-
ical evidence on the realised benefits of EPR systems
within the NHS. Whilst this is perhaps a reflection of
the stage of implementation at which NHS hospitals are
at in comparison to other countries, the necessity of
establishing UK benefits at all stages of EPR implemen-
tation should not be underestimated. This is of particu-
lar importance given that benefits literature is used in
the formulation of trusts business cases and applications
for funding which at present are reliant on US literature
that would not be necessarily applicable to the NHS.

The lack of guidance and evidence surrounding the
implementation of EPRs has been acknowledged by
previous policies such as safer hospitals safer wards: in-
tegrating a digital care record [1]. This is exacerbated by
the failure of policy to adopt either a top down approach
or decentralisation, causing confusion as to which as-
pects of EPR implementation is the responsibility of
NHS organisations or that of central government. NHS
England are starting to address this issue through the
Clinical Digital Maturity Index (CDMI) [20], however it
is important that the CDMI is clear and provides enough
detail to help trusts progress to digital record keeping in
a realistic and unambiguous fashion. Moreover, there is
a risk of the CDMI crudely classifying trusts as being
high or low in terms of maturity, which could cause
those at the lower end of the spectrum from being disen-
franchised and the ‘unequal playing field’ from widening.

The use of both quantitative and qualitative methods
underpinned by sociotechnical thinking builds on the
recommendation by Greenhalgh et al., [18] that a tech-
nology programme should be studied at the meso,
macro and micro level and both quantitatively and
qualitatively in order to understand complex change. The
approach also provides a useful way of organising and
interpreting the various social and technical influences
affecting the implementation of EPRs. Whilst the major-
ity of challenges to implementation identified in this
study were at the macro level, it would seem important
that all three levels are considered and that they are
addressed at national, organisational and individual level.
Equal weight should therefore be given to sociological
and technological issues, something which informatics
literature has received criticism for previously [17].

The main limitation for the study was the small num-
ber of survey respondents. This was in part due to the
lack of centralised record of CIOs available from the
DoH or consistency of job title for those responsible for
trusts EPR projects, making recruitment a particular
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challenge. However of the sample obtained varying levels
of EPR maturity and a range of trust types and locations
were represented (Additional file 4). In relation to the
qualitative interviews, despite 8 being a relatively small
number given the range of participants and trusts
interviewed, this sample may be adequate to meet the
aims of the study. Furthermore, due to the complexity of
implementing EPRs and the variety of benefits, chal-
lenges and approaches being used by trusts, a higher
response rate of both the survey and interviews would
not take away from this picture. Therefore, whilst the
full range of viewpoints may not be represented this is
unlikely to have impacted on the study’s findings.

Another finding from the study was the lack of centra-
lised record of CIOs, or indeed consistency of job title.
Given the lack of a universal approach to the implemen-
tation of EPRs and the recent acknowledgement of the
need for NHS trusts to share insights, knowledge and
experience with one another as they move towards EPRs
by NHS England [1]; a centralised record either nation-
ally or regionally would help to facilitate intelligence
sharing and assisting one another in the implementation
and development of EPR systems.

Lastly, the aim of this paper was not to create an
overly negative portrayal of EPRs, as these systems will
undoubtedly bring benefits to the NHS in the future.
However, our findings suggest that for the individuals
who are implementing these systems, the challenges cur-
rently outweigh the benefits. Given the amount of litera-
ture that focuses on the potential benefits of these
systems, which is based on limited empirical evidence, it
is important that the challenges associated with imple-
menting EPRs are also documented.

Conclusions

With the rising pressure on NHS trusts to implement
EPRs, there is a need for policymakers to provide better
guidance as to the best routes to implementation. To
achieve this, policymakers need more UK evidence in
larger samples, especially surrounding the approaches,
challenges and benefits of implementing EPRs in NHS
organisation. Furthermore, greater sharing of lessons
among NHS organisations should be encouraged and
facilitated by Academic Health Science Networks and
the CDMI if NHS trusts are expected to move up the
digital maturity ladder.

Additional files

Additional file 1: Survey questions. (PDF 42 kb)

Additional file 2: Solution strategies adopted by participants. The
approaches or solution strategies (e.g. best of breed) adopted by
participating trusts to implement EPRs. (PDF 86 kb)



dx.doi.org/10.1186/s12911-015-0204-0
dx.doi.org/10.1186/s12911-015-0204-0

Clarke et al. BMC Medical Informatics and Decision Making (2015) 15:85

Additional file 3: Topic guide for semi-structured interviews. Topic
guide used for semi-structured interviews with Chief Information Officers.
(PDF 45 kb)

Additional file 4: Demographic characteristics. Demographic
characteristics for survey and interview respondents (EPR status, trust
type, location and interviewees job title). (PDF 14 kb)

Additional file 5: The different EPR systems being implemented by
trusts in the sample. The different EPR systems (i.e. RiO, Millenium)
being implemented by participating trusts. (PDF 138 kb)

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

AC drafted the manuscript, undertook recruitment, data collection and
analysis, conceived the study and conducted the design of the study. JA:
participated in the design of the study, conceived of the study and helped
to draft the manuscript. IW: participated in the design of the study,
conceived of the study and helped to draft the manuscript LS: assisted with
the thematic analysis and participated with the design of the study PC:
assisted with the thematic analysis and participated with the design of the
study JW: conceived of the study, participated with the design of the study
and helped to draft the manuscript. All authors read and approved the final
manuscript.

Authors’ information
Not applicable.

Acknowledgements

We thank the Chief Information Officers who helped in the design of the
survey and interviews, but who will not be named to protect the anonymity of
the organisations they represent. Thank you also to the Bradford Institute for
Health Research for funding the PhD studentship that this study is a part of.

Author details

1Department of Health Sciences, University of York, York, UK. 2Bradford
Institute for Health Research, Bradford Royal Infirmary, Bradford, UK.
3Department of Computer Sciences, University of York, York, UK.

Received: 8 May 2015 Accepted: 28 September 2015
Published online: 14 October 2015

References

1. NHS England. Safer hospitals safer wards achieving an integrated digital
care record. Guidance and launch of the Safer Hospitals, Safer Wards
Technology Fund, Publication.2013.http://www.england.nhs.uk/wp-content/
uploads/2013/07/safer-hosp-safer-wards.pdf. Accessed 20th October 2013.

2. llman J. Hunt: NHS ‘should go' paperless by 2018. Health Services Journal.
2013. http://www.hsj.co.uk/hunt-nhs-should-go-paperless-by-2018/
5053644.article#.UxCdvL5FBoA. Accessed 31 October 2013.

3. DoH. Delivering 21st century IT support in the NHS National Strategic
Programme. 2002. http://webarchive.nationalarchives.gov.uk/
20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/
dh_digitalassets/@dh/@en/documents/digitalasset/dh_4067112.pdf.
Accessed 22 October 2013.

4. Whitfield L. £240 m 'tech fund 2" opens for bids. eHealth insider, 2014.
http://www.ehi.co.uk/news/ehi/9411/%C2%A3240m-"tech-fund-2"-opens-for-
bids. Accessed 30th July 2014.

5. Hillestad R, Bigelow J, Bower A, Girosi F, Meili R, Scoville R, et al.

Can electronic medical record systems transform health care? Potential
health benefits, savings, and costs. Health Aff. 2005;24(5):1103-17.

6.  Pagliari C, Detmer D, Singleton P. Potential of electronic personal health
records. BMJ. 2007;335(7615):330.

7. Williams F, Boren SA. The role of the electronic medical record (EMR) in care
delivery development in developing countries: a systematic review. Inform
Prim Care. 2008;16(2):139-45.

8. Boonstra A, Versluis A, Vos JF. Implementing electronic health records in
hospitals: a systematic literature review. BMC Health Serv Res. 2014;14:370.

9. Jaana M, Ward MM, Bahensky JA. EMRs and linical IS implementation in
hospitals: a statewide survey. J Rural Health. 2012;28:34-43.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

Page 8 of 8

Boyer L, Samuelian J-C, Fieschi M, Lancon C. Implementing electronic
medical records in a psychiatric hospital: A qualitative study. Int J Psychiatry
Clin Pract. 2010;14:223-7.

Cresswell KM, Worth A, Sheikh A. Integration of a nationally procured
electronic health record system into user work practices. BMC Med Inform
Decis Mak. 2012;12:15.

Takian A, Sheikh A, Barber N. We are bitter, but we are better off: case study
of the implementation of an electronic health record system into a mental
health hospital in England. BMC Health Serv Res. 2012;12:484.

DoH. NHS Executive. Information for health an information strategy for the
modern NHS 1998-2005 a national strategy for local implementation. 1998.
http://webarchive.nationalarchives.gov.uk/20130107105354/http://
www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/
documents/digitalasset/dh_4014469.pdf. Accessed 22 October 2013.
SurveyMonkey. Palo Alto, California, USA. 2013. https://
www.surveymonkey.com/?ut_source=header Accessed 13th October 2013.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3:77-101.

Lincoln YS. Naturalistic Inquiry. Vol. 75. Sage, Beverly Hills, CA, 1985

de Lusignan S, Aarts J. UK's National Programme for IT welcomes
recommendation for a more sociotechnical approach to evaluation:

a commentary on the Greenhalgh evaluation of the summary care record.
Inform Prim Care. 2008;16:75-7.

Greenhalgh T, Stramer K, Bratan T, Byrne E, Russell J, Potts HWW. Adoption
and non-adoption of a shared electronic summary record in England:

a mixed-method case study. BMJ. 2010;340:c3111.

Goff M. Electronic Patient Records and Benefits to Clinicians: An actor-
network study of a technological innovation in teh NHS. ICT and SocietyL
Springer, Berlin Heidelberg, 2014. p.320-32.

NHSEngland. The digital maturity index. 2014. http://www.servelec-
group.com/. Accessed 29th November 2014

Servelec Group. Rio, 2014. http//www.servelec-group.com/Healthcare/RiO.
html Accessed 1st October 2014.

Sunquest. Products and solutions Integrated Clinical Environment (ICE),
2014. http://www.sunquestinfo.com/products-solutions/integrated-clinical-
environment Accessed 1st October 2014.

Systmone T. Systmone.2014. http://www.tpp-uk.com/modules/ Accessed 1st
October 2014.

KAINOS. KAINOS Evolve. 2014. http://www.kainos.com/our-work/evolve/
Accessed 1st October 2014.

Civica health and social care. 2014. https://www.civica.co.uk/health-and-
social-care/articles/PARIS/tags Accessed 1st October 2014.

Ascribe. About Ascribe 2014. http://www.ascribe.com/about-us/Pages/
about-ascribe.aspx Accessed 1st October.

SystemC Connected Care. Who we are,2014. http://www.systemc.com/
Accessed 1st October 2014.

CSC ipatient manager. 2014. http//www.isofthealth.com/en-gb/Solutions/
UK%20Patient%20Management/iPM.aspx Aaccessed 1st October 2014.
Cerner. Cerner Millenium. 2014. https.//www.cerner.com/About_Cerner;.
Accessed 1st October 2014.

Graphnet. Graphnet integrating care. 2014. http://www.graphnethealth.
com/what-we-do/. Accessed 1st October 2014

NHS Institute for Improvement and Innovation. PACS-picture archiving and
communication system, 2014. http://www.institute.nhs.uk/building_
capability/technology_and_product_innovation/pacs_-_picture_archiving_
and_communication_system.html Accessed 1st October 2014.

Meditech. Meditech and centenial MIT. 2014. http://home.meditech.com/
en/d/uk/homepage.html Accessed 1st October 2014.


dx.doi.org/10.1186/s12911-015-0204-0
dx.doi.org/10.1186/s12911-015-0204-0
dx.doi.org/10.1186/s12911-015-0204-0
http://www.england.nhs.uk/wp-content/uploads/2013/07/safer-hosp-safer-wards.pdf
http://www.england.nhs.uk/wp-content/uploads/2013/07/safer-hosp-safer-wards.pdf
http://www.hsj.co.uk/hunt-nhs-should-go-paperless-by-2018/5053644.article#.UxCdvL5FBoA
http://www.hsj.co.uk/hunt-nhs-should-go-paperless-by-2018/5053644.article#.UxCdvL5FBoA
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4067112.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4067112.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4067112.pdf
http://www.ehi.co.uk/news/ehi/9411/%C2%A3240m-%E2%80%98tech-fund-2%E2%80%99-opens-for-bids
http://www.ehi.co.uk/news/ehi/9411/%C2%A3240m-%E2%80%98tech-fund-2%E2%80%99-opens-for-bids
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4014469.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4014469.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4014469.pdf
https://www.surveymonkey.com/?ut_source=header
https://www.surveymonkey.com/?ut_source=header
http://www.servelec-group.com/
http://www.servelec-group.com/
http://www.servelec-group.com/Healthcare/RiO.html
http://www.servelec-group.com/Healthcare/RiO.html
http://www.sunquestinfo.com/products-solutions/integrated-clinical-environment
http://www.sunquestinfo.com/products-solutions/integrated-clinical-environment
http://www.tpp-uk.com/modules/
http://www.kainos.com/our-work/evolve/
https://www.civica.co.uk/health-and-social-care/articles/PARIS/tags
https://www.civica.co.uk/health-and-social-care/articles/PARIS/tags
http://www.ascribe.com/about-us/Pages/about-ascribe.aspx
http://www.ascribe.com/about-us/Pages/about-ascribe.aspx
http://www.systemc.com/
http://www.isofthealth.com/en-gb/Solutions/UK%20Patient%20Management/iPM.aspx
http://www.isofthealth.com/en-gb/Solutions/UK%20Patient%20Management/iPM.aspx
https://www.cerner.com/About_Cerner/
http://www.graphnethealth.com/what-we-do/
http://www.graphnethealth.com/what-we-do/
http://www.institute.nhs.uk/building_capability/technology_and_product_innovation/pacs_-_picture_archiving_and_communication_system.html
http://www.institute.nhs.uk/building_capability/technology_and_product_innovation/pacs_-_picture_archiving_and_communication_system.html
http://www.institute.nhs.uk/building_capability/technology_and_product_innovation/pacs_-_picture_archiving_and_communication_system.html
http://home.meditech.com/en/d/uk/homepage.html
http://home.meditech.com/en/d/uk/homepage.html

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Participants
	The approaches and systems used by trusts to implement EPRs
	Benefits of implementing EPRs
	Challenges to implementing EPRs

	Discussion
	Conclusions
	Additional files
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References



