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AbStrAct

National Health Service (NHS) Scotland is about to embark on the implementation 
of hospital electronic prescribing and medicines administration systems. There are 
a number of risks associated with such ventures, and thus drawing on existing 
experiences from other settings is crucial in informing deployment.

Drawing on our previous and ongoing work in English hospitals as well as the 
international literature, we reflect on key lessons that NHS Scotland may wish 
to consider in going forward. These deliberations include recommendations sur-
rounding the key aspects of deployment strategy: 1) the way central coordination 
should be conceptualised, 2) how flexibility in strategy can be ensured, 3) pay-
ing attention to optimising systems from the outset, 4) how expertise should be 
developed and centrally shared, and 5) ways in which learning from experience 
can be maximised.

Our five recommendations will, we hope, provide a starting point for the strategic 
deliberations of policy makers. Throughout this journey, it is important to view the 
deployment of hospital electronic prescribing and medicines administration sys-
tems as part of a wider strategic goal of creating integrated digital infrastructures 
across Scotland.
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IntroductIon

Electronic health (or eHealth) functionalities associated with 
prescribing and medicines administration have been shown 
to improve the safety and quality of care and also to con-
tribute to increasing healthcare efficiency.1 These systems 
therefore play an essential part in international efforts to 
modernise health systems.2,3 For example, National Health 
Service (NHS) England has established eHealth systems 
as a strategic priority. These efforts were underpinned by an 
Integrated Digital Care Fund of £240m in hospital settings 
and, more recently, the implementation of the recommenda-
tions made in the Wachter Review – in particular, the funding 
of NHS Global Centres of Digital Excellence.4–7

The widespread deployment of hospital electronic pre-
scribing and medicines administration (HEPMA) systems in 
Scotland, with JAC and Ascribe as the preferred options, is 
imminent and it is therefore now timely to reflect on experi-
ences from other health systems to inform the strategy that 
Scotland should adopt.8 Drawing on previous and ongoing 
work, we distil five key lessons that policymakers should con-
sider going forward.9,10

Overall, the implementation of HEPMA is best viewed 
as part of a journey towards digitising health systems. 
Implementation-related activities in this process can be seen 
as being part of the system lifecycle including conceptualisa-
tion, planning, implementation and adoption, and optimisa-
tion activities.11 Our group has developed an implementation 
toolkit to this effect, intended to help guide healthcare organ-
isations in their efforts to implement HEPMA systems (see 
http://www.eprescribingtoolkit.com/).11

Examining activities through the lifecycle perspective indi-
cates that once systems are chosen, the system lifecycle is 
already relatively advanced (i.e. at the contracting stage). As 
NHS Scotland is at this advanced stage in the lifecycle, we 
here focus on the pre-implementation, implementation and 
adoption, and optimisation stages. 

central coordination
Some central coordination is essential to streamline efforts 
to move towards optimisation (preferably reducing the time 
to deliver the benefits that optimisation will generate) and set 
standards that will eventually allow sharing of data across 
Scottish care settings.12 Experiences of similar ventures 
have shown that if central support and impetus is lacking, 
adoption of complex technological systems in healthcare can 
be slow.13 Given the central approach, there is, however, a 
risk that systems will be viewed as imposed by local hospi-
tals and users,14,15 which may hamper their intended use and 
slow down implementation timeliness.16 Setting up a range of 
structures that allow continuous strategic input from imple-
menter sites and academic evaluators may help to address 
this (see Figure 1 for a proposed model). NHS Scotland has 
the advantage that relevant stakeholders can come together 
in person to exchange experiences (in contrast to England 
where travel distances and larger stakeholder numbers 

complicate the feasibility of face-to-face meetings). Existing 
structures now need to be utilised to strengthen national 
engagement activities and to involve end users from all of 
the impacted professions ensuring that systems bring the 
intended benefits to individual users earlier on in the process 
than might otherwise be achieved.17 This may be realised 
through establishing a single central source of informa-
tion to underpin face-to-face or other engagement activities 
and information needs of different stakeholders.11 Here, it is 
important to convey from the start that system implementa-
tion and use is not primarily pharmacy led (as is often the 
case), but should draw on the range of professions – in par-
ticular, doctors (who prescribe electronically) and nurses 
(who administer and record this on the system) – that are 
affected by the wider transformation of healthcare delivery 
associated with new systems.10 This needs to involve active 
participation of other professions in system choice or custom-
isation, work process mapping, benefits realisation and sys-
tem optimisation. As such complex electronic systems can 
result in significant changes to the way individual professions 
operate, benefits may take some time to realise and a critical 
mass of users from various backgrounds may be needed to 
achieve desired outcomes.13

There are also significant opportunities surrounding econo-
mies of scale afforded by the national procurement model 
being pursued in Scotland and these should be harnessed. 
Central coordination of implementation efforts, including 
training strategies, should help to draw on existing experi-
ences, to feedback lessons learned across implementations, 
and to share expertise and pool resources.18 An important 
aspect here is the setup of nationally shared risk/hazard reg-
isters, where known technical limitations and potential mitiga-
tion strategies are shared between hospitals. This should, if 
possible, be agreed with HEPMA vendors in advance.

Flexibility in strategy based on periodic 
review
The deployment strategy needs to be flexible and responsive 
to local needs wherever possible to help mitigate potentially 
adverse consequences resulting from the national procure-
ment model.19 In order to achieve this, ongoing evaluation 
of implementation progress and potential risks is vital.20 This 
should also include formative feedback to implementer sites 
thereby helping to build local evaluation expertise and to 
guide next steps.

In terms of deployment strategy (see Figure 2 for a 
 proposed model, further discussed below), there should 
be a formal review after each cohort of hospitals goes live, 
feeding back lessons learned into future planning and mak-
ing adjustments where necessary. We suggest that a mul-
tidisciplinary National Advisory Board is established, which 
will be responsible for strategic oversight of implementation 
efforts and progress and also liaise with local implemen-
tation teams and suppliers. This will also help to oversee 
individual sites’ readiness and thus manage the scheduling 
of go-lives.
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Focus on system optimisation from the start
In line with the system lifecycle perspective, system optimisa-
tion needs to be seen as the end goal, as deriving value from 
HEPMA is very dependent on achieving this.21 It is however, 
more often than not an afterthought in many implementation 
efforts. The implementation of HEPMA systems in Scotland 
represents a real opportunity to share optimisation experi-
ence, as some hospitals in the UK/Scotland have refined 
systems over a number of years to realise significant bene-
fits.10 If ‘fast followers’ effectively utilise the experiences from 
‘early adopters’, this can help to reduce the timeline to realise 
benefits. 

It is also important to view HEPMA as part of the grow-
ing health information infrastructure in Scotland, where an 
increasing number of users draw on a range of sources of 
information and collect data from these that are then (in due 
course) centrally collated and analysed. Interfacing and data 
analytics activity should be central to these optimisation 
efforts, as the HEPMA system that is likely to be deployed in 
Scotland is an interfacing (rather than an enterprise) solution 
with limited inbuilt data analytics capability.22 A national data 
strategy on how this may be achieved should guide ongo-
ing analytics efforts and HEPMA implementation should be 
viewed as part of the journey towards realising this aim. 

developing, sharing and retaining expertise
NHS Scotland has limited implementation and optimisation 
expertise, which may hamper efforts to successfully deploy 
and derive benefits from HEPMA.23 A central problem is that 
all too often external project managers are seconded to over-
see implementations and then leave with the accumulated 
knowledge. Internal capacity development using local staff 
and increasing their skill set ensuring that staff is retained 
at local level should therefore be a priority for the Scottish 
Government. Developing and retaining expertise is important 
for implementing hospitals in order to help maintain and contin-
ually refine systems beyond the initial implementation period, 
whilst sharing expertise nationally can help to maximise exist-
ing resources. Creating new career pathways, structures and 
incentives are essential activities that thus need to be carried 
out in parallel to system implementation. This has also been 
recognised in the recent Wachter Review, which includes stra-
tegic recommendations for the digitisation of NHS England.7 
Efforts should ideally be inter-disciplinary reflecting the broad 
range of skills and expertise needed to exploit HEPMA for 
patient, professional and system benefits. Periodic sharing of 
experiences should also be promoted across hospitals, and to 
this end, the establishment of an implementation peer support 
and networking group could be considered. 

eHealth Board (set standards for

interoperability, contracts with

suppliers, overall national

deployment strategy)  

National Advisory Board (periodic
review of progress/strategy, liaison with

local implementers and vendors)

Clinicians, academics, health
information exchange specialists,

change managers, business leads,
early adopters

Evaluation

team

(academic

input

helping

hospitals to

build in-

house

evaluation

expertise,

feed into

national

evaluation

efforts)

Implementation peer support and

networking group (representatives from

local hospitals at various stages of

implementation)

Local implementation teams (pharmacists, doctors (junior

and senior), nurses, data analysts, information technology,

business change,human factors, supplier representative)

Figure 1 Proposed structures for monitoring/reviewing progress/strategy
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Learning from experience
There is already significant expertise available within the UK, 
including hospital sites that have implemented and optimised 
the same system that is likely to be procured in Scotland. 
Implementer sites have also over time developed important 
insights surrounding the limitations of commercial systems 
and devised strategies to manage potential safety risks asso-
ciated with altered user workflows and technological interface 
design.22,24–26

There are further a range of academic evaluators that 
have insights into local, national, and international experi-
ences. Drawing on this expertise will be vital in facilitating the 

implementation and ongoing optimisation of systems. The 
proposed structures in Figure 1 may help to conceptualise 
how it can be effectively harnessed. 

In terms of deployment strategy, we propose that hospitals 
pair up with those that already have implementation experience 
in relation to planning, direct implementation and ongoing opti-
misation. Figure 2 outlines how this may be conceptualised, 
incorporating periodic review and reflection on experiences 
after each new cohort of hospitals goes live. A phased deploy-
ment strategy should be considered at the outset, thereby 
allowing an opportunity for learning from early efforts, followed 
by accelerated implementation across the remaining hospitals.

Hospitals live with 
HEPMA 

(Early Adopters) Hospital 1 Hospital 2 Hospital 3

Hospital 4 Hospital 5 Hospital 6

Hospital 7 Hospital 8 Hospital 9

Reflection/lessons

Fast Followers 1

Reflection/lessons

Fast Followers 2

Reflection/lessons

Reflection/lessons

Reflection/lessons

Late majority

Fast Followers 3

Early majority (pair up with sites that have implemented)

Hospital 10

13

19

25

14

20

26

15

21

27

16

22

28

17

23

29

18

24

30

Hospital 11 Hospital 12

Figure 2 Proposed deployment strategy (please note: numbers are illustrative)
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concLuSIonS

We have made a number of recommendations that will, 
we hope, help Scottish policymakers ensure successful 
deployment of HEPMA systems, resulting in accelerated 
realisation of benefits for system users and implement-
ing organisations. We further argue that, although lessons 
from implementing eHealth systems from other countries 
need to be learnt, simplistic mirroring of the attempts of 
other countries should be avoided.27 Rather, local con-
text needs to be taken into account and plans should be 
adapted accordingly.

More generally, it is important to pursue the strategic goal of 
creating integrated digital infrastructures across Scotland.28 
The implementation of HEPMA presents an important step-
ping stone and a real opportunity in this respect.

contributors and sources
AS and ASl conceived this work. AS is currently leading a 
National Institute for Health Research (NIHR) funded national 
evaluation of electronic prescribing and medicines adminis-
tration systems. KC is employed as a researcher on this grant 
and led on the write-up and drafting the initial version of the 
paper, with AS and ASl commenting on various drafts.

reFerenceS

 1. Black AD, Car J, Pagliari C, Anandan C, Cresswell K, Bokun T 
et al. The impact of eHealth on the quality and safety of health care: 
a systematic overview. PLoS Medicine 2011;8(1):e1000387. 
https://doi.org/10.1371/journal.pmed.1000387. PMid:21267058 ; 
PMCid:PMC3022523.

 2. Cresswell KM and Sheikh A. Health information technology 
in hospitals: current issues and future trends. Future Hospital 
Journal 2015;2:50–6.

 3. Jha AK, Doolan D, Grandt D, Scott T and Bates DW. The use 
of health information technology in seven nations. International 
Journal of Medical Informatics 2008;77(12):848–54. https://doi.
org/10.1016/j.ijmedinf.2008.06.007. PMid:18657471.

 4. NHS England. The Integrated Digital Care Fund. Available from: 
https://www.england.nhs.uk/wp-content/uploads/2014/05/idcr.
pdf. Accessed 13 September 2016.

 5. NHS England. Five Year Forward View. Available from: https://
www.england.nhs.uk/wp-content/uploads/2014/10/5yfv-web.
pdf. Accessed 13 September 2016.

 6. National Information Board. Personalised Health and Care 
2020. Available from: https://www.gov.uk/government/uploads/
system/uploads/attachment_data/file/384650/NIB_Report.pdf. 
Accessed 13 September 2016.

 7. Making IT Work: Harnessing the Power of Health Information 
Technology to Improve Care in England. Available from: https://
www.gov.uk/government/publications/using-information-tech-
nology-to-improve-the-nhs. Accessed 13 September 2016.

 8. eHealth Strategy 2014-2017. Available from: http://www.gov.
scot/Publications/2015/03/5705/6. Accessed: 17 May 16.

 9. Sheikh A, Cornford T, Barber N, Robertson A, Cresswell k, 
Takian A et al. Implementation and adoption of nationwide 
electronic health records in secondary care in England: final 
qualitative results from prospective national evaluation in ‘early 

Acknowledgements
We are very grateful to all participants who kindly gave their 
time and to the extended project and program teams of work 
we have drawn on. We would also like to thank two anony-
mous peer reviewers for their helpful feedback on an earlier 
version of this manuscript. 

Funding
This work has drawn on data funded by the NHS Connecting 
for Health Evaluation Programme under Grant NHS CFHEP 
001, under Grant NHS CFHEP 005, under Grant NHS 
CFHEP 009, and under Grant NHS CFHEP 010, the National 
Institute for Health Research under its Programme Grants 
for Applied Research scheme under Grant RP-PG-1209-
10099 and The Commonwealth Fund. KC is supported by 
a Chief Scientist Office (CSO) of the Scottish Government 
Post-doctoral Fellowship and a grant by the Edinburgh and 
Lothians Health Foundation and AS is supported by the Farr 
Institute. The views expressed are those of the author(s) and 
not necessarily those of the NHS, the CSO, the NIHR or the 
Department of Health.

competing interest declaration
The authors declare that they have no competing interests.

adopter’ hospitals. BMJ 2011;343. https://doi.org/10.1136/bmj.
d6054

 10. Cresswell KM, Bates DW, Williams R, Morrison Z, Slee A, 
Coleman J et al. Evaluation of medium-term consequences of 
implementing commercial computerized physician order entry 
and clinical decision support prescribing systems in two ‘early 
adopter’ hospitals. Journal of the American Medical Informatics 
Association 2014;21(e2):e194–202. https://doi.org/10.1136/
amiajnl-2013-002252. PMid:24431334; PMCid:PMC4173168.

 11. Cresswell K, Coleman J, Slee A, Morrison Z and Sheikh A. A 
toolkit to support the implementation of electronic prescrib-
ing systems into UK hospitals: preliminary recommendations. 
Journal of the Royal Society of Medicine 2014;107(1):8–13. 
https://doi.org/10.1177/0141076813502955. PMid:24108534.

 12. Cresswell K, Bates DW and Sheikh A. Six ways for governments 
to get value from health IT. The Lancet 2016;387(10033):2074–5.  
https://doi.org/10.1016/S0140-6736(16)30519-0

 13. Franklin D, Elliott R, Waring J, Armstrong S, Boyd M, Davies 
J et al. The Evaluation of the Electronic Prescription Service 
in Primary Care. Available from: https://core.ac.uk/download/
pdf/9692004.pdf?repositoryId=67. Accessed 24 September 
2016.

 14. Robertson A, Cresswell K, Takian A, Sheikh A, Cornford T, 
Barber N et al. Implementation and adoption of nationwide elec-
tronic health records in secondary care in England: qualitative 
analysis of interim results from a prospective national evalua-
tion. BMJ 2010;341:c4564. https://doi.org/10.1136/bmj.c4564.
PMid:20813822; PMCid:PMC2933355.

 15. Berg M. Implementing information systems in health care 
organizations: myths and challenges. International Journal of 
Medical Informatics 2001;64(2):143–56. https://doi.org/10.1016/
S1386-5056(01)00200-3

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://inform

atics.bm
j.com

/
B

M
J H

ealth C
are Inform

: first published as 10.14236/jhi.v23i4.904 on 1 O
ctober 2016. D

ow
nloaded from

 

http://informatics.bmj.com/


Journal of Innovation in Health Informatics Vol 23, No 4 (2016)

Cresswell et al. Five key recommendations for the implementation of hospital electronic prescribing and medicines administration systems in Scotland 788

 16. Ash JS, Berg M and Coiera E. Some unintended conse-
quences of information technology in health care: the nature 
of patient care information system-related errors. Journal of 
the American Medical Informatics Association 2004;11(2): 
104–12. https://doi.org/10.1197/jamia.M1471. PMid:14633936; 
PMCid:PMC353015.

 17. Ferneley EH and Sobreperez P. Resist, comply or work-
around? An examination of different facets of user engagement 
with information systems. European Journal of Information 
Systems 2006;15(4):345–56. https://doi.org/10.1057/palgrave.
ejis.3000629

 18. Hendy J, Reeves BC, Fulop N, Hutchings A and Masseria 
C. Challenges to implementing the national programme 
for information technology (NPfIT): a qualitative study. 
BMJ 2005;331(7512):331–6. https://doi.org/10.1136/
bmj.331.7512.331. PMid:16081447; PMCid:PMC1183135.

 19. Cresswell KM, Bates DW and Sheikh A. Ten key consider-
ations for the successful implementation and adoption of 
large-scale health information technology. Journal of the 
American Medical Informatics Association 2013;20(e1):e9–13.  
https://doi.org/10.1136/amiajnl-2013-001684. PMid:23599226; 
PMCid:PMC3715363.

 20. Catwell L and Sheikh A. Evaluating eHealth interventions: 
the need for continuous systemic evaluation. PLoS Medicine 
2009;6(8):e1000126. https://doi.org/10.1093/jamia/ocw037. 
PMid:19688038; PMCid:PMC2719100.

 21. Cresswell KM, Bates DW and Sheikh A. Ten key considerations 
for the successful optimization of large-scale health informa-
tion technology. Journal of the American Medical Informatics 
Association 2016:ocw037. 

 22. Cresswell KM, Mozaffar H, Lee L, Williams R and Sheikh A. 
Safety risks associated with the lack of integration and inter-
facing of hospital health information technologies: a qualitative 

study of hospital electronic prescribing systems in England. 
BMJ Quality & Safety 2016:bmjqs-2015.

 23. Mantas J, Ammenwerth E, Demiris G, Hasman A, Haux R, 
Hersh W, et al. Recommendations of the International Medical 
Informatics Association (IMIA) on education in biomedical 
and health informatics-first revision. Acta Informatica Medica 
2010;18(1):4.

 24. Westbrook JI, Baysari MT, Li L, Burke R, Richardson KL and 
Day RO. The safety of electronic prescribing: manifestations, 
mechanisms, and rates of system-related errors associated 
with two commercial systems in hospitals. Journal of the 
American Medical Informatics Association 2013;20(6):1159–67. 
https://doi.org/10.1136/amiajnl-2013-001745 PMid:23721982; 
PMCid:PMC3822121.

 25. Amato MG, Salazar A, Hickman TT, Quist AJ, Volk LA, Wright 
A, et al. Computerized prescriber order entry–related patient 
safety reports: analysis of 2522 medication errors. Journal of 
the American Medical Informatics Association 2016:ocw125. 
https://doi.org/10.1093/jamia/ocw125.

 26. Kaushal R, Shojania KG, Bates DW. Effects of computer-
ized physician order entry and clinical decision support sys-
tems on medication safety: a systematic review. Archives of 
Internal Medicine 2003;163:1409–16. https://doi.org/10.1001/
archinte.163.12.1409. PMid:12824090.

 27. Ahmed Z, Garfield S, Jani Y, Jheeta S, Franklin B, Barber N 
et al. Impact of electronic prescribing on patient safety in hos-
pitals: Implications for the UK. Clinical Pharmacist 2016(8): 
1758–9061.

 28. Krist AH and Woolf SH. A vision for patient-centered health infor-
mation systems. Journal of the American Medical Association 
2011;305(3):300–1. https://doi.org/10.1001/jama.2010.2011. 
PMid:21245186; PMCid:PMC4945156.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://inform

atics.bm
j.com

/
B

M
J H

ealth C
are Inform

: first published as 10.14236/jhi.v23i4.904 on 1 O
ctober 2016. D

ow
nloaded from

 

http://informatics.bmj.com/

