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Executive summary 
This report builds on the one-year progress report submitted to the Steering Group in January 2019 

and the subsequent progress reported at a meeting in May 2019.1  It draws on a growing body of 

evidence from the 12 longitudinal embedded studies and the second round of the baseline survey. 

We have consolidated our analysis relating to digital transformation in Global Digital Exemplar (GDE) 

sites. As GDE core funding comes to an end some issues in relation to accreditation and future 

sustainability have come to the fore. We also present some preliminary insights on spread of learning. 

We have now amassed a substantial body of evidence confirming that the strategic investment made 

in the Global Digital Exemplar (GDE) Programme has had a significant impact in aligning efforts across 

and beyond sites towards goals of digital transformation. It has also helped prioritise digital health 

and catalyse activity nationally. The evidence surrounding digital transformation is now strong. We 

are beginning to examine causes of variation (e.g. drivers and barriers) across the GDE programme. 

While some of our findings are broadly in line with the existing literature (e.g. around system usability, 

user attitudes/expectations, and leadership), which we have reviewed, we have also identified 

important factors that are specific to the GDE Programme.  Most of these concern the interface of 

organisational factors and the evolving digital health policy and supplier landscapes, where tensions 

between local and national, and public and commercial priorities and constraints need to be worked 

out by each participating organisation. A key contentious issue has been the salience attached to the 

Healthcare Information and Management Systems Society Electronic Medical Record Adoption Model 

(HIMSS EMRAM) Level 7,2 commonly referred to as HIMSS Level 7 (accentuated by how this has 

evolved over time) that now impinges on all aspect of the GDE Programme thinking. We have, for 

example, observed that: 

• The central vision has been evolving over time. The digitisation strategies of sites have been 

(re)shaped by the growing political attention paid to achieving HIMSS certification as a means 

of demonstrating international excellence. This has had unintended consequences. Some sites 

re-wrote their strategy to align with the central policy goal of achieving HIMSS Level 7.  

• The change in narrative over time from GDEs being global digital leaders to achieving HIMSS 

Level 7 has encouraged sites to support relatively low-risk solutions that can be expected to 

deliver HIMSS compliance by the end of the Programme. This has the unintended 

consequence of favouring the adoption of established solutions and in particular the mega-

systems from some larger suppliers of products designed around HIMSS Level 7 over smaller 

vendors of core Electronic Health Record solutions and the integration of multiple 

components into “Best-of-Breed” (BoB) local configurations. More innovative solutions are 

perceived as unlikely to achieve HIMSS-associated objectives and are therefore not 

sufficiently supported.  

• There is some evidence of anxiety, disillusionment and a feeling of being hampered/held back 

in sites as GDE contracts come to completion that may be rooted in a shift of focus to avoid 

failing to meet increasingly “top-down” performance management of sites around national 

policy criteria rather than achieving local “bottom-up” measures.  

• Notwithstanding the requirement on sites to comply with HIMSS, questions remain around 

whether HIMSS helps digital transformation and the achievement of local and national goals 

of progressing integrated patient centric care.  

• We observed a tension between recording benefits to satisfy reporting requirements and 

identifying/measuring local benefits. GDE reporting processes and expectations aligned to the 

funding were perceived to be time consuming and distracted from localised delivery. 

                                                           
1 https://www.ed.ac.uk/files/atoms/files/first_year_report_gde_evaluation_programme_for_website.pdf 
2 https://www.himssanalytics.org/emram 
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• There is a shortage of skills (including IT, hybrid clinical, project management, data curation, 

let alone artificial intelligence) in some sites due to competition and scarce specialist 

expertise in change management and procurement. 

 

As the first round of GDE contracts comes to an end, sites have expressed concerns surrounding 

accreditation, sign off and sustainability. For sites where GDE became a dedicated work stream there 

is a danger that this will close post-GDE, and the digital agenda will be subsumed into other 

programmes thus losing visibility and priority. However, some GDEs integrated GDE work into an 

overarching digital transformation agenda and see this as a long-term priority towards which the GDE 

Programme has contributed. 

We do not yet have complete evidence and can only offer preliminary insights on spread and learning. 

We have observed a range of emerging issues that warrant further investigation as the spread of 

knowledge and learning is still evolving. Key emerging observations here include: 

• There are examples of successful local networks, often facilitated by geographical co-location 

and by use of common applications/platforms. Where there has been a concentration of 

GDEs, this has in some cases supported local/regional collaboration. There are significant 

concerns around a widening digital divide with non-GDE sites.  

• GDE/Fast Follower relationships are highly variable and affected by geography, specialisation 

and relative digital maturity. We observed enhanced collaboration between some GDEs and 

Fast Followers, where the GDE arrangement promoted sharing when the sites were previously 

competitive. This has not always been the case however. 

• The (to-date limited) experiences with Blueprints have been mixed. The production of 

Blueprints has been seen by some as a one-off task needing to be done to fulfil funding 

agreements – this greatly limits their utility. There is evidence that Blueprinting 

(reconceptualised as an ongoing activity around the production, adoption and refinement of 

Blueprints) is coming to be seen as useful in some contexts. Sometimes the utility is associated 

with the documents acting as signposts to relevant expertise rather than the content of the 

documents. We have not as yet had an opportunity to observe the creation of communities 

of practice. 

 

Based on our work so far, we offer the following insights for digital health policy: 

• Recognising the progressive and iterative characteristics of the GDE Programme, future 

strategic initiatives should be designed to allow room to try new things and learn from 

“failure” and overcoming challenges.  

• To build upon progress and learning already achieved, a clear strategy on transitioning post-

GDE should consider how benefits and learning are sustained, in “business as usual” (BAU) for 

those completing the Programme, and as the basis for future development. This might 

encompass: establishing BoB showcase sites, ongoing support for Blueprinting, and broader 

collaboration and learning networks that have developed, and links between GDE and FF sites.  

• Digital technologies still need to be more clearly positioned as key enablers of mainstream 

health and care policy delivery, placing digital transformation at the core of national planning 

and priorities guidance and local and national organisational strategies. They also need to be 

more closely associated with safety and quality metrics. Closer alignment of performance 

metrics and reporting is needed, ensuring proxy measures (e.g. HIMSS Level 7) do not become 

an end in themselves (we are currently developing a revised framework building on a paper 

in press, Appendix 1), tackling continued poor understanding of the role of digital 

transformation at leadership level. 
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• Digital capacity and capability remains in need of significant development in all areas.  

Consideration should be given to further development as well as retention of such digital skills, 

to enable sharing of scarce expertise; and supporting the NHS to become a better informed 

and competent client of digital technology suppliers.  

• Blueprinting has the potential to provide a valuable evidence base to inform digital policy and 

strategy. Careful thought should be given to what Blueprinting areas are chosen, GDEs’ and 

FFs’ views would be valuable in helping identify the most useful form of Blueprinting as a 

strategic development tool. 

• The development of a vibrant digital and technology marketplace requires further 

consideration, including: procurement frameworks, which are currently viewed as onerous 

and costly; the gap between supporting innovation and bringing successful initiatives to 

market; lack of clarity around funding for strategic development; establishing stronger 

dialogue with suppliers. 

• Exploit potential synergies between GDE and the NHS Digital Academy e.g. around developing 

communities of practice. 

• This might suggest a two speed innovation system approach to innovation to promote 

ambitious high-risk ventures, alongside supporting core infrastructures renewal.   
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Overview 
We begin this report with a progress update on data collection activities. We then outline findings 

confirming and building on previous findings presented to the Steering Group, before discussing new 

emerging findings and lines of enquiry. 

Progress update 

Publications  

Our paper on reconceptualising the digital maturity of health systems has been accepted by Lancet 

Digital Health and is pending publication in September 2019 (Appendix 1).  

Methodology 

An overview of our methods is provided in Figure 1. 

Figure 1: Overview of methodology 

 

Activities 

Data collection activities have comprised the following to date: 

• We have completed the initial baseline Round 1 visits to all 23 sites, interviewing key 

stakeholders and observing site meetings and digital deployments. For Round 2 of data 

collection, we have completed 15 interviews with eight left to complete; the final interview is 

scheduled for 16 August 2019 (Work Package (WP) 1).  

• Our researchers have conducted 35 visits to 12 in-depth case study sites and conducted 110 

one-to-one and 10 group interviews (see Table 1 for a detailed description of case study sites 

and data collected to date) (WP2). 

• We have conducted 42 high-level interviews with policy makers (WP5). 
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• We have observed 78 meetings, workshops, and conferences both at in-depth case study sites 

and with policymakers to explore the policy/strategy connections (WP2 and WP5). 

• We have successfully delivered an international eDelphi study to establish consensus 

surrounding a defined set of technological capabilities to assess digital excellence (WP4).  

• We have conducted three interdisciplinary workshops:   

o Global Digital Exemplar (GDE) Programme Benefits Realisation Workshop(held 18 

June 2018 in London) (WP2) 

o GDE Programme/TechUK Workshop: How can we improve NHS procurement (held 7 

March 2019 in London with six suppliers and two members of TechUK) (WP3) 

o Research Workshop: International perspectives on emerging health information 

infrastructures (held 29 January 2019 in Edinburgh) (WP4) 

 

We are aligning this work with our teaching in the NHS Digital Academy wherever possible. We have, 

for example, included the first year evaluation report as core reading for Cohort 2 (2019-2020, 

comprising 116 digital leaders) and included the following questions in the discussion boards: 

• How can we tap the reservoir of ideas for digital innovation amongst clinical and innovation 

specialists without every institution reinventing the wheel? 

• How can we ensure the survival, sustainability and spread of digital innovations? 

• What factors account for the high number of failures (and lack of spread) and how can these 

be mitigated? 

• How can new market entrants and diversity in core infrastructure supply be promoted? 
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Table 1: Description of in-depth case study sites and data collected to date 

Global Digital 

Exemplar 

(GDE)/Fast 

Follower (FF) 

Vendor/procurement 

configuration 

Duration Site characteristics Core GDE activities Data 

collected to 

date 

Eight GDEs  

(six acute, two 

mental health) 

 

Four FFs (three 

acute, one 

specialist) 

Vendor distribution:  

Cerner:  three,  

Epic: one,  

Allscripts: one,  

Meditech: one,  

System C: one,  

Servelec: one,  

Open Source IMS Maxims 

one, Trackcare: one,  

Best-of-Breed (BoB) one 

Four have a 2-year 

duration 

 

Six have a 3.5-year 

duration 

 

Two did not know (actual 

times for which the sites 

are tied up with GDE 

related activities and 

funding cycles are 

variable) 

Various levels of digital 

maturity, 

various geographical 

locations,  

various existing local 

relationships; 

implementation 

strategies varied from 

‘Big Bang’ to 

incremental 

Achieving an already present digital 

agenda;  

Electronic Health Record (EHR) 

implementation/ optimisation has 

been observed frequently; 

some sites have badged multiple 

projects as GDE, in many instances 

part of a bigger integrated care 

agenda which is around 

interoperability 

78 meetings 

observed 

 

10 group 

interviews 

 

110 one-to-

one 

interviews 
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Detailed findings broadly confirming emerging insights previously 

presented to the Steering Group 
Figure 2 illustrates our main current key lines of enquiry. We have grouped these around three 

themes: digital transformation within GDE/FF sites; spread anticipated between GDEs and FFs under 

the GDE Programme; and the broader networks and knowledge flows that may contribute towards 

building a broader learning ecosystem.  

Figure 2: Key lines of enquiry  

 

 

Emerging findings from data collection during the first year were presented to the Steering Group in 

May 2019. We indicate in Table 2 below where further study has confirmed this previous evidence.  

 

 

 

 

Digital 
transformation

Big vision versus operational 
goals – how are these 

aligned?

Focus on generic versus
specific changes/local 

priorities; EHR 
upgrade/smaller innovations

Alignment of players within 
site (?resistance); alignment 

of suppliers

Unintended consequences of 
GDE for sites?

Spread of 
learning

Production of Blueprints? 
One-off or ongoing? Vendor 
specific or vendor neutral? 

Consumption of Blueprints?  
Establishment of community 

around Blueprints; 
modification of Blueprints as 

living repositories

What is the role of planned 
versus informal networks 
and knowledge exchange?

Role of personal links; 
professional specialism; 

regional links in promoting 
networking

Links to FFs (through 
Blueprints or more 

broadly?)?

Building a 
broader 
learning 

ecosystem 

Intermediaries facilitating 
exchange between sites (e.g.

engagement leads?)

Any evidence that 
international linkages yielded 

useful knowledge

Evidence of regional 
links/LHCREs and STPs

Vendor user groups? 

Links/contacts  outwith 
GDE/Uptake of Blueprints 

beyond GDE? 
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Table 2: Key findings previously presented to the Steering Group and confirmed in ongoing work 

Key emerging theme Sub-themes Explanation of theme 

Digital 

transformation 

within GDE/FF 

sites 
GDE Programme 

helped to accelerate 

the pace of digital 

transformation and 

focus efforts. 

Framing and measuring digital excellence 

in ongoing programmes of digital 

transformation 

Lack of consensus around how digital excellence in 

healthcare can be defined and measured – a 

moving target; issues with HIMSS (focus on 

technological infrastructure, assumes sequence of 

stages compared to local priorities; disruptive 

opportunities/leapfrogging). 

Providing a target for a journey with an 

unknown endpoint 

Tension between the need for a degree of 

quantitative measurement to demonstrate 

progress and justify investment whilst 

acknowledging evolving character of outcomes  

- that there is no such thing as “done” and no 

definite endpoint. 

Ongoing programmes of digital 

transformation 

Challenges inherent in developing, implementing 

and assessing an evolving programme of digital 

transformation in real time: 

• Perception of shifting goalposts and 

changing measurements of success, 

accreditation processes including the 

“Definition of Done” and HIMMS have 

evolved since the funding agreement 

was put in place; 

• Unintended consequences of time 

pressure to deliver. 

Spread 

anticipated 

under the GDE 

Programme 

between GDEs 

and FFs 
Evidence of 

relationships 

strengthened 

through the 

Programme where 

they align with 

existing links and 

working relationships 

with other local 

organisations (and 

individuals). Formal 

and informal links 

seem to be greatly 

strengthened by 

attempts to promote 

regional links: e.g. 

links to Sustainability 

and Transformation 

Partnership (STPs), 

Local Health and 

Care Record 

Exemplars (LHCREs). 

Relationship between GDEs and FFs Where previous relationships were good already, 

they were perceived to be solidified by GDE: 

• Focus on rolling out common local 

technological solutions across localities 

seems to work; 

• Some sharing of expertise. 

Sharing of lessons and expertise appears to be 

inhibited by: diverging local priorities; differing 

understandings of GDE and FFs of respective 

strengths; some GDEs not wanting to send staff 

across to help with low profile implementations as 

this may not look good. 

Blueprinting Blueprints were often retrospectively produced as 

immediate implementation pressures took 

priority, thus losing the contemporaneous 

perspective which would be valuable to other 

sites. 

Sites expressed concern that no one will read the 

Blueprints and/or find them useful. 

Sites are still expected to produce Blueprints after 

end of GDE funding but several expressed concern 

that they are not funded for this activity. 

Continued incentives are important for sustaining 

ongoing Blueprinting if these are to be living 

documents. 
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Development of 

a broader 

learning 

ecosystem 
As well as planned 

networking (e.g. 

between GDEs and 

FFs, Blueprinting, 

Learning Network), 

we observed a range 

of existing and 

emerging networks 

through which 

knowledge was 

disseminated that 

powerfully 

augmented flows of 

knowledge and 

experience around 

the GDE. 

Emerging networks Informal supportive relationships have grown 

locally facilitated by GDE. 

Growth/strengthening of vendor-related networks 

and user groups (organised by users or by 

suppliers): to share knowledge and learning about 

best practice, optimisation strategies, risks; to 

share/trade innovations, and to give users more 

leverage to exert pressure on suppliers. 

Skills as a barrier to spread Existing human resources systems and entrenched 

professional structures within the UK Health 

Service seem to mandate against the 

redeployment of implementation experience in 

other settings and thus the development and 

exploitation of hybrid skills (a factor long-

recognised as crucial for successful technological 

change in commercial settings). 

GDE funding models Although GDE Programme has promoted 

investment and strategic goals it remains a 

modestly-funded, relatively short-term 

programme focusing on core infrastructure in only 

one element (mainly acute providers) of the 

health system. This raises questions around 

longer-term sustainability and capacity 

development.  

GDE strategic focus The Programme focuses on specific Trusts (mainly 

acute but also some mental health and 

ambulance) rather than the whole ecosystem. 

However, the challenges of coordinating change 

across an ecosystem are very different from 

individual sites. 

Widening gap between GDE and wider 

NHS 

Concerns that the GDE Programme would 

contribute to a widening gap between GDE/FF 

sites and the wider NHS. Presence of multiple 

funding streams that are not clearly aligned. 

Transformation through infrastructures 

and innovation 

The GDE Programme was viewed to lack a focus on 

innovation. 

 

New findings since the last meeting and emerging lines of enquiry 
We identified a range of factors affecting the likelihood of successful digital transformation within 

sites. These are contextualised within an evolving health policy environment and a changing supplier 

landscape. These factors should be viewed in the context of digital transformation understood as a 

journey with no definite endpoint rather than a complete recipe for a ‘success’. Whilst work to 

implement technologies as part of GDE is still ongoing in many sites, others are coming to the end of 

their GDE contract and there is now a key issue around the sustainability of GDE associated initiatives 

and structures locally. 

 

In relation to spread, we have observed a range of emerging issues that warrant further investigation 

as the spread of knowledge and learning is still evolving. These include examples of some successful 

relationships/networks, the significance of regional links, and the formal spread promoted through 

Blueprints. 

 

An overview of the structure of our findings is provided in Figure 3 below and the following sections 

will delve into these dimensions in more detail. 
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Figure 2: An illustration of the emerging themes 

 

 
 

Changing organisational and health policy landscape – based on our own understanding 

• With the creation of NHSX (the new central body being set up to oversee the digitisation of 

the NHS in England announced in February 2019), we observed long periods of uncertainty 

around staff at NHSE/D and also around the future of the GDE Programme. There was a capital 

spending review and resulting uncertainties around funding, as well as programme leadership 

staff changes, with a new Senior Responsible Officer (SRO) expected in October 2019. 

• We understand the current aim to be that GDE will move into one of the 10 newly formed 

programmes within NHSX, but how exactly they align remains unclear. Simplification of 

governance structures is in principle desirable.  

• The GDE Expansion seems likely to go ahead. However, some of the shortcomings of the 

original GDE Programme may be replicated. In particular:  

o There are very tight timelines on bidding for funding (four weeks). This is likely to 

favour sites that have a coherent organisational digital strategy already, but this will 

not necessarily capture all the most innovative players. 

o GDE Expansion shows some elements of continuity the GDE Programme particularly 

regarding its focus on implementing core enterprise systems within Trusts. This 

continued focus on EHRs within secondary acute provider organisations could 

helpfully be more clearly positioned within wider health policy objectives of 

integrated whole systems that are interoperable and person-based.3 

o The GDE Programme has ended up favouring relatively conservative changes (e.g. 

infrastructure upgrades) at the expense of more innovative, agile potentially 

disruptive higher risk developments.  

• We detected some anxiety amongst central programme delivery staff that the GDE 

Programme may not be a priority for NHSX. The focus of NHSX is still emergent and appears 

to be on harnessing and implementing technologies rather than long-term systematic national 

support for promoting and up-scaling digitally enabled service transformation.4  

• We observed the following impact of these changes on sites: 

                                                           
3 https://www.gov.uk/government/publications/the-future-of-healthcare-our-vision-for-digital-data-and-technology-in-

health-and-care/the-future-of-healthcare-our-vision-for-digital-data-and-technology-in-health-and-care 
4 https://www.nhsx.nhs.uk/what-we-do 
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o Changes to HIMSS requirements and mixed messages around capabilities impacted 

on implementation plans and timelines; 

o Sites reported less direct contact with NHSD staff, feeling that changes are 

increasingly “top-down” leading to a loss of enthusiasm; 

o Change in goalposts appears to make sustaining the vision difficult and changes the 

emphasis from carrot to stick. 

 

Changing supplier landscape 

• Working closely with suppliers is a key success factor in local implementation, although there 

is an important issue around capacity of suppliers to deliver at scale. 

• The large system suppliers (e.g. Cerner and Epic) do not seem interested in smaller sites and, 

furthermore, their costs are often prohibitive for such sites. 

• More small-to-medium enterprises (SMEs) are needed to ensure a vibrant marketplace for 

applications as components of more modular solutions and BoB approaches. However, the 

reality in the market is that SMEs struggle to secure capital, long term revenue, and expert 

staff needed to build a complex enterprise system.  

• In the USA, we have observed a move towards EHRs as a platform where smaller applications 

are designed to interface with larger EHR enterprise systems. 

• Big suppliers are increasingly providing Application Programming Interfaces (APIs) that bring 

benefits in terms of more rapid innovation. These efforts are responding to demands from the 

NHS around the integration of clinical systems. 

• There is an important role of user groups for the ongoing management of suppliers. Trakcare, 

Lorenzo, and RiO have, for example, vibrant user groups with an NHS driven agenda. There is 

scope in trying to replicate these models with other suppliers where user groups form around 

an NHS agenda and then suppliers are engaged on the back of this (e.g. Mental Health 

Learning Network joint procurement exercise). 

• There is a question around the capacity of vendors to deliver at scope and scale. Vendors need 

to have an indication of planned developments in order to invest strategically. Vendor 

capacity is already impacting delivery, e.g. Site G decided to go live with their Enhanced EHR 

on 28 October 2018 – this particular date was selected largely because of Cerner’s capacity to 

deliver. 

• Procurement 

o The Health Systems Support Framework (HSSF) is viewed as cumbersome by suppliers 

with smaller suppliers not having the capacity to complete the onerous and costly 

application process required. The procurement context needs to be more open to 

innovation and to offerings from newer, smaller suppliers. It may be helpful to 

consider a “two-speed innovation system” differentiating the requirements for core 

infrastructures and the applications that sit upon these. 

o NHS procurement frameworks are very risk averse and inhibit innovation. Efforts to 

address this, such as partnerships with Academic Health Sciences Networks (ASHNs), 

have been productive, but are faced with the challenges of bringing successful 

innovation initiatives to the market-place as sustainable products. 

• Skills gap: although to some extent addressed by the NHS Digital Academy, consideration 

should be given to the need for greater national coordination of expertise in the health 

technology market and its ability to lead meaningful dialogue with industry across the sector. 

The NHS is currently a naïve buyer and from a supplier perspective complex and often difficult 

to understand for new entrants. 
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Factors promoting digital transformation 
Although there are no definite recipes for “success”, local factors that promote local digital 

transformation in Health Information Technology (HIT) initiatives identified in the literature are 

outlined in Tables 3-5. These tables are based on ongoing work developing a formative evaluation 

framework for HIT implementations.5 They are broadly supported by findings in GDE sites and we 

highlight areas of convergence and divergence in the paragraphs below. In doing so, we focus on 

particularities surrounding the GDE Programme that we have found to influence identified factors. 

 

  

                                                           
5 Cresswell K, Williams R, Sheikh A. Developing and applying a formative evaluation framework for health information 

technology implementations – The Technology, People, Organizations and Macro-environmental factors (TPOM) 

Framework. JMIR. Available from: https://learn-eu-central-1-prod-fleet01-xythos.s3-eu-central-

1.amazonaws.com/59ee0bbbe41e2/25464?response-content-disposition=inline%3B%20filename%2A%3DUTF-

8%27%27preprint-15068-submitted%2520-TPOM-framework%25281%2529.pdf&response-content-

type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20190731T074020Z&X-Amz-

SignedHeaders=host&X-Amz-Expires=21600&X-Amz-Credential=AKIAIZ3QX2YUHH4EOO3A%2F20190731%2Feu-central-

1%2Fs3%2Faws4_request&X-Amz-Signature=c9fdfc399651904afeaf3b918b952e4efc14ff83a5c3ac2c5b1ccd9f94e41107 
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Factors broadly supporting existing literature on local digital transformation  

Table 3: Technological factors impacting implementation, adoption and optimisation based on the literature 

Usability Performance Adaptability and 

flexibility 

Dependability Data availability, integrity 

and confidentiality 

Data accuracy Sustainability 

Is there alignment 

between work processes 

and software 

specifications?  

Does the user have to 

navigate a large number 

of interfaces? 

Is the technology easy to 

operate? 

Does use of the system 

slow down workers? 

Does the system 

improve the efficiency 

of workers?  

Does the system needs 

effectively integrate 

with existing systems? 

Are systems flexible 

enough to fit in with the 

nature of clinical 

responsibilities and local 

needs?  

Can system design be 

changed to some extend 

to suit emerging needs?  

Is information in the 

system organised by 

relevance to the specific 

use and type of user? 

Is the system reliable 

and stable? 

Is data held within the 

system available, 

accessible and usable to 

those who need it?  

Are data in and outputs of 

the system accurate and 

appropriate?  

Is data only available to 

those who need it? 

Is the data held 

in the system 

accurate?  

Is the data held 

in the system 

trusted? 

Will the technology be 

easily scaled up?  

Is use of the technology 

sustainable? 

 

References for Table 3 

Shaw J, Shaw S, Wherton J, Hughes G, Greenhalgh T. Studying scale-up and spread as social practice: theoretical introduction and empirical case study. J Med Internet Res. 2017;19(7):e244. 

Sittig DF, Ash JS, Singh H. The SAFER guides: empowering organizations to improve the safety and effectiveness of electronic health records. Am J Manag Care 2014;20:418–23. 

Greenhalgh T, Stramer K, Bratan T, Byrne E, Mohammad Y, Russell J. Introduction of shared electronic records: multi-site case study using diffusion of innovation theory. BMJ 2008;337:a1786. 

Doebbeling BN, Chou AF, Tierney WM. Priorities and strategies for the implementation of integrated informatics and communications technology to improve evidence-based practice. J Gen 

Internal Med. 2006;21(2):S50. 

Beuscart-Zéphir MC, Anceaux F, Crinquette V, Renard JM. Integrating users’ activity modeling in the design and assessment of hospital electronic patient records: the example of anesthesia. Int 

J Med Informatics. 2001;64(2-3):157-71. 

Keshavjee K, Bosomworth J, Copen J, Lai J, Kucukyazici B, Lilani R, Holbrook AM. Best practices in EMR implementation: a systematic review. In AMIA 2006. 

Rose AF, Schnipper JL, Park ER, Poon EG, Li Q, Middleton B. Using qualitative studies to improve the usability of an EMR. J Biomedical Informatics 2005; 38(1):51-60. 
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Table 4: Social/human factors impacting implementation, adoption and optimisation based on the literature 
User 

satisfaction 

Complete/correct 

use 

Attitudes and 

expectations 

Engagement Experiences Workload/benefits Work processes User input in design 

Are users 

satisfied with 

the 

technology?  

Are there any 

concerns in 

relation to the 

technology? 

Are features and 

functionality 

implemented and 

used as intended? 

What benefits do 

users expect from 

using the technology 

and how can these 

be measured?  

Do users generally 

accept the 

technology? 

Do users understand 

the drive behind the 

implementation 

(safety, quality, 

efficiency)? 

Are emerging 

concerns listened to 

and addressed? 

Has the technology 

fulfilled user 

expectations? 

Do users resist 

use?  

Have users 

been actively 

engaged from 

the start? 

Have users got 

negative 

experience with 

previous 

technologies?  

Does the system 

increase 

cognitive 

demands on 

users? 

Are the benefits and 

efforts relatively equal 

for all stakeholders?  

Do users find the 

system of value?  

Does the system 

increase workloads for 

users? 

Have work processes been 

mapped before the 

implementation? 

Does the system change 

relationships with patients, 

patterns of 

communication, and 

professional 

responsibilities (e.g. 

increase in administrative 

tasks)?  

Are workarounds being 

employed by users to 

address perceived system 

limitations?  

Are these changes 

remaining stable over 

time? 

Is there effective 

communication 

between designers, IT 

staff and end-users as 

well as between 

management and end-

users?  

Is user feedback 

incorporated in system 

design? 
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Keshavjee K, Bosomworth J, Copen J, Lai J, Kucukyazici B, Lilani R, Holbrook AM. Best practices in EMR implementation: a systematic review. In AMIA 2006. 

Rose AF, Schnipper JL, Park ER, Poon EG, Li Q, Middleton B. Using qualitative studies to improve the usability of an EMR. J Biomedical Informatics 2005; 38(1):51-60. 

Granlien MF, Hertzum M, Gudmundsen J. The gap between actual and mandated use of an electronic medication record three years after deployment. Studies in Health Technology & Informatics 

2008; 136:419-424. 

Bates DW, Ebell M, Gotlieb E, Zapp J, Mullins HC. A proposal for electronic medical records in U.S. primary care. J Am Med Informatics Assoc 2003; 10(1):1-10. 

Aarts J, Doorewaard H, Berg M. Understanding implementation: The case of a computerized physician order entry system in a large Dutch university medical center. J Am Med Informatics Assoc 
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Table 5: Organisational factors impacting implementation, adoption and optimisation based on the literature  

Leadership and 

management 

Communication  Timelines Vision Training and 

support 

Champions Resources Monitoring and 

optimisation 

Is the implementation 

a top management 

priority?  

Are management 

structures to support 

the implementation 

adequate? 

Is the implementation 

strategy sufficiently 

flexible? 

Is staff ownership 

promoted through 

involvement in 

decision making? 

Has the 

implementation team 

defined roles and is 

adequately resource? 

Have benefits and 

disbenefits of the 

technology been 

communicated to each 

stakeholder group? 

Have aims been 

effectively 

communicated? 

Have realistic timelines 

been effectively 

communicated? 

Have concerns been 

adequately been 

addressed? 

Has the implementation 

strategy been 

communicated? 

Is communication 

between management 

and users two-way? 

Are there open channels 

of communication 

between users, managers 

and suppliers? 

Are 

implementation 

timelines 

adequate? 

What benefits do 

organisations expect from 

implementing the 

technology and how can 

these be measured? 

Is a coherent vision 

driving developments? 

Is there a business need 

for the system? (building 

a solution, not just 

implementing a system) 

Is the vision realistic? 

Is the training 

adequate and 

realistic? 

Is time allocated 

to train users 

effectively? 

Is effective 

support in place 

and there when 

needed? 

Is the training 

well timed (i.e. 

not too long 

before go-live? 

Are champions 

and boundary 

spanners 

effectively 

utilised? 

Do negative 

champions have 

influence? 

Is implementation 

adequately resourced? 

(includes technology, 

change management and 

maintenance) 

Has the organisation 

capacity to innovate? 

Is system 

performance and 

use monitored and 

optimised over 

time? 

Are lessons learnt 

captured and 

incorporated in 

future efforts? 

Is the system 

adequately 

piloted? 

Is risk assessment 

and mitigation in 

place? 

Has a budget for 

evaluation 

activities been 

allocated? 
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Factors specific to the GDE Programme  

We now discuss factors that we have found to be more specific to the GDE Programme. As can be 

seen, most of these can be placed at the interface of organisational factors and the evolving political 

and supplier landscapes. 

Incentives for becoming a GDE 

• New money was the biggest incentive for most GDE sites. 

• There were concerns that this was provided in the form of capital funding with less of a focus 

on revenue and was primarily spent on “buying kit”. 

• Most sites have begun to develop digital strategies to achieve their strategic objectives and 

used the money to help achieve or accelerate this. Some sites report making a bid purely 

because the money was available. 

• GDE (and to a lesser extent FF) status was seen as bringing prestige to sites. For some Trusts, 

the reputational benefits were seen as more important than the money. Together these 

factors were very helpful in engaging staff and aligning efforts (and supplier attention) around 

a vision of digital transformation. 

• We observed evolving narratives over time as the funding environment changed, as sites 

negotiated changes locally, as they interacted with other sites, and as contracts neared 

completion. 

o Some sites were overambitious in their promises. There was a tension between 

encouraging ambition and capacity to deliver, and between investing in infrastructure 

and new exciting systems. 

o Central management was initially light touch, but the rules changed during the course 

of the Programme towards a focus on mechanistic benefit realisation procedures and 

achieving HIMSS levels. As a result, sites had to reverse engineer their plans onto the 

emerging criteria. Often they did not grapple sufficiently seriously with these changing 

criteria. 

o Ambition may have been shaped by striving to achieve HIMSS certification after this 

came to be seen as an international marker of excellence. Some sites re-wrote their 

strategy to align with the particular requirements for fulfilling HIMSS Level 7. 

 

Tensions between national and local visions 

• There appeared to be a tension between the national vision driving the digital transformation 

across the sites (driven by the Wachter Review and narratives around international 

excellence) and local visions driving transformation locally. There was also a tension between 

national policy imperatives and local priorities driven by pragmatic needs. 

• Some sites seem to have taken the national vision on board (e.g. Sites A and B), whereas for 

others the enormous practical demands of renewing core EHR infrastructures and the 

difficulty of achieving HIMSS Level 7 seems to have diverted time and attention away from 

pursuing local transformations (e.g. Site C and Site H). 

• This has knock-on implications as suppliers can go at pace when there is a coherent vision, but 

this is hard if there is no indication of next steps, evidenced by approved business cases and 

funding commitments. 

• The central vision and the criteria for managing change have been evolving over time: 

o There has been a change in narrative from GDEs being global leaders in digital 

innovation towards supporting relatively low-risk solutions to achieve HIMSS Level 7 

within the desired timeframes. Innovative solutions would be more risky and would 

require greater flexibility in implementation. 
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o Over time, the Programme became reinterpreted at national level causing tension 

between national and local objectives and delivery. The benefit realisation and 

performance monitoring agenda proved to be inflexible during the Programme, and 

lacking the agility required to promote innovation. The Programme became 

increasingly managed like a “top-down” project, leaving the sites relatively powerless 

to reshape their local activities in the light of changing circumstances and emerging 

learning from their GDE experience. 

• We observed different interpretations of digital visions in different sites: 

o Some sites re-packaged their ongoing digitisation programmes under the GDE 

umbrella. 

o Some were already beginning to plan change and GDE gave them the cash injection 

needed to kick-start activities. 

o Others were inspired to make an ambitious leap through GDE funding. 

• This political narrative may need to change towards sustainability of digital transformation 

and how technology can be deployed to meet site objectives surrounding efficiency, quality, 

safety and productivity in the current financial climate (as opposed to whole system 

transformation).  

• Local governance and adequate staffing are crucial to ensuring delivery of local and national 

objectives. This includes the delivery team and resources allocated at site level. 

Institutional/governance structures supporting digitisation in sites varied between a 

designated GDE team at some sites and a part-time project manager at other sites. 

 

Clinical Involvement 

• A key feature of GDE was a high level of clinical engagement:  

o We observed many examples of successful strategies for engagement at all levels and 

input in system choice/design. 

o From clinicians phoning up IT staff when things went wrong to a more embedded role 

of clinicians in system design and a higher status for clinical staff in governance and 

operational decision making. 

Skills 

• In some sites, over 70% percent of the digital team were contracted staff. Here are some 

potential reasons for this: 

o Issues about paying staff enough to retain scarce skills: “We wouldn’t be able to pay 

these people enough money if they were to go on regular payroll”. 

o “These people don’t want a permanent job anyway because the way they build their 

career is by accumulating experiences of implementing [system] in different 

organisation”. 

o “We need these contractors so that they can tell us if what we get out of [system] is 

the best we can get, and that [system supplier, who has demands from many sites in 

the UK and across the world] does not give us substandard service”. 

o Shortage of skillsets in some sites due to competition for skills and, in the case of 

some, the cost of living in that part of the world. 

• In some cases, sites found it hard to retain existing staff with digital skills. Potential reasons 

are: 

o The career structure is flat and there is limited opportunity for career development. 

o Low wages compared to other sectors e.g. some have reported a £20k increase in pay 

by moving out of the NHS. 

o Lack of responsibility, influence and input into strategic direction. 

o Competitive in particular regions where sites “snatch” staff from others. 
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o Health professionals may return from digitisation projects to clinical roles. The current 

labour market inhibits flexible staffing transfers/secondments. 

 

Benefits reporting 

• We observed a tension between recording benefits to satisfy reporting systems versus 

identifying/measuring actual benefits. GDE reporting processes and expectations aligned to 

the funding were time-consuming and distracted from localised delivery. 

o National reporting was mostly seen as a necessary evil (“feeding the beast”). 

o Significant time and effort were involved (full time posts in some sites). 

• Current reporting may place too much emphasis on pre-conceived “success” metrics, while 

neglecting stories about unanticipated challenges, benefits and lessons learnt from these. 

• The NHS has a history of difficulty in establishing and implementing an effective and efficient 

national benefits framework relating to digitally-enabled transformation. The approach 

developed and used for the GDE Programme has also faced this challenge resulting in multiple, 

inconsistent national reporting demands and burdensome duplication. Future approaches 

should seek to harmonise requirements more effectively. 

• The benefits reporting regime was put into place after GDE was launched. Sites had not 

planned their change through these tools but were required to reverse engineer their plans 

to meet these criteria. This augmented the sense of the costs of reporting. 

• The Programme might not be focusing on the right outcome measurements and may be prone 

to getting lost in relation to proxies (e.g. ‘did we achieve HIMSS Level 7?’ rather than ‘Are 

people safer? Are people getting out of hospital quicker?’). 

 

Accreditation driven by “Definition of Done” and HIMSS 

• Funding agreements were perceived as rigid and as not taking account of organic change and 

learning from localised delivery. 

• In some sites, HIMSS did not align with local priorities so sites were not intrinsically motivated 

to achieve higher levels of HIMSS. 

• HIMSS was perceived by some as disruptive/distracting to the long-term local digital plan. 

• Sign-off was perceived as mechanistic around meeting specific HIMSS capabilities and did not 

integrate with wider change initiatives and structures (The GDE management tools were 

better suited for specified projects rather than an evolving programme). 

• Some sites complained that the process was too prescriptive. As the core GDE Programme 

comes to an end, some sites were beginning to feel threatened that GDE funding to support 

their activity would not be released. 

• A number of issues were raised about the salience that had become attached to achieving 

HIMSS EMRAM Level 7: 

o Questions were raised about the applicability of various elements of HIMSS to the UK 

context (e.g. closed loop medication administration in a non-unit dose context or in 

community medicine). 

o HIMSS as a success indicator shaped and reshaped the digital strategies of GDE sites 

throughout the course of the Programme. Some sites revised their digital strategies, 

which had been impacted by the need to accommodate achieving HIMSS Level 7 (Site 

A, Site C, Site H). Some projects were put on hold to give priority to GDE-affiliated 

projects (e.g. Site G put on hold a variety of optimisation projects in preparing go-live 

with their enhanced EHR. 

o Some sites felt that achieving HIMSS may be becoming an end-in-itself and is not well-

aligned with local goals and with other national priorities which emphasise patient 

centred-ness and integration between primary, secondary and social care.  
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Best of Breed (BoB) strategies 

• All sites are Best-of-Breed sites in the sense that their information infrastructures knit 

together offerings from multiple suppliers to meet their needs. In the context of the GDE 

Programme, BoB has been used to describe sites which have sought to develop core 

infrastructure capabilities by linking together multiple supplier offerings – rather than 

resorting to the vendors of mega-systems that already fulfil HIMSS level 7.  

• These BoB sites (in which core clinical data repositories are not provided by enterprise-system 

suppliers) are finding it difficult to meet the full set of HIMSS level 7 accreditation criteria.  

• GDE appears to encourage tried and tested systems (these are likely to deliver on achieving 

HIMSS Level 7 and therefore a low risk strategy), and especially mega-packages like Cerner 

and Epic. This is in contrast with the recognised need to encourage diversity in supply and 

innovation in applications. 

• BoB offers some benefits including: sites own their data avoiding perceived vendor lock-in, 

BoB is more flexible than mega-systems, and BoB is more open to innovation. 

• BoB challenges include: sites need to have a strategy around their core architecture (e.g. 

integrated underlying clinical data repository), BoB is hard to replicate in different locales, 

smaller vendors may not be responsive or have strong voices and may not survive, integration 

challenge (currently achieved through a Trust Integration System (e.g. Viper 360) with single 

sign on so this appears as a single system to the clinician). 

• Affordability/cost: BoB is cheaper to acquire but sites and individual suppliers must meet 

ongoing costs for BoB as upgrades of each component require interoperability/maintenance 

work. With mega-systems, the supplier takes responsibility for integrating and maintaining 

the various components, although acquisition and ongoing charges are higher. There is a lack 

of systematic information and understanding about total lifecycle costs of mega-packages 

versus BoB configurations. 

• Some BoB sites are viewed as doing better than others. This appears to be related to the 

establishment of an interoperable core information architecture (especially the clinical data 

repository) – a conjoined feature of the site strategy and the supplier’s track record and 

capacity to deliver. 

 

Sustainability of changes initiated through GDE 

• GDE provided resources and catalysed the formation of governance structures/strategies for 

digital transformation. As sites come towards the end of their GDE contracts, questions arise 

whether these arrangements and the momentum of change will be sustained. 

• When bidding, sites stated that digital transformation was central to their strategy, but this 

was not always the case. There is now a need to understand how sites are integrating their 

digital agenda into their post-GDE functioning and what incentivises them to invest in the 

digital agenda themselves. 

• Some sites (e.g. Site J) already had a strong digital strategy, and GDE simply augmented this. 

Other sites used GDE as a way to put digital transformation on the top of the priority list of 

the local leadership and have institutionalised these changes. The evidence base indicates that 

these are more likely to sustain progress. Some sites are going back to BAU and there is a risk 

that digitisation may no longer be a strategic priority.  

• There is currently no policy requirement or resource stream in place to keep GDE going and 

integrated and to keep the digital agenda a priority in each site post-GDE Programme. Some 

sites are concerned about the technological sustainability of the new digital infrastructure as 

the new infrastructures need to be constantly refreshed to work optimally. As sites become 

digitised, the IT infrastructure needs to be continually updated to sustain the range of uses 

and expansion of digitally driven healthcare.  
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• There are still a lot of sites which do not have digital transformation as core to their strategy. 

There are still many which do not have a Chief Information Officer on the Board (even as a 

non-voting Executive) and often digital strategy is still positioned as a corporate back office 

service and the responsibility of finance. 

• When monetary and prestige incentives run out, then sustainability of changes may be called 

into question. 

• Although it was implausible from the outset that organisations would be transformed within 

such short timeframes, the Programme has been productive in its own right. 

• Sites are now anxious to see strategy move beyond a one-off injection to stimulate activity 

towards more sustained support for digital infrastructure and strategy. 

 

Spread of learning 
The following sections will explore some preliminary findings and avenues for further exploration 

relating to spread of learning. 

 

Examples of successful networking 

Informal networking (and effective formal networking) will flourish where the costs of participation 

are minimised and the benefits maximised and can accrue to the intermediaries involved. Intangible, 

non-monetary benefits (shared learning, reputational benefits, and career enhancement) may be as 

significant as financial incentives. 

• There are limited incentives for GDEs to share with non-GDE sites apart from altruistic 

communal values and the reputational benefits for the individuals and organisations 

concerned. 

• The GDE Programme is seen as widening the ‘digital gap’ between participating and non-

participating sites. 

• Where there has been a concentration of GDEs, this has supported local/regional STP 

collaboration e.g. Wirral, North East (GNCR - Great North Care Record), in alignment with 

wider policy objectives for integrated health and care systems. 

• A critical mass in a geographical area can reduce networking costs/foster linkages and 

facilitate sharing of expertise and collaboration. 

• Networking amongst adopters of common applications/platforms may be facilitated by 

shared concerns and interests and mutual understanding and learning. 

• The Mental Health Learning network is continuously evolving and appears very effective in 

sharing lessons and collaborative working. Members have developed consortia to collaborate 

on procurement, and with the help of the ASHN, they have developed a matrix of existing 

mental health sites and technologies each of these is implementing under GDE. 

• Co-location may increase opportunities and reduce costs of getting together and thus improve 

the opportunity for exchange. Interpersonal linkages may enhance the perception of shared 

identity. This may open up opportunities for exchange at multiple levels of organisations 

rather than just at the top level. 

• Some sites perceive themselves as in competition for funding and status and this may inhibit 

learning. 

 

GDE and FF relationships 

• GDE/FF relationships vary considerably and are affected by geography, specialisation and 

relative digital maturity: 

o Some FFs perceive themselves as being ahead of their GDEs (reinforcing the need for 

a partnership model as opposed to followership). 
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• The GDE programme has enhanced collaboration and promoted sharing between some GDEs 

and FF sites that were previously competitive. 

• There are some successful remote collaborations, e.g. sites not being in competition because 

they are at a distance. 

• There may be a potential link between platform choice and institutional structures: 

o If two sites are co-located with different systems (e.g. Site B with their FF) – there may 

be issues in sharing learning and data; 

o There are mergers between sites who share the same EHR. 

o Some GDE/FFs which are geographically close have made joint appointments.  

o A potential issue arises that choosing the same EHR vendor may be seen as signalling 

a likely merger in future.  

 

Blueprinting (limited experience/findings at this stage) 

• There is a clear requirement within Funding Agreements to develop Blueprints but there is 

limited guidance on prioritising the selection of Blueprints to focus on. 

• Blueprints appear mainly to have been produced in order to fulfil funding agreements – so 

there was limited local incentive to invest in them in some cases. Reporting structures are 

complex and some referred to production of Blueprints as a “grind”. 

• Efforts were put into writing Blueprints but there is as yet no sense whether or how they will 

be used. 

• Some sites see Blueprints as a helpful way of finding out who to contact for specific 

information – serving both as a way of signalling that the expertise is there for people to tap 

into if they need to, as a permission to get in touch with the creators. 

• Many view Blueprinting as a great opportunity to influence behaviours in the NHS. However 

there are mixed views on the balance of content. Some described them as too technical and 

supplier/application focused, others felt they were too high level and described “basic 

programme management”. 

• The process for choosing a Blueprint to develop is unclear. Sites lacked strategic guidance and 

picked specific areas of focus because they were easy to write. There are now quite a large 

number of Blueprints on some applications and none on others. There may be scope in 

aggregating Blueprints across contexts. 

• The definition of “success” is a contentious issue as this may be viewed differently by different 

stakeholders. 

• There is limited applicability of Blueprints across settings. There are trade-offs to both generic 

and specific Blueprints (e.g. too generic may not reflect local dynamics and too localised 

versions may not be applicable across settings).  

• Some sites find Blueprints useful as “a guide to what landmine you might step on next”. 

• We found negative feedback on the Blueprinting platform. The format is a Cabinet Office 

restriction, but with the change to NHSX there may be a change in the way Blueprints can be 

published going forward. 

• GDE gave “permission” to collaborate over Blueprints for sites. Previously there was 

competition and individuals felt inhibited from publicising achievements. 

• Suppliers do not have access to Blueprints at the moment but this is currently being 

negotiated. This is likely to be one of the most valuable uses of the Blueprints and should 

therefore be expedited. 
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Preliminary implications for policy-making emerging from our work 
• The GDE Programme has confirmed evidence from previous digital initiatives that digitally 

enabled transformation is a journey that develops and evolves, usually across timescales of 

several years. In this context, the GDE Programme has, at national and local level, built on 

previous and concurrent digital transformation initiatives. Recognising these progressive and 

iterative characteristics, future strategic initiatives should be designed to allow room to try 

new things and learn from “failure” and overcome challenges.  Whilst “success” is important, 

innovation promotion programmes are designed to accommodate attendant uncertainties 

and risks of delay or even failure to achieve the original objectives and outcomes.  Such 

‘failures’ are potentially crucial learning opportunities. Sites which have tried innovative 

solutions and strategies with mixed results should therefore not be penalised but supported 

to capture the learning and refresh their plans.  Consideration should be given to: 

o The use of standard project and programme management methodologies (MSP, 

PRINCE2) require careful consideration in this context.   

o A ‘twin-track’ innovation approach to accommodate organic change targeting core 

mandatory change and variable innovative developments; where “success” is defined 

as delivery of both: increased digital maturity and innovation.  

• To promote progress and learning achieved, a clear strategy on transitioning post-GDE should 

consider how benefits and learning are sustained, in business as usual (BAU) for those 

completing the Programme, and as the basis for future development initiatives.   

o As a result of GDE and other initiatives, sites are increasingly paper-free and digitally 

dependent in respect of their BAU. This requires a national digital and business 

infrastructure able to support sites to operate in such an environment. 

o The future maintenance and spread of learning requires consideration - this might 

include:  

 Establishing BoB showcase sites, where innovative solutions that have been 

shown to work can then be replicated by (or inform learning of) other sites. 

These will need to address resourcing issues of hosting site visits and sharing 

of learning which is resource intensive, over and above the day to day 

pressures. 

 Supporting the development of collaboration and learning networks: based 

on the evidence, these are likely to be most successful when focused around 

a geography, specialty, and supplier platform (single vendor, BoB).  Alignment 

with other transformation initiatives is also a consideration.  

 Consideration of how to start bridging the sharing gap between the GDE/FFs 

and non-GDEs. 

• Digital technologies still need to be more clearly positioned as key enablers of mainstream 

health and care policy delivery, placing digital transformation at the core of national planning 

and priorities guidance, and local and national organisational strategies. Consideration should 

be given to:   

o At national and local level, benefits and outcomes performance and regulation 

frameworks should consider digital maturity and capability as a core requirement and 

measure of quality and safety. 

o Alignment of performance metrics and reporting, this deficit was observed in the 

context of national reporting requirements for the GDE Programme, which were 

poorly aligned with local requirements. 

o The metrics and definitions of “done” and “success” require further development to 

ensure strategic alignment with wider policy aims. The use of HIMSS Level 7 (a 

technology based metric) has in some cases been a distraction from wider strategic 

objectives, in some cases coming to be seen as an end in itself; 
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o Continued poor understanding of the role of digital at leadership level is 

demonstrated by the role of Chief Information Officers and Chief Clinical Information 

Officers as part of the strategic leadership team still not universally adopted.  In many 

cases the digital agenda is still assigned to the Director of Finance portfolio and seen 

as a corporate back office overhead, rather than a key enabler of transformation and 

service improvement. 

• Some of the problems encountered with the operational management of the programme are 

structural and likely to recur (the GDE programme was launched within an extraordinarily tight 

timeframe, in advance of an agreed framework for benefit planning and reporting). Attempts 

to rework GDE plans retrospectively with these emerging frameworks generated the 

experience by sites of duplicate reporting requirements and misalignment between local and 

national goals. The experience might have been very different if sites had, for example, 

planned their change programmes from the outset with the CORA tool. Achieving HIMSS 

EMRAM level 7 has become increasingly salient as a target in the absence of consensus across 

NHS around the destination of digital transformation – even though it aligns poorly with policy 

priorities for integrated and patient-centric care. However conceptions of destination (digital 

transformation goals and the service models and technical tools available to deliver them) are 

inherently unstable and evolving. New programme management frameworks are urgently 

required that can cater for these uncertain and evolving conceptualisations. 

• Digital capacity and capability is still in need of significant development: 

o Digital change expertise, technical and specialist skills development: there is a need to 

not only to further develop but also retain such digital skills in the NHS, which requires 

addressing across the health and care system.  

o The scope to enable sharing of scarce expertise, particularly in niche specialties, across 

the system should be considered.  

o The NHS still has significant development needs to become an informed and competent 

client of digital technology suppliers. This needs to address capability and capacity to 

manage procurement and services. 

• Blueprinting has potential to provide a valuable evidence base to inform digital policy and 

strategy. Careful thought should be given to: 

o  What Blueprinting areas are chosen and support for collaboration across sites to 

produce them needs to be considered. 

o GDE and FF views would be valuable in helping identify the most useful form of 

Blueprinting as a strategic development tool 

• The development of a vibrant digital and technology marketplace requires further 

consideration:  

o The procurement frameworks, including the latest HSSF, are viewed as onerous and 

costly, particularly by SMEs, which will need to play a critical role in the positive 

development of the market in general and the availability of BoB options. 

• There is still a gap between supporting innovation and bringing successful initiatives to 

market. Suppliers struggle with the lack of clarity around funding for strategic development, 

where suppliers are developing at risk. This inhibits innovation and commitment to long-term 

development. Consideration should be given to establishing stronger dialogue with suppliers. 

 

Key questions going forward 

Spread of learning 

• What are emerging models of spread/success and how can these be replicated?  

• What are emerging models of failure (and lack of spread) and how can these be prevented? 

• What resources are needed to enable the sharing of knowledge to continue post-GDE?  
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• What will a new delivery framework for local capability programmes look like and how can it 

integrate with existing structures? 

• What are the “success” trajectories for BoB sites and associated timeframes? How can the 

market be stimulated to develop core open architecture platforms? 

• What will happen to Blueprinting and Learning networks? 

• How can a community around Blueprints be established and how can they be modified to 

become living repositories?  

• What is the role of planned versus informal networks and knowledge exchange? 

• How can less digitally mature sites learn and leapfrog?  

• What are the characteristics of leapfrogging sites? And what are the conditions for success? 

• Is the effort going into producing Blueprints commensurate with their usefulness? Would it 

be more efficient and effective to replicate features of the Matrix of Mental Health Learning 

Network for all GDE and FF sites? As one GDE manager said, “Blueprints are a more of a 

“networking tool”. 

 

Building a broader learning ecosystem  

• How can the role of intermediaries facilitating exchange between sites be promoted? (E.g. 

Engagement Leads? Proactive function of the Learning Network?) 

• Any evidence that international linkages yielded useful knowledge. 

• Benefits and maximising regional links/LHCREs and STPs. 

• What role can vendor user groups play?  

• Links/contacts outwith GDE and uptake of Blueprints beyond GDE? 

• How can new market entrants and diversity in core infrastructure supply be promoted?  

• How can change programmes in evolving contexts be managed? 
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There is increasing international consensus that health systems need to be digitally enabled if they are 

to continuously improve. However, large-scale digital transformation initiatives have typically 

struggled to balance national priorities with local needs.1,2 In the UK, following the change in 

centralised procurement strategy through the National Programme for Information Technology 

(NPfIT),3 an independent review recommended more devolved approaches to procuring software.4 

Subsequently, £595 million was committed to NHS England’s Global Digital Exemplar (GDE) 

Programme with the aim of catalysing the creation of a cohort of digitally outstanding NHS 

organisations that would proactively share experiences, leading to the creation of a national learning 

ecosystem.5 

 

The question of how digital excellence, or the safe and effective use of digital health technologies, in 

healthcare is conceptualised is of considerable interest, but there is as yet little international 

consensus on how it should be defined, let alone measured. This poses challenges for leaders of digital 

transformation programmes – most importantly, how to set clear targets in the absence of an agreed 

basis for assessing current achievements or desired final goals. The rapid, continual emergence of new 

technologies adds further complexity. 

 

Internationally, the most widely used assessment of digital excellence is the Healthcare Information 

and Management Systems Society (HIMSS) Electronic Medical Record Adoption Model (EMRAM).6 

This maps out eight stages, from 0-7, for the adoption and utilisation of electronic medical record 

(EMR) functions culminating with HIMSS Level 7 (Box 1). HIMSS Level 7 remains an uncommon 

achievement. For example, despite substantial federal investment through the Health Information 

Technology for Economic and Clinical Health (HITECH) Act,7 only 6% of US hospitals have achieved 

HIMSS Level 7.8  

 

Box 1: Stages for the adoption and utilisation of EMR functions (EMRAM) developed by HIMSS6 

  

Stage 0: No laboratory, pharmacy, or radiology systems installed 

Stage 1: Stand-alone laboratory, pharmacy, and radiology systems installed  

Stage 2: Laboratory, pharmacy, and radiology systems are interoperable and facilitate seamless data 

exchange through one interface for clinical users 

Stage 3: 50% of nursing/allied health professional documentation is implemented 

Stage 4: 50% of all medical orders are placed using Computerized Physician Order Entry (CPOE) and 

Clinical Decision Support Systems (CDSS) 

Stage 5: 50% of hospital uses full physician documentation 

Stage 6: 50% of hospital uses closed-loop process for administering medications 

Stage 7: No use of paper charts, CPOE/CDSS used in over 90% of hospital 

 

A number of related frameworks have also been developed, including the HIMSS Analytics 

Infrastructure Adoption Model (INFRAM) and the Continuity of Care Maturity Model (CCMM).9,10 NHS 

England has adapted EMRAM, adding dimensions of interoperability, technological readiness and 

infrastructure components to create a Digital Maturity Index to assess hospitals’ digital capabilities.11 

 

The key limitations of HIMSS EMRAM (and related approaches) are an almost exclusive focus on 

technological functionality rather than human and organisational capabilities and a failure to ensure 

that these are contextualised as enablers of transformation. HIMSS EMRAM also focuses on improving 

the efficiency and effectiveness of data exchange within hospitals rather than with other healthcare 

organisations or settings such as primary and social care, which is fundamental to the provision of 

integrated care - often thereby neglecting innovation in service delivery models and social innovation. 

The portrayal of a single pathway towards excellence, achieved through a series of stages, may also 

unhelpfully distort priorities. Thus, a hospital could achieve HIMSS EMRAM Level 7 based on having a 
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closed-loop prescribing and administration system, but lack expertise in maintaining it or interrogating 

the data it generates. In addition, the costs of achieving closed-loop prescribing, which may be justified 

in terms of improving safety within a hospital, might not be the most pressing priority when 

considering patient pathways across an “integrated” health service. Although cost is a key driver for 

procuring digital systems in healthcare, which may be reinforced by models such as HIMSS EMRAM 

Level 7 focusing purely on technological capabilities, there is now also increasing evidence that cost 

savings are unlikely to materialise and that the introduction of complex systems can have undesired 

consequences. Improving safety and quality, however, may therefore be more realistic goals.   

 

The notion of digital excellence serves an important purpose, providing a vision that can help motivate 

stakeholders and coordinate activities towards the pursuit of the quadruple aims of improving 

population health, controlling costs, enhancing patient experience, and improving the working life of 

healthcare providers.12 However, new frameworks for assessing digital maturity in relation to these 

complex and often contradictory goals are needed. These should facilitate setting clear targets and 

establishing ways to assess progress across diverse providers and settings, while also being agile 

allowing targets to be updated throughout this journey.  In doing so, we offer an alternative 

framework of measuring digital excellence where digital maturity can be tailored to the needs of local 

populations and build upon their existing institutional and technological infrastructures. This provides 

scope for adjustments over time in a context in which goalposts are changing, and where there is no 

agreed conception of direction and no end point (Figure 1).13 Our EVOLVE IN CONTEXT model takes 

these complexities into account. Here, different settings need to make constant re-assessments of 

their existing and desired digital state over time as goals, IT solutions and policies change over time. 

This is likely to involve local providers identifying their own priorities and periodically reassessing these 

against their locally defined/desired outcomes.  

 

Large-scale digital change programmes need to take these localised dimensions of digital maturity into 

account, for example by adjusting end-points of envisioned future states according to local factors. 

Using HIMSS Level 7 as a measurement of success for all organisations will likely lead to disillusionment 

amongst those involved as on the ground actors become frustrated with their local needs not being 

met and central actors becoming frustrated by mandated targets not being met.  
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Figure 1: The EVOLVE IN CONTEXT model of digital excellence in healthcare 
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Summary Summary Summary Summary     

BackgroundBackgroundBackgroundBackground    

Hospitals worldwide are developing ambitious digital transformation programmes as part of wider 

efforts to create digitally advanced healthcare systems. However, there is as yet no consensus on how 

best to characterise and assess digital excellence in hospitals. We sought to develop international 

agreement on a defined set of technological capabilities to assess digital excellence in hospitals.  

Methods Methods Methods Methods     

We conducted a two-stage international modified electronic Delphi (eDelphi) consensus building 

exercise, which included a qualitative analysis of free text responses. Thirty-one international health 

informatics experts took part, representing clinical, academic, public and vendor organisations.   

FindingsFindingsFindingsFindings    

We identified 35 technological capabilities that can be used to assess digital excellence in hospitals. 

These capabilities can be broadly divided into two categories: (a) capabilities within a hospital (20 

capabilities) and (b) capabilities enabling communication with other parts of the health and social care 

systems, and with patients and carers (15 capabilities). Further, the analysis of free text responses 

pointed to the importance broader aspects of digitally enabled change including social and 

organisational factors such as an institutional culture characterised by willingness to transform 

established ways of working and openness to risk-taking. Availability of a range of skills within 

digitisation teams including technological, project management and business expertise and availability 

of sufficient resources to support hospital staff were also highlighted. 

InterpretationInterpretationInterpretationInterpretation    

We have identified internationally agreed criteria for assessing digital excellence in hospitals. Our 

findings highlight the need to broaden the focus from technical functionalities within acute hospitals 

to assess broader digital transformation capabilities across the health and social care ecosystem.  

FundingFundingFundingFunding    

NHS England; Health Data Research UK. 

 



 

33 

 

Research in context 

Evidence before the study 

Before conducting this study, we performed a literature search in MEDLINE and WEB OF SCIENCE for 

studies from inception to June 2018 to look for evidence related to approaches to conceptualising and 

measuring digital excellence in hospitals using the keywords: “digital” AND “excellence OR maturity 

OR transformation” AND “hospital OR healthcare OR health”. We identified several reviews that all 

concluded that there is currently no consensus on how best to conceptualise and measure digital 

excellence in hospitals. The available frameworks (most notably Healthcare Information and 

Management Systems Society Analytics [HIMSS]: Electronic Medical Record Adoption Model 

[EMRAM]) are based around maturity models that are founded on the premise that healthcare 

settings and systems undergo digital transformation by following a predefined set of consecutive 

stages of technical capability. There were also concerns around the lack of transparency over how 

these frameworks were developed and validated.  

Added value of this study 

We have identified 35 technological capabilities that international experts agree are of fundamental 

importance when assessing digital excellence in hospitals. These capabilities relate both to the 

technological infrastructure within the hospital and capabilities that enable effective communication 

across the wider health and care ecosystem, including with patients and carers. These criteria have 

been agreed using a transparent, formal consensus-building methodology.  

Implications of all available evidence 

The capabilities identified can be used to assess digital excellence in hospitals. Follow-on work will 

involve validating this against healthcare outcomes and developing a tool that can be used to 

internationally benchmark acute hospital care providers and map out hospital’s level of digital 

excellence over time. This work has also highlighted the need to invest in integrating digital capabilities 

across the wider health and care system. There is now a need to position ongoing implementation 

efforts within this wider healthcare system landscape and thereby enable and foster transformational 

change. 
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INTRODUCTION  

It is now widely recognised that health information technology (HIT) has significant potential to 

transform healthcare systems and support continuous quality improvement efforts.1 Recognising this 

potential, there is a strong international drive towards creating digitally advanced healthcare 

organisations. To this end, hospitals worldwide are now implementing ambitious digital 

transformation programmes.2,3 

Various ways to conceptualise and measure digital excellence in healthcare are emerging.4,5 These 

approaches vary in scope from highly specialised models focused on a specific sub-system,6 those 

assessing digital transformation across an entire hospital, and those looking at the wider integrated 

health and care ecosystem.7 The origin of these models is also diverse, including international 

healthcare industry organisations such as Healthcare Information and Management System Society 

(HIMSS) Analytics,8 national healthcare system providers,9 and academic groups.10 Common to all 

existing frameworks is the concept of digital transformation progressing towards advanced levels of 

digital maturity through a defined set of stages associated with different technological capabilities. 

Perhaps the best known of these is the HIMSS Analytics Electronic Medical Record Adoption Model 

(EMRAM; Box 1). Policymakers and many healthcare organisations commonly use these frameworks 

for baseline assessments of current levels of digital maturity and as a roadmap for a desired future 

state of maturity. As such, these actively shape the direction of digital transformation.11  

Despite substantive worldwide efforts to promote digital excellence, there is currently no consensus 

on how it should be conceptualised, what capabilities characterise a digitally excellent hospital, and 

how to best measure progress in a changing environment.12 We therefore sought to identify and agree 

on a defined set of internationally relevant technological capabilities for hospitals in order to address 

these gaps.   

METHODS  

This work was conducted as part of a national evaluation of the National Health Service (NHS) Global 

Digital Exemplar (GDE) Programme in England.13 The aim of the GDE Programme is to create a cohort 

of digitally excellent hospitals (‘Exemplars’), which then share their experiences and learning with 

other healthcare providers and contribute toward creating a national learning health ecosystem.3 

Overview of the Delphi method 

The Delphi technique is a structured process that involves presenting a series of surveys to a group of 

experts to seek their agreement on statements relating to a particular issue.14 The information from 

an initial survey is summarised to inform development of a second survey. This second survey is then 

returned to the experts who are then asked to reconsider their initial judgment in light of the feedback 

from the first round. Consecutive rounds are carried out until consensus is reached.15 The key strength 

of the Delphi method is that it supports development of consensus in an area of uncertainty or limited 

empirical evidence.16 The method allows drawing on a wide range of experts’ knowledge and 

experiences, while the feedback offered between rounds has potential to widen participants’ outlook 

and stimulate new ideas that can then be expressed in subsequent rounds.16 Anonymity offered by 

the method also has potential to facilitate disclosing opinions that may be underrepresented in face-

to-face discussions.  

We used a modified Delphi approach utilising electronic communication with experts (eDelphi).17 The 

modified eDelphi (henceforth eDelphi) technique has been widely used in healthcare and medical 

informatics, for example to establish a set of readiness criteria for HIT innovations,18 define key 
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performance indicators to benchmark hospital information systems,19 and to identify ways to improve 

the delivery of medication alerts within physician order entry (CPOE) systems.20 

We conducted a two-stage eDelphi exercise to seek expert consensus on a defined set of capabilities 

to assess digital excellence in hospitals. The study took place between July 2018 and January 2019. 

Ethical permission was obtained from an Institutional Review Board at the School of Social and Political 

Science at The University of Edinburgh, UK. The Qualtrics21 online platform was used to develop the 

online survey and collect data. SPSS Version 2422 was used to conduct quantitative analyses and NVivo 

Version 1223 was used to analyse free text responses. 

The eDelphi Process 

Identification of experts 

We aimed to identify a diverse group of international experts in the field of health informatics from 

leading clinical, academic, public and vendor organisations, aiming for maximum variety in terms of 

geographical location, background (e.g., academic, clinical) and gender. Experts were identified 

through the research team’s international academic and professional networks. 

Development and piloting of candidate capabilities 

Our focus was to ensure that the proposed list of candidate technological capabilities that formed the 

basis of the eDelphi exercise drew on ongoing work relating to digital excellence in healthcare. We 

used the Digital Maturity Index developed by NHS England9 as a basis for constructing the initial list. 

We then piloted this with three clinical academics, which resulted in some changes to the wording to 

improve clarity.  

Round 1 of the eDelphi exercise  

Identified experts received an invitation email explaining the rationale for and the aim of the study, 

the reasons they were invited, what taking part would involve, and a personalised link to the Round 1 

online survey. Experts were asked to follow the link if they wished to take part. We sent up to three 

follow-up emails at 2-3 week intervals to those who did not complete the survey following the initial 

invitation. 

The opening page of the online survey for Round 1 contained further details of the study and a link to 

a participant information sheet. We obtained informed consent from each participant before the start 

of the survey. Participants were given the option to opt-in for receiving a summary of the findings 

once the study was completed. The main body of the online survey consisted of the list of proposed 

technological capabilities identified in the piloting stage. For each capability, participants were asked 

to rate how much they agreed that the proposed capability could be used to assess the level of digital 

excellence in hospitals, using a scale ranging from ‘1’ (Strongly agree) to ‘9’ (Strongly disagree). Experts 

were also able to comment on each capability to suggest more appropriate wording, suggest merging, 

splitting or removing the capability, or to add other comments. Finally, we asked experts for 

suggestions of any additional capabilities they wished to add to the list.  

Analysis of data from Round 1 

The purpose of analysis at this stage was to produce material for Round 2 of the eDelphi exercise. 

First, we revised the list of proposed capabilities based on participants’ comments from Round 1. This 

included changing wording and dividing some capabilities into two or more capabilities to achieve 

better precision and clarity. We also added  capabilities proposed in Round 1 to the revised list. As the 

majority of candidate capabilities were revised following insights from Round 1, we decided not to 

remove any capabilities at this stage. Second, we produced a feedback document that contained a 

summary of experts' comments and descriptive statistics from Round 1 for each capability. 
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Round 2 of the eDelphi exercise 

Experts who completed Round 1 were invited to take part in Round 2 via an invitation email as before. 

Again, up to three reminders were sent at 2-3 week intervals to those who did not complete Round 2 

following the initial email. An online version of the feedback document from Round 1 was also 

provided. For each revised capability, experts were given their score from Round 1 and asked if they 

wished to reconsider it based on the feedback from Round 1. If they replied ‘Yes’, they were given an 

option to amend their assessment using the same scale as in Round 1. In relation to new capabilities, 

experts were asked to rate how much they agreed that the proposed capability could be used to assess 

the level of digital excellence in hospitals on the same scale as for other capabilities. Experts were also 

able to comment on each capability, as above. 

Analysis of data from Round 2 and definition of consensus 

The aim of analysis following Round 2 was to determine if there was consensus on the defined set of 

capabilities and consequently to determine if also to establish whether there was a need for an 

additional round of the eDelphi. Following recommendations from the literature, we defined 

consensus a priori as 70% agreement among experts that a specific capability should be included in a 

defined list.16 By this we meant that at least 70% of experts assessed the appropriateness of the 

capability to define digital excellence in hospitals using two uppermost scoring option from the scale, 

this being ‘Strongly agree’ (1) or ‘Agree’ (2). After calculating the percentage of experts agreeing or 

strongly agreeing that the capability should be included, we removed all capabilities with which fewer 

than 70% agreed (see Appendix 1), to produce the final list of capabilities. 

Qualitative data collection and analysis 

To supplement the consensus building exercise with additional insights, we incorporated several 

open-ended questions into the Round 1 and Round 2 surveys for which experts were able to provide 

free text responses. In Round 1, we gave one current definition of digital maturity proposed by MIT 

Sloan Management Review24 and asked experts to comment on this definition in relation to 

healthcare. We also asked experts to comment on the role of non-technological factors (e.g., strategy, 

workforce, culture) in relation to digital excellence in healthcare. Some feedback from Round 1 

suggested that the proposed list of capabilities was too narrowly focused on the internal operations 

of hospitals. In Round 2, we therefore asked experts to comment on: (a) conceptualisation of digital 

excellence in hospitals in the context of wider healthcare ecosystem and community; and (b) digital 

excellence in the context of the patient-centred healthcare perspective. We analysed data from all 

free-text entries using thematic analysis.25 

RESULTS  

eDelphi process and experts’ characteristics  

77 experts were invited to take part. Of these, 34 agreed to take part and completed Round 1 (44% 

response rate); 31 of the 34 then completed Round 2 (91% response rate). Table 1 describes the 

characteristics of the 31 experts who took part in both rounds. Figure 1 outlines the steps involved. 

Digital excellence in hospitals 

The eDelphi consensus building exercise resulted in identifying 35 technological capabilities that were 

judged to characterise digital excellence in hospitals (Table 2-4). The technological capabilities fell into 

two categories: (a) capabilities within a hospital; and (b) communication with other parts of the 

health/care system and with patients/carers. The need to distinguish between capabilities within 

hospitals and those relating to wider parts of the healthcare ecosystem was emphasised in experts’ 

comments: 
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‘There is an important assessment on where enterprises [e.g., hospitals] are versus where 

those enterprises sit in an ecosystem and how they interact with those wider ecosystems.’ 

(Vendor) 

Technological capabilities within a hospital 

Technological capabilities within a hospital was the largest category, comprising 20 items (Table 2), 

including for example technologies to promote the appropriate use/administration of medication, 

capabilities to capture structured and unstructured data, and the ability to integrate new advanced 

technologies (e.g., natural language processing [NLP]) within existing systems.  

The largest proportion of capabilities within this category (five of 21) related to medicines 

management. The highest level of agreement that a capability should be included as a marker of digital 

excellence related to closed-loop electronic medication management (90% agreement). This was 

closely followed by capabilities related to effective capturing of clinical data.  

Four were new capabilities proposed by experts in Round 1 (Capabilities 11, 12, 13 and 15, Table 2). 

These were concerned with advancements to Electronic Medical Records (EMR) and electronic 

prescribing and administration of medicines (EPMA) systems to improve user experience (e.g., ‘A 

single list of all medication for one patient is available’) as well as integration of new technologies and 

analytical approaches into existing systems (e.g., ‘Use of machine learning and adding third party 

programmes through application programming interfaces (APIs)’). 

Communication with other parts of the health/care system and patients/carers  

This category related to the technological capabilities enabling exchange of information and 

communication beyond an individual hospital setting. This included communication with other parts 

of health and social care systems (Table 3) and communication with patients and carers (Table 4). In 

total, this category comprised 15 capabilities, of which 10 related to communication with other parts 

of health and care systems and five to communication with patients and carers. Two new capabilities 

were proposed in this category. Both related to communication with other parts of health and social 

care system and included use of a unique patient identifier (Capability 2, Table 3), and the ability to 

exchange information with other systems based on shared standards (Capability 5, Table 3). 

Broader aspects of digitally enabled change: the role of culture, skills and strategy 

Analysis of free text responses suggests that overall, there was a strong view that technologies should 

not be viewed in isolation and that social and organisational factors were also key to digital 

transformation. The factors mentioned are summarised in Figure 2.  

Organisational culture, characterised by a willingness to transform established ways of working and 

an openness to risk taking, was frequently mentioned as key to promoting digital transformation: 

‘It is important to have a culture where individuals are prepared to change their ways of 

working and taking some risks with an understanding of the better overall good that will be 

achieved.’ (Policy expert) 

The need for a diverse set of interdisciplinary skills supporting these transformations was also 

frequently mentioned. Here, experts called for a range of technological, project management and 

business expertise:  

 ‘Digital health is a diverse, interdisciplinary sector, something that is reflected in the skills 

required in the field, ranging from higher level computing, such as software development and 

software engineering to project management and business-related skills.’ (Vendor) 
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Experts also highlighted the need for sufficient resources to support the existing staff base and their 

emerging training needs to support digital transformation: 

‘A digital agenda cannot be delivered without sufficient staff, who are experienced and well 

trained within the Digital team. Also, it’s important to support the wider workforce with skills 

and training to be able to perform their roles well, using digital tools.’ (Clinician) 

DISCUSSION  

Summary of findings 

We have established consensus on a discrete set of internationally relevant technological capabilities 

to indicate digital excellence in hospitals. Involving an international pool of health informatics experts 

in the eDelphi process allowed us to develop a detailed, multi-axial mapping of digital excellence. 

These criteria can in future be used by decision makers to inform digital transformation strategy and 

evaluate achievements in acute hospitals situated within a wider healthcare context. The outcomes 

of the eDelphi process highlight significant divergences in perspective in comparison to existing tools 

such as HIMSS EMRAM8 and the NHS Digital Maturity Index.9 First, our results point to a shift away 

from the description of purely technical functionalities towards digital transformation capabilities and 

highlight a need to be cognisant of cultural and strategic factors, such as skills and resources, to 

support digitally-enabled transformation of healthcare and outcomes. Second, our findings indicate 

that the concept of digital excellence is moving beyond the physical boundaries of acute hospitals. 

Once a certain level of digitisation and data sharing is achieved within hospitals, strategic direction 

needs to shift towards sharing data and integration across local/regional/national ecosystems that 

encompass primary and social care providers, and enable self-management. 

Strengths and limitations 

This study is the first attempt to achieve international consensus on a defined set of technological 

capabilities to indicate digital excellence in hospital settings. We recruited a large sample of 

international experts from a variety of countries and achieved a good overall response rate. Our 

identified criteria therefore have the potential be used internationally, although our sampling reflects 

a certain sub-set of predominantly English-speaking economically-developed countries. Our sample 

also exhibited a strong gender bias with 27 of 31 Round 2 participants being male. This may reflect a 

more general gender bias present across the digital health leadership community. 

A more general concern is that the eDelphi process itself has some limitations. It may to some extent 

force consensus and reinforce dominant views (though controlled anonymised feedback should 

minimise this risk).15,26 Addition of a qualitative component may to some extent have also mitigated 

against this risk by allowing dissenting voices to be heard and allowing discussion of the environmental 

complexity in which attempts to measure excellence are taking place. 

Integration of findings with the current literature 

Most existing models seeking to define digital excellence in healthcare settings are hospital-focused 

and stage-based.27 Our findings question the appropriateness of unidimensional stage-based models, 

which are based on the assumption that organisations and people within them progress towards 

increasingly advanced levels of maturity through a predefined set of consecutive stages, each of which 

is defined by a set of characteristics. Stage-based models, are popular, perhaps because they promise 

a simple way to measure progress, but give little scope for health systems and individual organisations 

to articulate their own local priorities. Further, the stage-based models enforce a common standard 

even under circumstances where achieving this may not be appropriate and/or impose 

disproportionate costs. Further, our findings support the increasing recognition that the particular 
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organisational and cultural environments of health systems are important factors when considering 

digital excellence.   

The existing literature predominantly places large acute hospitals at the centre of digital excellence 

deliberations. Our study highlights how the entrenched focus on acute hospitals can draw attention 

away from integration across the healthcare ecosystem – even though patient-centred care has 

become a key component of current health policies internationally. In line with this, HIMSS Analytics 

recently developed the Continuity of Care Maturity Model (CCMM).28 CCMM, like EMRAM, comprises 

seven stages and includes dimensions such as interoperability, exchange of information, coordination 

of care, patient involvement and use of HIT to optimise clinical and financial outcomes. However, this 

extended HIMSS classification focuses on the individual healthcare provider, rather than considering 

the entire healthcare system and it remains a stage-based approach. It also remains mainly relevant 

to the hospital-centric US context. 

There is only limited evidence that meeting all criteria in any index of digital excellence leads to 

improved quality, safety or efficiency outcomes, although some functionalities such as clinical decision 

support systems have been shown to improve practitioner performance.29,30 Thus, although digital 

excellence indices are commonly viewed as a proxy measure for improvement in efficiency and safety, 

there is limited evidence to support this notion across the range of technological capabilities included 

in such models.  

Implications for research, policy, and practice  

Taken together, the identified technological capabilities have a potential to serve as a pragmatic 

means to baseline and measure digital progress within acute hospital settings and their wider 

healthcare context and to promote international comparisons. Future work should focus on 

developing an assessment tool based on the identified capabilities. This will include establishing a 

scoring mechanism and weighting criteria for the capabilities comprising the tool and demonstrating 

the tool’s reliability and validity including responsiveness to change and discriminatory properties.  

Conclusions 

We identified a defined set of technological capabilities that are agreed to constitute digital excellence 

in hospitals. This allows detailed mapping of technological capabilities within acute hospitals and also 

in relation to the broader health and social care ecosystem in the context of integrated care. As such 

this work has highlighted the need to invest in integrating digital capabilities across the wider health 

and care system. This work also foregrounds managerial and cultural skills necessary for a successful 

digitally enabled change. There is now a need to position ongoing implementation efforts within this 

wider healthcare system landscape and thereby enable and foster transformational change. 



 

40 

 

Author contributions  

MK conducted the study and drafted the paper, KC conceived and designed the study and commented 

on multiple versions of the draft. AZ and RW conceived the study and commented on multiple versions 

of the draft, BDF, CH, WL, HM, KM, SE, SH, RD and HWWP commented on multiple versions of the 

draft. 

 

Acknowledgments 

We gratefully acknowledge the input of the wider GDE evaluation team and the Steering Group of this 

evaluation, especially Ann Slee (Associated CCIO Medicines, NHSX). WE would also like to thank the 

experts who completed the study surveys and made this work possible.  

 

 

 

 



 

41 

 

References 

1 Wachter RM. Making IT Work: Harnessing the Power of Health Information Technology to 

Improve Care in England Report of the National Advisory Group on Health Information 

Technology in England, 2016. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_

data/file/550866/Wachter_Review_Accessible.pdf. (accessed February 12, 2019). 

2 Blumenthal D. Launching HITECH. N Engl J Med 2010; 362(5): 382-5. 

3 NHS England. Global Digital Exemplars. 

https://www.england.nhs.uk/digitaltechnology/connecteddigitalsystems/exemplars/. 

(accessed May 3, 2019). 

4 Carvalho JV, Rocha A, Abreu A. Maturity Models of Healthcare Information Systems and 

Technologies: a Literature Review. J Med Syst 2016; 40(6): 10. 

5 Gomes J, Romao M. Information System Maturity Models in Healthcare. J Med Syst 2018; 

42(12): 14. 

6 van de Wetering R, Batenburg R. A PACS maturity model: A systematic meta-analytic review 

on maturation and evolvability of PACS in the hospital enterprise. Int J Med Inform 2009; 

78(2): 127-40. 

7 Grooten L, Borgermans L, Vrijhoef HJM. An Instrument to Measure Maturity of Integrated 

Care: A First Validation Study. International Journal of Integrated Care 2018; 18 (1)(10): 1-20. 

8 HIMMS Analytics. Electronic Medical Record Aadoption Model (EMRAM). 

https://www.himssanalytics.org/emram. (accessed February 27, 2019). 

9 NHS England. Digital Maturity Assessment. 

https://www.england.nhs.uk/digitaltechnology/connecteddigitalsystems/maturity-index/. 

(accessed March 17, 2019). 

10 Carvalho JV, Rocha A, van de Wetering R, Abreu A. A Maturity model for hospital 

information systems. J Bus Res 2019; 94: 388-99. 

11 Hughes O. Will Smart: England to get first HIMSS 7 hospitals before year’s end. Digital 

Health. 2018. 

12 Cresswell K, Sheikh A, Krasuska M, et al. Conceptualising the digital maturity of health 

systems. Lancet Digital Health (in press) 2019. 

13 The University of Edinburgh. Global Digital Exemplar (GDE) Programme Evaluation. 

https://www.ed.ac.uk/usher/digital-exemplars. (accessed May 3, 2019). 

14 Dalkey NC. The Delphi Method: An experimental study of group opinion. Santa Monica, CA 

USA: Rand Corporation Public RM, 1969. 

15 Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey technique. J Adv 

Nurs 2000; 32(4): 1008-15. 

16 Powell C. The Delphi technique: myths and realities. J Adv Nurs 2003; 41(4): 376-82. 

17 Keeney S, Hasson F, McKenna H. Consulting the oracle: ten lessons from using the Delphi 

technique in nursing research. J Adv Nurs 2006; 53(2): 205-12. 

18 Snyder-Halpern R. Indicators of organizational readiness for clinical information 

technology/systems innovation: a Delphi study. Int J Med Inform 2001; 63(3): 179-204. 

19 Hubner-Bloder G, Ammenwerth E. Key Performance Indicators to Benchmark Hospital 

Information Systems - A Delphi Study. Methods Inf Med 2009; 48(6): 508-18. 

20 Riedmann D, Jung M, Hackl WO, Ammenwerth E. How to improve the delivery of medication 

alerts within computerized physician order entry systems: an international Delphi study. J 

Am Med Inf Assoc 2011; 18(6): 760-6. 

21 Qualtrics. Provo, Utah USA: Qualtrics LLC; 2018. 

22 SPSS Statistics for Windows, Version 24. Armonk, NY, USA: IBM Corp; 2016. 

23 NVivo qualitative data analysis software, Version 12. Melbourne, Australia: QSR 

International Pty Ltd; 2018. 



 

42 

 

24 Kane G, Palmer D, Phillips AN, Kiron D, Buckley N. 2017. Achieving Digital Maturity: Adapting 

Your Company to a Changing World: MIT Sloan Management Review. 

https://sloanreview.mit.edu/projects/achieving-digital-maturity/. (accessed accessed May 3, 

2019). 

25 Ritchie J, Lewis J, McNaughton Nicholls C, Ormston R, editors. Qualitative Research Practice: 

A Gude for Social Science Students and Researchers. Second edition ed. London, UK: SAGE 

Publications Ltd; 2013. 

26 Goodman CM. The Delphi technique - a critique. J Adv Nurs 1987; 12(6): 729-34. 

27 Mettler T, Pinto R. Evolutionary paths and influencing factors towards digital maturity: An 

analysis of the status quo in Swiss hospitals. Technol Forecast Soc Chang 2018; 133: 104-17. 

28 HIMSS  Analytics. Continuity of Care Maturity Model (CCMM) 

https://www.himssanalytics.org/ccmm. (accessed June 5, 2019). 

29 Black AD, Car J, Pagliari C, et al. The Impact of eHealth on the Quality and Safety of Health 

Care: A Systematic Overview. Plos Medicine 2011; 8(1). 

30 Garg AX, Adhikari NKJ, McDonald H, et al. Effects of computerized clinical decision support 

systems on practitioner performance and patient outcomes - A systematic review. JAMA-J 

Am Med Assoc 2005; 293(10): 1223-38. 

 

 

 



 

43 

 

 

Table 1: Experts' characteristics (sector, geographical region, gender) 

  N* % 

Sector   

 Clinical 6 19% 

 Academia 17 55% 

 Policy 1   3% 

 Vendor 7 23% 

Region   

 North America 12 39% 

 South America 1   3% 

 Europe 15 48% 

 Australasia 3 10% 

Gender   

 Female 4 13% 

 Male 27 87% 

*Number of experts who took part in both rounds N = 31 
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Table 2 Technological capabilities within hospitals 

Agreed list of capabilities  Percentage 

‘Strongly 

agreed’ 

‘Agreed’* 

(Number 

of experts) 

Median 

(IQR**) 

1. Closed-loop electronic medicines management & optimisation 

(electronic prescribing with technology-assisted identification of both 

patient and medication, e.g., bar codes or RFID [radio frequency 

identification] tags) 

90% 

(N: 28) 

1 

(IQR: 1-2) 

2. Effective mechanisms to collect and record complete, accurate and 

high quality patient/clinical data 

87% 

(N: 27) 

2 

(IQR: 1-2) 

3. Structured data (records, assessments and plans) captured digitally 

at the point of care 

87% 

(N: 27) 

1 

(IQR: 1-2) 

4. Orders (e.g., lab tests) are ordered and results reported in a coded 

form (i.e., using standard compendiums and international vocabulary 

standards including DM&D (Dictionary of Medicines and Devices)) and 

acknowledged electronically in the system 

84% 

(N: 26) 

1 

(IQR: 1-2) 

5. Effective mechanisms to review & improve quality of patient/clinical 

data 

84% 

(N: 26) 

2 

(IQR: 1-2) 

6. Flexible digital systems guiding clinicians along evidence-based, 

person specific, clinical pathways 

81% 

(N: 25) 

2 

(IQR: 1-2) 

7. Unstructured data (e.g., notes, free text) captured at the point of 

care when appropriate 

81% 

(N: 25) 

2 

(IQR: 1-2) 

8. Person reading / acting on the results acknowledges this 

electronically in the system 

81% 

(N: 25) 

1 

(IQR: 1-2) 

9. Cyber security strategy and continuity processes in place and 

implemented effectively 

81% 

(N: 25) 

1 

(IQR: 1-2) 

10. A single list of all medication for one patient is available*** 81% 

(N: 25) 

1 

(IQR: 1-2) 

11. Management intelligence through digital health data 81% 

(N: 25) 

1.5 

(IQR: 1-2) 

12. Reducing need for duplicate entry of patient data to near zero*** 81% 

(N: 25) 

2 

(IQR: 1-2) 

13. Third party tools can be added through Application Programming 

Interfaces(APIs)*** 

81% 

(N: 25) 

2 

(IQR: 1-2) 

14. Advanced clinical decision support (e.g. integrated with lab data, 

diagnosis codes) with alerts that are both sensitive and specific and 

therefore less likely to result in alert fatigue 

77% 

(N: 24) 

2 

(IQR: 1-2) 

15. Use of machine learning and automation when appropriate (e.g., 

analysis of radiology images)*** 

77% 

(N: 24) 

2 

(IQR: 1-2) 

16. Clinical intelligence through digital health data 77% 

(N: 24) 

1 

(IQR: 1-2) 

17. The ability to monitor outcome data for modifying clinical pathways 

based on digital tools and services 

77% 

(N: 24) 

2 

(IQR: 1-2) 

18. Open application programming interfaces (APIs) allowing different 

software components to interact 

74% 

(N: 23) 

1 

(IQR: 1-3) 

19. Supporting end-to-end redesign and improvement of clinical 

pathways based on digital tools and services 

74% 

(N: 23) 

2 

(IQR: 1-3) 
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20. Advanced analytics capability to support the move from reactive to 

proactive/predictive models of care 

74% 

(N: 23) 

2 

(IQR: 1-3) 
* Experts scored each capability using a scale ranging from ‘1’ (Strongly agree) to ‘9’ (Strongly disagree) 

**  IQR: the interquartile range is a measure of variability in a set of results that indicates the amount of spread in scores in 

the middle 50% of answers 

*** New capabilities suggested by experts in Round 1 of the eDelphi study 
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Table 3 Technological capabilities related to communication with other parts of health and social care system  

Agreed list of capabilities  Percentage 

‘Strongly 

agreed’ 

‘Agreed’* 

(Number of 

experts) 

Median 

(IQR**) 

1. Exchange of prescription information in a structured way within 

and between organisations and sectors 

87% 

(N: 27) 

1 

(IQR: 1-2) 

2. Local sharing of relevant data across the local health care eco-

system facilitated by interfacing or interoperability of electronic 

systems 

84% 

(N: 26) 

1 

(IQR: 1-2) 

3. Unique patient identifier used across healthcare system*** 84% 

(N: 26) 

1 

(IQR: 1-2) 

4. Data analysis at scale and use of insights to deliver targeted care 

for high-risk & high-use groups of patients (e.g. diabetes, chronic 

obstructive pulmonary disease (COPD), asthma) across a 

population or area 

84% 

(N: 26) 

2 

(IQR: 1-2) 

5. Using digital systems to enable the seamless (through 

interfaces/integration) flow and use of information/data across 

organisational boundaries within a local health ecosystem 

81% 

(N: 25) 

1 

(IQR: 1-2) 

6. Ability to interoperate with other standard-based external 

systems*** 

81% 

(N: 25) 

2 

(IQR: 1-2) 

7. Referrals within and between hospitals are always managed 

electronically 

77% 

(N: 24) 

1 

(IQR: 1-2) 

8. Ability to send communications to primary care and social care 

through a variety of media 

77% 

(N: 24) 

2 

(IQR: 1-2) 

9. Ability to produce data for audits and other reports based on 

routine collection of complete, accurate and quality data. 

74% 

(N: 23) 

2 

(IQR: 1-3) 

10. Discharge to primary care and community is always managed 

electronically 

71% 

(N: 22) 

1 

(IQR: 1-2) 
* Experts rated how much they agree that the capability can be used to assess the level of digital excellence in hospitals on 

a scale from ‘1’ (Strongly agree) to ‘9’ (Strongly disagree)  

** IQR: the interquartile range is a measure of variability in a set of results that indicates the amount of spread in scores in 

the middle 50% of answers 

*** New capabilities suggested by experts in Round 1 of the eDelphi study 
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Table 4 Technological capabilities related to communication with patients and carers 

Agreed list of capabilities  Percentage 

‘Strongly 

agreed’ 

‘Agreed’* 

(Number of 

experts) 

Median 

(IQR**) 

1. Records, assessments and plans shared digitally and easily 

accessible to patients and carers to enter and amend the data 

securely and confidentially 

90% 

(N: 28) 

1 

(IQR: 1-2) 

2. Records, assessments and plans shared digitally and easily 

accessible to patients and carers to view the data securely and 

confidentially 

87% 

(N: 27) 

1 

(IQR: 1-2) 

3. Ability to receive communications from patients and carers 

through a variety of media 

74% 

(N: 23) 

2 

(IQR: 1-3) 

4. Ability to send communications to patients and carers through a 

variety of media 

74% 

(N: 23) 

2 

(IQR: 1-3) 

5. Using mobile technologies to support delivery of care outside 

traditional settings and closer to home 

71% 

(N: 22) 

2 

(IQR: 1-3) 
* Experts rated how much they agree that the capability can be used to assess the level of digital excellence in hospitals on 

a scale from ‘1’ (Strongly agree) to ‘9’ (Strongly disagree) 

** IQR: the interquartile range is a measure of variability in a set of results that indicates the amount of spread in scores in 

the middle 50% of answers 
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Box 1: HIMSS Analytics Electronic Medical Record Adoption Model (EMRAM)   

The HIMSS EMRAM classification evaluates the extent to which electronic medical records (EMRs) 

have been adopted within a hospital over eight progressive stages (Levels 0-7).  

A hospital’s digital transformation begins at Level 0 in which no electronic laboratory, pharmacy, or 

radiology systems are installed. The hospital then progresses through Levels 1-7 by an increased 

adoption of various aspects of EMR starting from limited ancillary department systems (Level 1) 

through increased adoption of various aspects of EMR across increased number of hospital 

departments (Levels 1-6) culminating in a virtually paperless environment with complex EMRs 

implemented across over 90% of the hospital’s departments (Level 7).  

A hospital can be assessed against the HIMSS classification to establish its current HIMSS Level. This 

will in turn highlight what further technological capabilities the hospital needs to reach the next level 

of the HIMSS classification. HIMMS Level 7 is often considered a ‘gold standard’ for digitisation of 

hospitals and an aspirational end-point guiding the design of hospital’s digital strategy. However, 

HIMSS Level 7 it is not an easy achievement. For example, only 6% of US hospitals have currently 

achieved HIMSS Level 7, despite significant US government investment over the past 10 years to 

support EMR adoption.    
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Figure 1 Flow diagram for the eDelphi exercise 

 

Step 1: Identifying experts Step 2: Preparing and piloting 

the survey 
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Round 1: Initial survey containing technological 25 candidate 

capabilities sent out to 77 experts, 34 returned (48% response rate) 

Analysis of data from Round 1: to revise the candidate capabilities 

and provide feedback for Round 2 

Round 2: Revised survey containing qualitative (aggregated) and 

quantitative (individual) feedback from Round 1 and 38 revised and 

13 new capabilities sent out to 34 experts, 31 returned (91% 

response rate)  

Analysis of data from Round 2: producing a set of 35 technological to 

assess digital excellence in hospitals 
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Organisational culture Workforce Strategy 

- Willingness to face the 

new, change the way of 

thinking and to take risks 

- Culture of allowing 

innovations 

- Understanding of change 

management 

- Culture free of bullying and 

harassment 

- Leadership to support 

digital transformation 

- Skills within the digital 

team: software 

development, software 

engineering, project 

management, business 

related skills 

- Skills across hospital’s 

workforce: ability to 

perform one’s role using 

digital tools 

-Professionalization of 

health informatics 

- Putting clinical benefits at 

the centre of clinical strategy 

- Aligning the digital strategy 

with the overall strategy of 

the hospital 

- Support of the digital 

agenda from the hospital’s 

board 

Figure 2 Social and organisational factors contributing towards digital maturity 
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Appendix 1: Capabilities that did not meet the inclusion criteria 

Almost half (seven of 15) of the capabilities that did not meet the consensus criteria were new 

capabilities proposed in Round 1. These capabilities related to technologies that were at an early stage 

of development (e.g. ‘Capturing of clinicians’ thinking (diagnostic assessments, reasons for 

medications, reasons for overriding alerts, reasons for discontinuing medications)’) and solutions 

requiring a high level of integration across the health and care system (e.g. ‘Link in with third sector, 

social care, emergency services’). 

Table 5 List of capabilities for which there was not consensus for inclusion at the end of Round 2 

Capabilities  Percentage 

‘Agreed’ or 

‘Strongly 

agreed’* 

(Number 

of experts) 

Median 

(IQR**) 

1. Clinical data recorded in a structured format when appropriate 68% 

(N: 21) 

2 

(IQR: 1-2) 

2. Effective tools available to code narrative data where appropriate 68% 

(N: 21) 

2 

(IQR: 1-2) 

3. Standard clinical terminology used for the direct management of 

care where appropriate 

68% 

(N: 21) 

2 

(IQR: 1-2) 

4. Effective tools available to extract standard clinical terminology from 

natural language input 

68% 

(N: 21) 

2 

(IQR: 1-2) 

5. Access to clinical knowledge management tools and services (e.g., 

ePrescribing Decision Support System (DSS), National Institute for 

Health and Care Excellence (NICE) / Scottish Intercollegiate Guidelines 

Network (SIGN) guidance, hospital antimicrobial handbook, lab 

handbook etc.)*** 

68% 

(N: 21) 

2 

(IQR: 1-3) 

6. Digital technologies (e.g. apps & digital therapies) to help patients 

manage long-term conditions more effectively and take greater control 

of their own care 

68% 

(N: 21) 

2 

(IQR: 1-2) 

7. Patients and carers can review and add clinical data (e.g., to say how 

they are feeling)*** 

68% 

(N: 21) 

2 

(IQR: 2-3) 

8. Infrastructure and governance in place for remote consultation with 

patients in other setting 

61% 

(N: 19) 

2 

(IQR: 1-2) 

9. eConsent system for use of blood / tissue / data for research***  61% 

(N: 19)  

2 

(IQR: 2-3) 

10. Linkages with hospital pharmacy dispensing data*** 58% 

(N: 18) 

2 

(IQR: 2-1) 

11. Functionality delivered at scale across a whole organisation, health 

ecosystem or provider chain 

58% 

(N: 18) 

2 

(IQR: 1-2) 

12. Asset and resource optimisation combining digital health data and 

data not immediately captured electronically (e.g., interviews with 

stakeholders) 

48% 

(N: 15) 

3 

(IQR: 2-3) 

13. Capturing of clinicians’ thinking (diagnostic assessments, reasons 

for medications, reasons for overriding alerts, reasons for discontinuing 

medications)*** 

45% 

(N: 14) 

3 

(IQR: 2-4) 

14. Link in with third sector, social care, emergency services including 

police*** 

45% 

(N: 14)  

3 

(IQR: 2-4) 

15. Effective Natural Language Processing tools*** 29% 3 
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(N: 9)  (IQR: 2-5) 
* Experts rated how much they agree that the capability can be used to assess the level of digital excellence in hospitals on 

a scale from ‘1’ (Strongly agree) to ‘9’ (Strongly disagree) 

**  IQR: the interquartile range is a measure of variability in a set of results that indicates the amount of spread in scores in 

the middle 50% of answers 

*** New capabilities suggested by experts in Round 1 of the Delphi study 

 

 

 


