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a b s t r a c t 

University-Industry Collaboration (UIC) is beneficial in many ways, but despite the endorsements for 

these collaborations, execution is challenging. To identify the benefits industrial collaborators gain from 

UIC, and the barriers that might prevent UICs from succeeding, this paper reports five case studies from 

EPIC, a project tasked with developing the digital health industry within Cornwall and the Isles of Scilly. 

Example cases were drawn from a set of twenty-one collaborations and included online platforms and 

mobile applications. The cases were selected to include the range of support provided and outcomes 

achieved. While the definition of success varies among UIC, those who reported successful collabora- 

tion with the university benefited from networking, raised ambitions, critical evaluation of ideas, and the 

technical support and expertise available from academics. Collaborations were less successful where the 

industrial collaborators had unrealistic expectations about funding and the amount of time and effort 

academics could offer. For a UIC to be successful, academics need to manage expectations about what 

they can offer and have a review process in place from the outset of the project. 

© 2020 Fellowship of Postgraduate Medicine. Published by Elsevier Ltd. All rights reserved. 

I

c

t

U  

i

r

e

a

s

M

a

t

c

t

r

m

s

P

m

o

d

m

w

w

v

d

i

e

t

a

l

f

a

S

c

e

b

t

h

2

ntroduction 

University-Industry Collaboration (UIC) is encouraged by poli- 

ies to enhance innovation through knowledge exchange [1] with 

he aim of facilitating the flow of knowledge and experience [2–4] . 

ICs vary in nature [5] , duration [6] , and form, with [7] identify-

ng four categories of UICs, including research support, cooperative 

esearch, knowledge exchange and technology transfer. This paper 

xplores the benefits small digital health companies can gain from 

 UIC, and their misperceptions which can prevent the UIC from 

ucceeding. 

Several authors have identified motivations for Small-to- 

edium Enterprises (SMEs) to collaborate with universities [ 8 , 9 ], 

nd barriers to success [ 5 , 10 ]. Motivations include gaining access 

o university equipment, research facilities, public funding and in- 

entives, reducing cost of overall research and development and 

apping into a pool of skilled workers [10] . 

A systematic review [1] highlighted key motivators for SMEs: 

esponsiveness to government initiatives; access to students; com- 

ercialisation of university technologies for financial gain; cost 

avings; business growth; access to research networks; enhance- 
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ent of corporate image; and control over proprietary technol- 

gy. These may lead to conflict between the academic and in- 

ustrial collaborators’ interests, hindering the UIC [11] . Academics 

ay want to see their theory-driven research put to practical use, 

hile using methodologically sound designs and reliable measures, 

hich can take time to develop. This is in contrast to a rapidly de- 

eloping digital health industry, scaling and data- and user-driven 

esigns with industrial collaborators having to show a return on 

nvestment quickly. Both sides face problems of financing time and 

ffort when the benefits may be difficult to quantify initially. These 

ensions between research versus commercial development goals, 

nd between knowledge dissemination versus protection of intel- 

ectual property were identified as important barriers to UIC [10] . 

These findings align with research [12] identifying barriers and 

acilitators of academia and digital health collaboration in middle 

nd high income countries, including China and the United States. 

uccessful collaboration is built on reliable and accurate communi- 

ation, alignment of goals and expectations, and agreement of roles 

ach part will have from the beginning. On the other hand, am- 

iguous goals and expectations, incompatible timelines and scien- 

ific or business priorities were reported as primary barriers [12] . 

Most studies of UICs are based on single cases and there has 

een almost no focus on the digital health industry. This industry 

as the potential to solve health and social care problems including 

ecure data sharing, staffing shortfall, self-management of chronic 
ts reserved. 
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onditions, and access to care [13] . UICs could bring developers, 

ealthcare practitioners and service users together to focus efforts 

n these urgent problems. This paper reviews five case studies of 

ollaboration between academics who were part of a European Re- 

ional Development Fund (ERDF) project called EPIC (eHealth Pro- 

uctivity and Innovation in Cornwall and the Isles of Scilly), and 

egional digital health SMEs. The aim was to identify key benefits 

rom collaboration, barriers to success, ways to resolve these barri- 

rs, and pathways to successful collaboration. This is a first multi- 

ase evaluation in a single study involving academics and the dig- 

tal health industry. 

EPIC was jointly funded by the ERDF and the University of Ply- 

outh between 2017 and 2020. Its primary aim was to improve 

he regional eHealth sector, leading to improved health and well- 

eing, innovation, knowledge and skills, and to grow the Cornish 

conomy. EPIC comprised a multidisciplinary group of researchers 

t the University of Plymouth with five teams (engagement, be- 

aviour change, organisational change and sustainability, usability, 

nd robotics), each comprising two academics and a research assis- 

ant, working collaboratively with the other teams. The Behaviour 

hange Team consisted of two professors and a postgraduate re- 

earch assistant (with a Master’s degree, studying part-time for 

 Doctorate) from the School of Psychology. The other teams in- 

luded staff from Medicine; Nursing and Midwifery; and the Busi- 

ess School. 

The University’s main partner was Creative England who pro- 

ided two business engagement staff providing basic business sup- 

ort and guidance on how to apply for EPIC Challenge Fund grants, 

nd assessed grant applications. Other partners in EPIC were Pa- 

ients Association, Kernow Health CiC, and Cornwall Partners in 

are. 

EPIC emphasised a ‘bottom-up approach’, focusing on health- 

are professionals’ and patients’ awareness of digital health appli- 

ations, such as telemedicine, electronic medical records, robotics 

nd wearable and portable monitoring systems. Hurdles within 

are and solutions for implementation were discussed and iden- 

ified through roadshows, workshops and webinars. In line with 

rinciples of user-centred design [ 14 , 15 ], EPIC brought end-users 

patients and professionals) together with developers to co-create 

olutions. A £60 0,0 0 0 Challenge Fund supported innovations, man- 

ged by Creative England. SMEs could apply for £50 0 0 feasibility 

unding to develop a proposal, and then for further funding to sup- 

ort development activities, provided matched funding was avail- 

ble from the SME or a third party investor. 

The Behaviour Change Team aimed to transfer scientifically val- 

dated knowledge regarding behaviour change to collaborators dur- 

ng the developmental stages of digital health product design, and 

o improve the end-user experience by (for example) grouping 

ommonly used functions together on a single screen to reduce 

earch time, and saving user details locally to support customi- 

ation. Depending upon SMEs’ needs, the team reviewed the be- 

aviour change literature, analysed the market, and sourced vali- 

ated questionnaires and psychometric tests. The team also pro- 

ided SMEs with networking opportunities with health care pro- 

essionals, potential end-users, technology companies and other 

MEs. 

Between March 2018 and November 2019, twenty-one SMEs 

 Table 1 ) contacted the Behaviour Change Team and received some 

orm of support. Ten of these applied for funding, seven receiving 

50 0 0 for feasibility work, with one receiving a further £30,0 0 0 

or feasibility and development. Out of these, one SME produced 

arketable product, five developed prototypes for evaluation and 

rialling by end-users and one was unproductive. Three SMEs were 

ot successful in securing funding. Eleven who did not seek fund- 

ng asked for technical support, advice throughout early stages of 

heir projects or networking opportunities. 
105 
The five case studies reported in this paper cover the range of 

he support provided and outcomes. One SME came to EPIC too 

ate to be able to apply for funding, one applied but received no 

unding, two received feasibility funding and one received both 

easibility and development funds. Two projects led to new prod- 

cts, one to a prototype and two cases were non-productive. 

ethods 

The following sections review the way in which each SME con- 

acted EPIC, the support and funding given, problems that arose 

nd outcomes. For confidentiality, the companies involved are re- 

erred to as SME1 to SME5, and the products are not named. The 

rst five SMEs listed in Table 1 are SMEs reported in this paper, 

ncluding description of their business, referral to the Behaviour 

hange Team, finance support provided by EPIC project and the 

ain outcome of the collaboration. Towards the end of the EPIC 

roject, each of these five SMEs received an email asking them to 

nswer four open-ended questions: 

1 How (if at all) did working with EPIC make a difference to your 

project? 

2 What aspects of support made the most difference? 

3 Could you have got this support from other sources? 

4 Has working with the Behaviour Change Team made you more 

aware of psychological aspects of your project? 

The SMEs’ replies to this email were used to assess their views 

f the support provided by the EPIC project. No formal qualitative 

nalysis method was adopted, but the replies were read by all au- 

hors and the following case studies were written to fully sum- 

arise the points made by each SME. 

ase descriptions 

ase 1: online employee wellbeing and workplace engagement portal 

The online portal was proposed by SME1 who had an extensive 

xperience in executive and development roles within the financial 

ervices sector to transform the way employee benefits are per- 

eived by employers and employees alike. They aimed to build an 

nline employee portal which assessed the working environment 

nd provided personalised guides to improve employees’ wellbeing 

nd workplace engagement. The portal comprised four modules, 

ssessing work engagement, lifestyle, mental and financial health. 

SME1 was introduced to the Behaviour Change Team in May 

018, by Creative England. The Behaviour Change Team provided 

nowledge exchange by researching clinical support material, de- 

igning the modules, choosing scientifically validated question- 

aires, networking through introductions to like-minded busi- 

esses, and market analysis. SME1 was introduced to a software 

eveloper in June 2018 during a meeting with Creative England 

ho later became a business partner of SME1. The company re- 

eived £5,0 0 0 funding from EPIC to complete a feasibility study 

nd further £25,0 0 0, to support product design and development, 

ith SME1 making a private matched contribution which made up 

0% of the overall fund. 

The EPIC team were shown a prototype in August 2019, and 

he team suggested how to improve the end-user experience and 

trengthen the market value, including reducing the number of 

uestions in each module, showing a progress bar based on ques- 

ions answered and adding a “slow down” comment if responses 

ere too fast. At the end of the collaboration, which continued 

or approximately 18 months, the online portal was market-ready. 

heir first customer (a company in Cornwall) bought their product 

n January 2020. 
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Table 1 

Summary of SMEs involved with Behaviour Change Team, contact dates, funding provided and outcome by end of EPIC project. SMEs 1 to 5 are reported in this paper. 

Case SME formed Main business Referral from First e-product? Date met EPIC Financing provided Outcome 

1: Online Employee wellbeing and 

workplace engagement portal 

February 2013 Design and implementation of innovative employee 

benefit packages 

Practitioner moving into digital health 

Creative England Yes May 2018 £5000 feasibility 

£25000 

development 

Product 

2: Virtual Mental Health Care October 2013 Mental health charity specialising in delivery and 

management of complex adult care 

Practitioner moving into digital health 

CIOS Growth Hub Yes August 2018 £5000 feasibility Prototype 

3: Mobile Application for Substance 

Use Disorder 

November 2018 Developer of a science-led behaviour change App 

Practitioner moving into digital health 

Blog post Yes March 2019 None Product 

4. Digital health app for chronic 

disease 

December 2019 Service user moving into digital health Academic Yes August 2018 Applied but was 

not successful 

None 

5. Mobile Application for Mental and 

Physical Disorders 

November 2018 E-Health Games Company 

App developer moving into digital health 

EPIC conference No November 2018 £5000 feasibility None 

6. Childhood anxiety and phobias 

within clinical environments 

N/A Service user moving into digital health Academic Yes March 2018 None None 

7. AI Avatar for mental health 

coaching 

N/A Service user moving into digital health Creative England Yes December 2018 None None 

8. Emotional Coping Skills N/A Healthcare professional moving into digital health EPIC event Yes July 2018 None None 

9. Sensory garden April 2016 Charity supporting individuals affected by learning 

difficulties and/ or visual impairment 

Service user moving into digital health 

EPIC event Yes January 2019 Applied but was 

not successful 

None 

10. Digital health physio exercise December 2017 Healthcare professional moving into digital health EPIC event Yes April 2018 None None 

11. Self- management August 2014 Bot design and AI agency 

App developer moving into digital health 

EPIC event Yes April 2018 £5000 feasibility Prototype 

12. Healing Wheel- digital platform 

and programme 

N/A Holistic approach to mind, body & wellbeing 

Ex Healthcare professional moving into digital health 

Creative England Yes September 2019 None None 

13. Healthy lifestyle February 2018 Nutrition, sleep, movement and stress management 

Service user moving into digital health 

Creative England Yes June 2019 None Prototype 

14. Lifestyle interventions for 

individuals looking for employment 

April 2019 Improving health and wellbeing by making regular 

physical activity accessible to all 

Service user moving into digital health 

EPIC event Yes November 2019 £5000 feasibility Prototype 

15. Tailored made plans September 2017 Tailormade plans for personal and professional results 

Service user moving into digital health 

Creative England Yes December 2018 Applied but was 

not successful 

None 

16. Dental anxiety September 2017 Social enterprise that promotes best practice in the 

management of dental anxiety 

Service user moving into digital health 

Creative England Yes April 2018 £5000 feasibility Prototype 

17. Active kids September 2018 Physical activity in school age children 

Service user moving into digital health 

Creative England Yes July 2018 £5000 feasibility Prototype 

18. Home safety in elderly April 2007 Two Way Radio Systems integration 

Service user moving into digital health 

EPIC event Yes April 2019 None None 

19. VR/AI in a clinical setting with 

acquired brain injury 

March 2008 Consultant Clinical Psychologist 

Healthcare professional moving into digital health 

EPIC event Yes March 2018 None None 

20. Digital platform for support, 

advice and signposting (Breast 

Cancer) 

April 2018 Innovative products that boost mood and confidence 

Service user moving into digital health 

Creative England Yes March 2019 None None 

21. General wellbeing October 2017 AR company focusing on health and wellbeing 

App developer moving into digital health 

EPIC event No February 2019 None Prototype 

1
0

6
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SME1 found that by receiving academic, business and financial 

upport from the EPIC team they were able to complete the feasi- 

ility phase of the project. Once they had completed this phase 

nd found there was a market need, EPIC co-funded the build 

f the product ready for market launch, and “without EPIC we 

ouldn’t have had the time, resources or funds to get to this stage”. 

hen asked what aspects of support made the most difference, 

ME1 stated “having access to researchers to help source informa- 

ion was critical to the online portal’s progress”. Further comment 

elated to process of applying for the EPIC grants, and the support 

rom the business team, which SME1 said “completed smooth run- 

ing of the project. Paperwork associated with applying for funding 

as straight forward and not over complicated, the team responded to 

ny questions in timely manner, the decision was in days rather than 

eeks and the payments were quite fast”. In summary SME1 viewed 

his process as “professional and efficient from start to finish”. 

SME1 had researched suitable partners and grant availability 

efore starting the project, and felt that “the EPIC project was the 

ost suitable in providing the local support, network, research capa- 

ilities and grant facility and if tried elsewhere it would have been ex- 

remely unlikely ”. SME1 thought “the Behaviour Change Team made 

 huge contribution to the core functionality, look and feel of the por- 

al, as the psychology is critical to the way it impacts the individual, 

nd therefore the ultimate success of the project”. 

ase 2: virtual mental health care 

SME2 was a practitioner and a CEO of a Community Interest 

ompany committed to changing lives and improving the men- 

al health and wellbeing of Cornish residents. The referral to the 

PIC Behaviour Change Team was made by Cornwall and Isles of 

cilly Growth and Skills Hub (CIOS Growth Hub). A collaboration 

etween SME2 and a psychiatrist was established during an EPIC 

etworking event in August 2018. SME2 was the main applicant 

nd received £50 0 0 feasibility funding in October 2018. The project 

imed to develop web-based virtual mental health care and an 

vatar clinician offering the possibility of computerised diagnostic 

nterviews, obtaining personal history, translating diagnostic infor- 

ation and personal history into treatment advice, and delivery of 

omputerised psychological treatments. 

In November 2018, SME2 and the psychiatrist were introduced 

o two digital companies, and the newly formed project team met 

o discuss a product. Four aspects of this feasibility stage were sup- 

orted by the Behaviour Change Team: (a) a review of the tools 

vailable to be used in a digital platform for diagnosis and treat- 

ent of mental illnesses; (b) a description of a web-based platform 

hat can deliver these tools; (c) a description of an Artificial Intel- 

igence/ Virtual Reality platform which could be developed further 

o deliver these tools through a more interactive platform; and (d) 

 description of the context in which this product might be deliv- 

red to people who would be willing to use it and might be helped

y it. The aim was to create four descriptions for the product de- 

elopment to bid for a development grant. 

It was felt it would be easier to concentrate on one or two areas

f mental health, which would make a product focussed, but could 

e expanded in the future to incorporate further diagnoses and 

onditions. The product would be focussed on self-management as 

edical devices are subject to strict governance criteria. 

SME2 asked the Behaviour Change Team to research the effec- 

iveness of a test battery with widespread use in mental health 

easurement which identified patients with a wide array of men- 

al health disorders and concomitant high risk of suicide and sub- 

tance abuse. SME2 contacted the US-based publishers of the bat- 

ery, and organised an online meeting with them in May 2019. 

The local NHS trust in West Cornwall piloted the implemented 

rototype, which has now been trialled. Part of the funding re- 
107 
eived from EPIC was used for a networking event in December 

019, where stakeholders had the opportunity to discuss the fea- 

ibility of developing artificial intelligences in mental health set- 

ings to complement and enhance psychiatry and associated ser- 

ices. The collaboration between the academics and SME2 lasted 

pproximately sixteen months. 

SME2 reported that “working with EPIC had expanded their hori- 

ons and fostered a much closer working relationship with statutory 

artners. It introduced the SME to a greater breadth of practical solu- 

ions and expanded their thinking and networks ”. The aspect of sup- 

ort which made the most difference was “Accessibility. Being able 

o ask questions as and when has been invaluable. It has also been ex- 

eedingly supportive to showcase EPICs wares with us in our aware- 

ess raising month ”. However, when asked whether working with 

he Behaviour Change Team made SME 2 more aware of psycho- 

ogical aspects of their project, he answered “I’m afraid this has not 

ade a difference to our thinking. Possibly because we come from a 

linical background well founded in psychology ”. 

ase 3: mobile application for substance disorder 

SME3 was a recent psychology Masters graduate who had pro- 

otyped a science-led behaviour change mobile application (app) 

or eating disorders, substance dependence and alcohol addic- 

ion. The app focused on increasing emotional wellbeing, including 

oosting mood, lowering stress levels, and reducing anxiety and 

epression. 

The app combined known and evidence-based techniques to 

dentify problems, re-train negative bias, block undesirable crav- 

ngs and plan achievable goals. The Behaviour Change Team was 

rst contacted by SME3 in March 2019 by email, after the founder 

ad read a blog-post on the EPIC website and requested support 

ith development of the core business plan, assessing the impact 

f the prototype, and identification of available funding opportuni- 

ies. 

Although SME3 contacted the EPIC project too late to get fund- 

ng, Creative England continued to give support in finding other 

unding options and Behaviour Change Team found organisations 

o support the evaluation of the app. Knowledge exchange was ex- 

anded by reviewing the business plan as SME3 perceived aca- 

emic assistance and expertise invaluable at this vital stage. The 

ehaviour Change Team contacted a local company which spe- 

ialised in supporting people affected by mental health issues in 

ornwall, but the collaboration foundered. The team was eventu- 

lly successful in finding a charity specialising in people with men- 

al health issues and addictions. SME3 met with them and they 

iked the concept of the digital health application, and agreed to 

upport its evaluation. The app has been shared with a team of 

sychologists and psychiatrists to further assess its evidence base, 

nd they argued that the app needed to be validated before a full 

rial could begin. They expressed an interest in a possible collabo- 

ation with SME3, which would mean assistance with this valida- 

ion and reducing required investment cost. At the end of collabo- 

ation, which lasted approximately six months, the app was sched- 

led to be released pending this evaluation, as a fully marketable 

roduct. 

SME3 reported that “the Behaviour Change Team had been ex- 

eptionally helpful by answering any questions and providing support 

hroughout the process ” and “I think the one-to-one time and con- 

ections I have made through EPIC have been the most important 

ontributions so far ”. While SME3 believed “the support could po- 

entially have been obtained from other sources, however, EPIC conve- 

iently provided the help required, online and in person ”. SME3 fur- 

her stated “the behaviour change team showed me the importance 

f validity when utilising features that are ‘supposed’ to help”. 
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ase 4: digital health application for chronic disease 

SME4 was a local authority manager, whose close relative with 

bromyalgia had benefitted from a novel psychological interven- 

ion developed by academics at a University in the region. SME4 

roposed building the intervention into an app to deliver lifestyle 

dvice for individuals affected by fibromyalgia, chronic fatigue syn- 

rome and myalgic encephalomyelitis. The app would offer peo- 

le an opportunity to think about their health and wellbeing in a 

ew way, to understand the importance of maintaining a healthy 

ifestyle, work-life balance, prevention of poor health and/or recov- 

ry from various illnesses which affect the body and mind. The 

cademics who had developed the intervention contacted the Be- 

aviour Change Team in August 2018 to set up a collaboration 

ith SME4. The academics had previously provided courses to pa- 

ients and healthcare professionals, but recognised that with the 

pp more people could benefit from their new approach, not just 

egionally, but all over the country. 

SME4 was a very new start-up and received a lot of sup- 

ort regarding creating and formally registering their company and 

reparing a feasibility application from the Behaviour Change Team 

nd Creative England business support through various face-to-face 

eetings and email exchanges. SME4 was very keen to apply for 

easibility funding through EPIC, but was delayed by intellectual 

roperty issues with the university that employed the originators 

f the psychological theory which formed the basis of the applica- 

ion. 

Due to these issues, the collaboration between SME4 and the 

cademics did not go ahead. SME 4 applied for feasibility fund- 

ng just before the EPIC project deadline, but due to competition 

ts application was not successful. SME4 is now planning to design 

 ‘lifestyle digital health app’, which will include elements of the 

heory with a link to the originators’ website, but also broader ed- 

cation about healthy lifestyles, relaxation techniques, body aware- 

ess, self-care, illness prevention, work place health, signposting, 

inks to support groups and leisure activities across Cornwall. 

At the end of collaboration, which lasted approximately 12 

onths SME4 was registered as a new business and was interested 

n finding out about other funding opportunities available to SMEs 

n Cornwall. 

SME4 registered as a company as part of the process of working 

ith EPIC and reported “working with EPIC made me believe that the 

roject was viable, and the encouraging and energetic support had 

een very motivating ”. “Advice around completing the application for 

easibility funding” was seen as key, as SME4 was not aware of any 

ther local sources of support. Although SME4 was not yet at the 

tage of designing a digital health product, they were sure they 

ould “benefit from additional support from the Behaviour Change 

eam in the future, if it were available”. 

ase 5: mobile application for mental and physical disorders 

SME5 was a new digital health company, focusing on using 

ames to help people manage their mental and physical disorders, 

uch as anxiety, panic disorder and chronic pain. They wanted the 

ames to be psychologically valid, based on research evidence, and 

ventually evolving into a social platform. The company consisted 

f a software developer and a mental health mentor who was ap- 

roved by the government to provide support to local university 

tudents. 

SME5 first met with the Behaviour Change Team in Novem- 

er 2018 after an introduction at the annual EPIC conference. 

ace-to-face meetings were arranged to discuss possible collabo- 

ations, together with phone calls and email exchanges, and SME5 

xpressed an interest in providing development support for two 

ther projects also supported by EPIC. One could not be supported 
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y the project as it did not meet the criteria for funding, but the 

econd project group met with SME5 in February 2019, and SME5 

repared the quote for them to include in their feasibility appli- 

ation. The proposal was not judged by EPIC as competitive, and 

ollaboration did not go any further. 

SME5 was awarded £50 0 0 feasibility funding for one gamified 

pp of its own, which they spent on research and writing a busi- 

ess proposal. They were worried about cash flow during the de- 

elopment stage, and submitted a development request for just un- 

er £10 0,0 0 0, but the EPIC project was able to offer them only

25,0 0 0 contingent upon match funding being obtained within 

wo months. They were not able to obtain this additional funding 

nd collaboration between the company and the EPIC project did 

ot progress any further. SME5 did not provide any responses to 

uestions asked by the Behaviour Change Team. 

iscussion 

The benefits reported by SMEs and barriers to success align 

ith previous research [ 1 , 5 , 8–10 ], including collaboration between 

cademia and the digital health industry [11] . In terms of San- 

oro and Gopalakrishan’s [7] four categories of UIC, the five SMEs 

ainly required research support or knowledge exchange, rather 

han co-operative research or technology transfer. A common ad- 

antage reported by all of the SMEs from engagement with the 

PIC project was the networking with other SMEs, end- users and 

ublic bodies. SMEs are often led by one or two individuals, who 

an feel isolated and unsupported, lacking knowledge of funding 

ources or markets for their products. Attending project events and 

onferences enabled them to make new collaborations and push 

heir ideas forward in ways that would not have occurred to them 

ithout such contact. Three out of five SMEs reported that working 

ith the project had made them more ambitious and motivated, 

ncouraging strong psychological bases of their inventions where 

hey did not already have an academic background. The project 

as able to guide SMEs towards behaviour change techniques with 

 better evidence base and to ensure that their implementation 

ithin digital health apps was functionally appropriate. 

Other members of the EPIC academic team were also able to 

rovide technical, programming and usability support, marketing 

upport or other research facilities otherwise unavailable to small 

tart-up companies without secure funding streams and access to 

nd-user groups. 

The feasibility funding and the process by which the SMEs had 

o provide business plans and concrete ideas also helped the SMEs 

ove their plans forward, either from the drawing board to pro- 

otype or from prototype to product. Only one of the five dis- 

ussed in this paper received a more substantial amount of devel- 

pment funding, but even the limited amount of feasibility funding 

ave the SMEs time and resources to firm up their ideas. Feedback 

rom EPIC during the feasibility process was felt to be honest, and 

imely, allowing the SMEs to avoid wasting effort on unproductive 

spects of their proposal and to focus upon achievable goals. 

The variety of outcomes mentioned as benefits by the SMEs re- 

ects the differing ways in which success can be defined in UIC [1–

] . Some focus on building relationships, some focus on resource 

vailability and product delivery, and others focus on the extent of 

ollaboration. Our short set of questions may not have prompted 

ll of these aspects equally. 

As EPIC emphasised the importance of a ‘bottom-up approach’, 

he introduction of SMEs to end-users at an early stage in product 

evelopment was seen as vital by the project team, but this was 

ot recognised by SMEs. They already had a product idea which 

hey wanted to develop first and test it on users afterwards, rather 

han to develop it with user input, contrary to user-centred design 

ractice [ 14 , 15 ]. This would allow their needs and requirements to 
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eed into the design process, and avoid SMEs spending time on un- 

arketable ideas. 

A major incentive for SMEs to engage with the project was the 

ffer of funding from the EPIC Challenge Fund managed by Cre- 

tive England. While the limits on this and the need for matched 

unding were very clear, some SMEs anticipated that once they had 

ontacted the University other funding streams would be found to 

urther support the development of digital health applications. 

EPIC did not specify a limit on academic team time in sup- 

orting SMEs, but some assumed that researchers would be able 

o play a role in supporting them in promoting their product, and 

upporting its uptake within the market. For example, SME1 hoped 

hat the team could persuade the University to take up their prod- 

ct, and SME3 wanted the team to identify a company to adopt 

heir product. By making the universities the servant of industrial 

evelopment, this risks inverting the intended role of UICs, which 

hould be a two-way process of collaboration, knowledge exchange 

nd transfer of innovative ideas [1] . 

To support this, it is hypothesised that a university needs to 

anage expectations clearly and to specify in advance the support 

vailable. UICs would benefit from a review process in place from 

he beginning of any project to avoid inappropriate expectations 

eveloping. Overall, the experience of managing UICs within this 

trand of the EPIC project showed there were various positive as- 

ects for SMEs, but also that there were negative aspects hindering 

ollaboration. These hypothetical conclusions need to be tested in 

uture research with UICs, and it is planned to do so in EPIC’s re-

ently funded follow-on project, which extends the activity until 

023. 

These conclusions are limited to the subset of the SMEs who 

nswered the questions. It is inevitable that SMEs who have expe- 

ienced a positive UIC would be more likely to respond to such a 

urvey, biasing the conclusions, as shown by the lack of response 

rom SME5. Although the study tried to sample across a range of 

utcomes, SMEs who had a limited engagement with the project 

ere not emailed the questions. To better understand the rea- 

ons why they failed to engage, some way to obtain their opin- 

ons should be found. Another potential bias arises from who in 

he SME responds to questions: even in small teams differences of 

pinion and experience exist, and may not be captured by asking 

or one response per SME. 

In conclusion, this paper has provided some initial evidence on 

ollaboration between academia and the digital health industry, 

o far missing from research on UICs. Successful collaboration in 

his domain could play an important role in the development of 

evidence based’ digital applications aimed at long-term behaviour 

hange. It may positively influence end-user health outcomes after 

 common understanding of the purposes of the collaboration, and 

he goals that each collaborator is working towards to are reached. 

Academics need to be aware that SMEs will be keen for human 

esources, funding support and networking opportunities. SMEs 

eed to be aware that academics have institutional and disciplinary 

oals around research and teaching, and are highly constrained in 

oth time and resources. Like [ 11 , 16 , 17 ] this project found that for

 UIC to be successful, these contrasting expectations need to be 

anaged very carefully and made explicit to both sides of the col- 

aboration from the outset. 
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