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Introduction to CHT
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Our mission is to address digital health inequalities, whether that be from geography, 
age, deprivation or disability.

We take a whole system approach considering not just the co-design and development of cutting-edge 
technology and the optimisation of data; but barriers and enablers to its translation in the complex health and 
care landscape; as well as its impact on the health of populations, the well-being of our health and care workforce 
and its ability to improve the quality, effectiveness and ef�ciency of health and care systems as a whole.

Our values are to:
	x make a meaningful difference
	x understand complexity
	x pursue excellence
	x work together collaboratively
	x �lead evidence-based innovation and technology adoption
	x support the whole ecosystem. 

Our vision is to level up the adoption of digital health technologies across the NHS and social care systems and 
in particular coastal rural communities by supporting the innovation and adoption of solutions that are end-user 
focused, evidence-based and �t-for-purpose. 

Our members:
	x produce world leading research
	x �excel in developing innovative health technologies
	x �are committed to knowledge mobilisation – working at the intersections of academia, industry, end users and 

policy makers to develop and evaluate meaningful solutions to address real-world challenges.
	x �produce research that demonstrably makes a contribution to improving the lives of people and communities, at 

both a local, national and global level.
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Director’s Foreword

This is my �rst year as Director of 
Plymouth’s Centre for Health Technology 
– and I am stepping into some very big 
shoes. CHT – possibly the �rst centre of 
its kind to be established in the UK – was 
founded by Professor Ray Jones, who 
directed the Centre until April this year, 
when he moved into semi-retirement (the 
semi because we can’t afford to let him 
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Dr Om Prakash Singh has recently joined 
us from University College, Cork. He 
specialises in the design and fabrication 
of smart sensors and system-on-chip 
intelligent wearable devices. His research 
is dedicated to assessing and predicting 
various health parameters related to 
wound care, fall risk, cardiorespiratory 
health, and neurovascular diseases. He has 
actively engaged in collaborations with 
industry partners, including Impedimed 
and Microlight3d, as well as with NHS 
Plymouth and academic partners from 
Durham University and Tyndall National 
Institute, particularly on Engineering & 
Physical Science Research Council (EPSRC) 
- Science Foundation Ireland initiatives 
such as “Barcode of the Future: Pioneering 
Sustainable Internet of Things with Radio-
Frequency Identi�cation Innovation. He 

https://www.microlight3d.com/
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Our research areas

Our research falls into two broad areas: 

	x �Fundamental data science around the use of big data and the design of digital health 
technologies (DHTs) 

	x �Implementation science supporting the adoption (and non-adoption and abandonment)  
of DHTs in health and social care 

Each of these areas comprises several sub-themes.

Given the size and range of work undertaken by core CHT staff and our many collaborators, we made the decision 
to distribute leadership around research themes so that we can �lter information about local, regional, national 
and international opportunities to the right people, as well as strengthening opportunities for collaboration. There 
are naturally overlaps between different themes and many of us are involved in more than one research group. 
Nevertheless, if one of our research areas appeals to readers who are not yet collaborating with the Centre, 
please get in contact.
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Digital Health Technologies: 
Fundamental Science

BIG DATA/HEALTH STATISTICS

Given growing overlaps between the use 
of ‘big data’ in health research and the 
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https://www.plymouth.ac.uk/research/coastal-communities/towards-a-coastal-definition/esrc-funded-project
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MACHINE LEARNING AND 
ARTIFICIAL INTELLIGENCE

There are numerous applications of AI/
ML. AI is being used in conjunction with 
other technologies, such as assistive 
music technology (RadioMe). AI platforms 
can also leverage real world data to 
provide insights as to which patients can 
bene�t from, for instance, home-based 
technologies which manage risks upfront 
in order to lower downstream costs, or 
specialised, more targeted treatments. 
Examples of CHT projects in this area 
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Arti�cial Intelligence to support pregnancy
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suggests young adults readily engage with mobile devices. This presents a unique 
opportunity: using these ubiquitous devices and Explainable Arti�cial Intelligence (XAI) to 
intervene and empower autistic young adults in preventing and managing eating disorders.

Imagine an intelligent mobile system powered by XAI and ML that not only prevents and 
self-manages eating disorders but also teaches essential life skills for independent living 
and well-being. This system, through progressive learning, could improve quality of life for 
autistic young adults. XAI has the potential to revolutionise healthcare by providing trained 
algorithms that learn and guide professionals’ knowledge and decision-making. This can 
lead to preventative measures that mitigate the risk of eating disorders and facilitate 
long-term treatment success, all within an environment that promotes easy interaction, 
accessibility, and engagement.
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contribute much to classi�cation accuracy, leaving only the most informative ones. The 
highly ef�cient computing approach we developed makes the SVMRR-RFE practical 
for analysis of large datasets. Extensive tests on six real-world datasets demonstrated 
the power of SVMRR-RFE. It consistently outperformed other gene selection methods, 
including popular alternatives like various SVM-RFE variants. Importantly, SVMRR-RFE 
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COMPUTING AND ROBOTICS

At CHT, we are investigating the 
development and use of humanoid and 
companion robots, and other digital 
devices, such as voice activated assistants, 
to transform the provision of health and 
care, from assistive living and health 
monitoring to cognitive training and 
social engagement. Enabled by arti�cial 
intelligence and machine learning these 
technologies are able to interact with 
and respond to people, adapting to their 
behaviour, emotions and needs to better 
support their health and wellbeing. 

One of our key partnerships has been with 
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GAMING, VIRTUAL AND 
AUGMENTED REALITY

VR is increasingly used in healthcare as an 
educational tool. Hardware limitations of 
headsets have raised questions about the 
practicality of prolonged use by vulnerable 
or frail patients, though recent advances in 
mobile-based light-weight headsets have 
been shown to be feasible to deploy in 
challenging healthcare settings. There are 

now plausible studies demonstrating the 
potential value of VR in supporting a range 
of physical, mental, or psychosocial health 
outcomes, including pain management, 
cognition and depression. CHT has 
strong capabilities in the development 
and application of virtual, augmented 
and immersive reality technologies, from 
design and software development to 
implementation and clinician/patient/public 
experience of using such technologies. 

The Motor Control Laboratory

Virtual reality, combined with 3D 
motion analysis and advances 
in robotics, is being deployed in 
the Motor Control Laboratory, a 
cutting-edge hub which brings 
together neuroscience research 
in the Brain Research & Imaging 
Centre (BRIC). A strong focus of 
this research is on reducing the 
impact of long-term conditions 
associated with movement 
disorders. These include 
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These technologies will be inherently multimodal, representing viable and compelling 
experiences through novel combinations of visual (VR), sensing (haptics, motion capture, 
and auditory input), bio-sensing, computer graphics (virtualised geometry systems such 
as Nanite), 3D scanning (long-range high accuracy scanning) physical interfaces (handheld 
or footwear devices) in the ideation, co-design and prototyping of accessible and user-
focused visitor experiences. 3D scanning will be used to obtain initial geometric models to 
scope locomotion and navigational elements such as identifying obstacles, relevant areas 
or spaces.

2023 has seen ICONIC start running intergenerational co-design workshops focusing on 
the development of an XR experience based on Cotehele National Trust. These workshops 
have been hosted at community groups in Plymouth and at the Cotehele National Trust 
site. Design activities have included a focus on interaction with objects in VR, locomotion, 
and the delivery of a heritage interpretation of Cotehele’s Great Hall. Workshops will 
continue in 2024 and will continue to focus on the delivery of an interactive experience that 
delivers a narrative journey through Cotehele’s heritage.

BRIDGING – Breakthrough interview extended reality training 
towards reducing the autism employment gap

The project team for this 3-year project that commenced in June 2023 is a collaboration 
led by Dr Michael Loizou of various universities, companies, and charities including the 
University of Warwick, Wolfram Technologies, and the National Autistic Society.

In the UK, fewer than 3 in 10 autistic people work. In other countries, such as Sweden, 
this is 6 in 10. Autistic people have reported that job interviews and the �rst few days of 
work are dif�cult. Face-to-face job interviews in a new place can make them anxious. The 
workplace includes situations, sounds, and objects that can be upsetting. These things 
can make it dif�cult to do well at an interview and also make a job too stressful to keep.

We are co-creating, with autistic people, their carers, and healthcare professionals Virtual 
Reality scenarios that will help them practise having job interviews and experience the �rst 
days at a new job. This will help them to know what to expect, be less anxious and make it 
easier to secure and keep jobs.  Also, very importantly, the scenarios will put employers 
in the shoes of autistic people and will inform them of the importance of reasonable 
adjustments to the interview process and the work environment.

Extended Reality (XR) solutions for the wellbeing of community 
mental health teams: A feasibility study 

Members of the CHT have recently secured funding in partnership with ExR solutions from 
Innovate UK to develop solutions for workforce wellbeing.

Work related stress in healthcare has negative impacts on employee health and the 
quality of the care provided. The workforce are strained due to high workload, challenging 
conditions, and limited resources. The implications of staff burnout are magni�ed in 
mental health professionals as staff are at an increased risk of assault, deal with people 
that live complex lives, and have to navigate the preferences of the person with ensuring 
medical requirements are met. Indeed, it is known that mental health staff experience 
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The Implementation of  
Digital Health Technologies

The bene�ts of digital transformation for health and social care are well established. Yet, the NHS has been 
unable to take full advantage of this revolution. This is not due to a technology gap. It re�ects a range of cultural, 
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The Generating Older Active Lives Digitally (GOALD) project

The GOALD team brings together older and younger people in co-design sessions and 
gives them opportunities to explore and test a range of technologies, from wearables and 

https://www.plymouth.ac.uk/research/centre-for-health-technology/goald
https://www.plymouth.ac.uk/research/centre-for-health-technology/goald
https://www.plymouth.ac.uk/rails/active_storage/blobs/proxy/eyJfcmFpbHMiOnsibWVzc2FnZSI6IkJBaHBBd3R3RVE9PSIsImV4cCI6bnVsbCwicHVyIjoiYmxvYl9pZCJ9fQ==--74257fa2d8a7e89667d53759969af7560eb56493/Uni%20of%20Plymouth%20GOALD-%201%20Opening%20new%20horizons%20with%20the%20GOALD%20projectV5.pdf
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Co-designing solutions for dental pain in those living with Dementia
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EVALUATING DIGITAL HEALTH 
TECHNOLOGIES

Another factor behind the relatively slow 
adoption of digital health technologies 
(DHTs) in the UK is that few DHTs are 
perceived to be suf�ciently ‘evidence-
based’. There is some national guidance 
about ‘evidence’ requirements. For 
example, the evidence standards 
framework (ESF) for digital health 
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harm and increased emergency care use. Having contact with a psychiatrist is also known 
to have a substantial reduction in premature death in this group. During COVID-19, this 
patient population continued to receive routine care from specialist doctors, but it was 
often over the phone or a video call rather than in person. Care continues to be provided 
using these various approaches and virtual consultations have the potential to increase 
patient personalisation and ease the overloaded NHS. Nonetheless, we do not know which 
ways of providing care work best for which patients, and when. It is important to examine 
this for different groups of patients, particularly those who are most vulnerable and at risk 
of reduced inclusion through hybrid approaches. We want to know more about healthcare 
professionals, patient, and carer preference for different types of appointments; explore 
the bene�ts or disadvantages for different groups; and examine views and issues about 
patient safety related to consultation type.

SUPPORTING CO-DESIGN AND EVALUATION  
THROUGH DIGITAL LIVING LABS

The aim of the digital living lab is to create 
the conditions for industry, academia, the 
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The National Rehabilitation Centre

To address the growing demand for the provision of highly specialised rehabilitation 
services, the UK Government has invested in the construction of the �rst ever purpose-
built facility – the National Rehabilitation Centre (NRC). Clinical rehabilitation at the NRC 
will be provided by Nottingham University Hospitals (NUH) NHS Trust from early 2025. 
The NRC is a cohort 2 scheme under in the New Hospital Programme that aims to create 
a digitally enabled smart hospital to support a transformed clinical model that meets the 
evolving needs of patients and staff.

Designing an evidence-based digital ecosystem for a �rst-of-its-kind facility is challenging. 
Due to a historic lack of opportunities for developers and end-users to co-develop 
solutions that meet nuanced needs, and the limited number of acute care settings that are 
open to facilitating the deployment, iteration, and evaluation of technologies in the real-
world, there is no comprehensive technology blueprint guiding the NRC digital strategy.

To address this challenge, CHT Research Fellow, Samantha Prime has been working with 
the NUH Digital Strategy Lead, Jamie Clegg to transform Linden Lodge (the current NUH 
neuro-rehabilitation facility), into a technology living lab. The goal is to facilitate the co-
development of an evidence-based digital ecosystem for the NRC with staff and patients. 

The Living Lab is underpinned by the triple helix model of innovation, bringing together 
government, industry, and academia to accelerate digital transformation of the NHS 
through a series of technology trials. The Linden Lodge Trials include the comprehensive 
exploration of technologies and concepts such as real time location tracking systems, 
AI CCTV, environmental monitoring, and patient control units, IoT, silent hospital alarm 
diversion, way�nding, and digital twins. The aims are to evidence the bene�ts and 
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In contexts (generally outside the UK) that 
allow the real-time transfer of physiological 
data from wearables to electronic patient 
records, there is evidence of bene�t to 
elderly care generally, as well as supporting 
the early diagnosis of deterioration in, for 
instance, cardiovascular, neurological and 
pulmonary diseases and the identi�cation 
(for example through AI) of triggers for 
rapid intervention. Smart devices and 
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TECHNOLOGY-INFORMED PRACTICE

CHT isn’t just about ‘academic’ analyses 
of the barriers and enablers to digital 
transformation in health and social care. 
For example, funded by the NIHR Research 
Programme for Social Care (RPSC) 
we are using digital technologies that 
include Virtual and Augmented Reality to 
increase the effectiveness of social care 
services, provide value for money and 
bene�t people who need or use social 
care services and their carers. We are also 
actively involved in testing and evaluating 
the application of DHTs in the NHS.

 
Led by Professor Jennifer Freeman, staff 
from the Rehabilitation research group and 
CHT have developed a toolkit for social 
care practitioners, patients and carers 
to support the delivery of rehabilitation 
services via remote methods such as 
video-calls and telephone. The Telerehab 
toolkit, which is funded by NIHR and UKRI, 
responded to both the decline face-to-face 
input during the COVID-19 period and the 
need to support those recovering from the 
disease. 

See the text boxes for a selection of more 
of our work. 

The role of mHealth patient generated health data on pathway 
transformation

The presence of mhealth, or mobile healal6.9  (h)-1274 (e)-913 Tc -0.003 Tw 0  (f m)-2f me 
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Going further a�eld, CHT is increasingly building its international connections – in 
Australia to link our digital living lab with the well-established network of living labs in the 
sub-continent; in the US, where we have strong research links on digital social care; and 
in the Middle East and Sub-Saharan Africa where we are building connections around the 
use of ML/AI. Here are some examples of our work in the international setting.
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THE WIDER DIGITAL ECOSYSTEM

There is general optimism that the digital 
future will be one of improved health 
outcomes, increased ef�ciency, a more 
sustainable system and ultimately reduced 
health-care expenditure. Evidence for 
these system improvements is currently 
lacking and perhaps re�ects a failure to 
evaluate the system into which DHTs are 
introduced (as opposed to the technologies 
themselves) as well as an understanding of 
the way in which key infrastructural factors 

(such as interoperability or key agreements 
about application programming interfaces) 
affect the art of the possible. 

One of the key foci for CHT is to work 
with system partners to understand the 
infrastructural, informational governance 
and ‘hearts and minds’ requirements 
that need to be overcome to unlock the 
potential of both big data and digital health 
technologies.

Technology-enabled prevention, diagnosis and management  
of frailty in people’s homes
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aggressions impact psychological, emotional, physical, and social well-being.
The research will be used to better understand what is happening to LGBTQ+ youth online, 
and to help develop support for those struggling with the hostility they experience.

This project is part of an international collaboration between the University of Plymouth, 
The Ohio State University (PI: Dr Lauren McInroy), and the University of Toronto. For more 
information, please contact Dr Oliver Beer.

DIGITAL HEALTH EDUCATION

The CHT team and the School of 
Engineering, Computing and Mathematics 
has developed a new postgraduate 
programme –  MSc Health Data Science and 
Statistics.  There were 16 master students 
enrolling in this programme in 2023. CHT 

https://www.plymouth.ac.uk/courses/postgraduate/msc-health-data-science-and-statistics
https://www.plymouth.ac.uk/courses/postgraduate/msc-health-data-science-and-statistics
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Grants  
awarded 
(2020-2023)

Aarts, G, S Zhou, SM,  S Fairhurst, S.,  B 
Lucini, B,  MN Bremer, MN,  R Zwiggelaar, R,  
JC Roberts, RC, B Paizs, B,   HU Flaecher, HU,  
Q Shen, Q.,  R Whitaker, R.. UKRI Centre for 
Doctoral Training in Arti�cial Intelligence, 
Machine Learning and Advanced 
Computing. £5,701,219; EPSRC (Ref: EP/
S023992/1); April 2019- ~ September 2027.

Asthana, S., A. Gibson, S. Agarwal, Y. Wei, 
C. Brayne. Understanding the research 
and policy needs of English coastal 
communities: a new coastal classi�cation. 
ESRC, £970,774, October 2023 - September 
2026.

Asthana, S., J. Downey. The Peninsula 
Health Intelligence Network. Cisco, 
$498,576. April 2024 - March 2026.
Cooper, L., Bradwell, HL., Page, T., Edwards, 
K., Jones, R. Engaging students and 
staff with business and AI voice based 
technology for care of the elderly. Higher 
Education Innovation Fund, £6000, 2022.

Davies, M, Zhou, SM, Mark Davies, Shang-
Ming Zhou, Erik Waskiewicz, E, Morgan, S.  
Sian Morgan. Using machine learning to 
predict subclone evolution and response 
during chemotherapy. £249,074; Health & 
Care Research Wales (Ref.: HRG-20-1760) ; 
1st October 2021- ~ 30th September 2023

Dawes, H.,  S. S. Ahmed-Kristensen, K. 
Umesh, R. Byng, T. Krasimira, S. Asthana, K. 
Liabo, S. Logan, N Mustafee, G.J. Melendez-
Torres, C. Hulme, J. Han, M. Thompson, S. 
Zhou. SPHERE: Systems and People-Centric 
Innovation in Healthcare Redesign. NIHR, 
£204,927.12, July 2023 - Dec 2024.

Daybell, J., Jones, R., Aoki, D., Maudlin, D., 
Butler, A., Edwards, K., Bradwell, H. and 
Nicholls, J. Place and (Co-) Presence: 
Heritage, Oral History, Health and 
Digital Technologies. PIHR Arts/Health 
Collaboration Fund, £4000, 2021.

Downey, J., Loizou, M., Shankar, R., Culley, 
N., Abbas, J., Gibson, B. Enhancing 
the delivery of mental health care by 
supporting the wellbeing of the community 
mental health workforce through Extended 
Reality (XR) applications, Innovate UK, 
£93,500, April 2024 – September 2024

Harrell, R., S. Asthana (University PI), G. 
Wallace, R. Byng, C. Quinn, J. Elston, T. 
Lee, C. McCardle, M. Austin, S. Agarwal. 
Plymouth Health Determinants Research 
Collaboration. NIHR, £4.75m, 2022 – 2027.

Hennessy, C. Jones, R. Whittaker, A. Haynes, 
R., Asthana, S/ et al. Connectivity and Digital 
Design for Health and Well-being Across 
Generations, Places and Spaces. ESRC. 
£1,592,835.35; March 2021 - February 2024.

Jones, R., S. Gaudl, C. Li, A.Veliz Reyes, A. 
Aly, S. Zhou, A. Chatterjee, S. Asthana, D. 
Maudlin, K. Howell, E.Ifeachor, K. Willis, 
H. Bradwell, R. Baines. Intergenerational 
co-creation of novel technologies to 
reconnect digitally excluded people with 
community & cultural landscapes in coastal 
economies (ICONIC). EPSRC:Research 
Grant EP/W024357, £998, 441; 2022 – 2025.

Latour, J., Zhou, SM, Menzie, J., Lim, 
E., Nihman, R. Early recognition and 
Assessment of Severely Ill babiEs by 
paRents – EASIER study. £81,345; The Lullaby 
Trust; 1st March 2022 ~ 31st January 2024.
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Loizou, M., BRIDGING – Breakthrough 
Interview extenDed Reality Training 
towards Reducing the Employment Gap 
for Autistic people. NIHR RfSc. £339,149. 
June 2023 – May 2026 Harrell, R., S. Asthana 
(University PI), G. Wallace, R. Byng, C. 
Quinn, J. Elston, T. Lee, C. McCardle, 
M. Austin, S. Agarwal. Plymouth Health 
Determinants Research Collaboration. 
NIHR, £4.75m, 2022 – 2027.

Hennessy, C. Jones, R. Whittaker, A. 
Haynes, R., Asthana, S/ et al. Connectivity 
and Digital Design for Health and Well-
being Across Generations, Places and 
Spaces. ESRC. £1,592,835.35; March 2021 - 
February 2024.
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Local organisations

As part of our civic mission, PIHR is committing to working with local organisations, 
including through contributions to governance. These include: 

	x Connected Plymouth (Willis)
	x Cornwall Museum Partnership (Willis)
	x Fab City (Willis)
	x Plymouth Cavell Centre Board (Asthana, Jones)
	x South West Infrastructure Partnership (Willis)
	x �University Plymouth Hospitals Trust – Charity operational group (Mullin)
	x �University Plymouth Hospitals Trust - Operational Group  

for Research (Carroll).

Editorial Board membership

	x American Journal of Health Research (Zhou) 
	x BMC Geriatrics (Bradwell)
	x Cochrane Evidence and Methods Journal (Nasser)
	x Comprehensive Child and Adolescent Nursing Journal (Neill)
	x Connection Science (Gaudi)
	x Contemporary Music Review (Miranda)
	x Diagnostics (Zhou) 
	x Evidence based Dentistry Journal (Nasser)
	x Frontiers in Arti�cial Intelligence (Zhou) 
	x Frontiers in Health Services Research (Asthana)
	x Frontiers in Neurology (Zhou)
	x Human Factors (Edworthy)
	x IEEE Transactions on Cognitive and Developmental Systems (Aly)
	x International Journal of Social Research Methodology (Downey)
	x International Journal of Unconventional Computing (Miranda)
	x Journal of Child Health Care (Neill)
	x Journal of Intelligent & Fuzzy Systems (Zhou)
	x Journal of Parkinson’s Disease (Carroll)
	x Journal of Personalized Medicine (Zhou) 
	x Journal of Sonic Studies (Miranda)
	x Neuroscience Informatics (Khan)
	x Organised Sound (Miranda)
	x Scienti�c Reports (Zhou)
	x Scienti�c World Journal (Miranda)
	x �Society for the Study of Arti�cial Intelligence and Simulation of Behaviour Magazine 

(Gaudi)

Keynote and invited addresses

Asthana, S. (2023). Addressing the implementation gap in digital health and social care: the 
role of the innovation funnel. Paper presented to the Cisco Public Sector Industry Solution 
Summit & EXPO 2023, 5th July 2023. 

Asthana, S. (2023). Primary and Community Integration: a Coastal perspective. Oral 
Evidence presented to the House of Lords Enquiry on Primary and Community Care 
Integration. 27th March, 2023.
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Asthana, S. (2023). Addressing barriers to translating policy into practice: The coastal 
dimension. Paper presented to the Westminster Health Forum policy conference: Next 
steps for tackling health inequalities, Tuesday, 17th January 2023

Asthana, S. (2022). Shifting the balance to integrated care: the role of digital innovation. 
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Publications  
(2020-2023) 

BIG DATA/HEALTH STATISTICS

Al-kaabawi Z, Wei Y & Moyeed R (2020). Bayesian 
hierarchical models for linear networks’ Journal of 
Applied Statistics 1-28

Ansell L, Dalla Valle L. (2023). A new data integration 
framework for Covid-19 social media information. Sci 
Rep. 13(1):6170.

Costello RE, Tazare J, Piehlmaier D, Herrett E, Parker 

https://www.significancemagazine.com/science/
https://www.significancemagazine.com/science/
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Classi�cation of National Health Service Feedback. 
Mathematics 10, (6)

Huo L, Bai L, Zhou SM (2022). Automatically Generating 
Natural Language Descriptions of Images by A 
Deep Hierarchical Framework. IEEE Transactions on 
Cybernetics, 52(8),7441-7452

Khan A, Milne-Ives M, Meinert E, Iyawa GE, Jones RB 
& Josephraj AN (2022). A Scoping Review of Digital 
Twins in the Context of the Covid-19 Pandemic. 
Biomedical Engineering and Computational Biology 
13:11795972221102115.

Kim DH, Wit H, Thurston M, Long M, Maskell GF, 
Strugnell MJ, Shetty D, Smith IM, Hollings NP (2021). 
An arti�cial intelligence deep learning model for 
identi�cation of small bowel obstruction on plain 
abdominal radiographs. Br J Radiol. 1;94(1122):20201407.

Longo E, Burnett B, Bauermeister S, Zhou SM (2023). 
Identifying dynamic patterns of polypharmacy for 
patients with dementia from primary care electronic 
health records: A machine learning driven longitudinal 
study. Ageing and Disease, April, 14(2): 548~559.

Longo E, Burnett B, Bauermeister, Zhou SM.29) 14(2).

Longo, E. B. Burnett, S. Bauermeister, S.-M. Zhou (2023). 
Identifying dynamic patterns of polypharmacy for 
patients with dementia from primary care electronic 
health records: A machine learning driven longitudinal 
study. Ageing and Disease, 14(2)

Lotaibi, F.G., Clarke, N. and Furnell, S.M. (2021). A 
novel approach for improving information security 
management and awareness for home environments. 
Information and Computer Security, Vol. 29( No. 1)), pp. 
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