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Introduction
	Nowadays technology is used widely in the healthcare sector. It is used in the hospitals, GP practices, care homes and rehabilitation centres.  As it is stated in the HR Government report, “better use of data and technology has the power to improve health, transforming the quality and reducing the cost of health and care services”(p. 3).  Technology can help people live healthier lives and thus it can  reduce the use of health-care services. Technology  can also help healthcare and administrative staff do their jobs efficiently and effectively and it can help NHS meet the quality. Digital technology (DT) and information-communication technology (ICT) systems are used for “providing better, safer, sustainable care for all” (HR Government, 2014).
This paper is based on small-scale research about the effects of  digital technology and information-communication technology systems on healthcare delivery and disease prevention in NHS settings. 
The report consists of five main sections. In the first section, the rationale of the study, objectives and the research questions will be introduced. In section 2, medical technology and health information technology uses and benefits will be explored. In the next section, the methodology of the study will be described.  In the fourth section, the research findings will be presented and discussed. In section 5, ideas for better technology and ICT systems will be recommended. 
Rationale
The purpose of conducting this research was to explore the impact of using digital technology and ICT for care delivery and illness prevention in NHS contexts and the challenges that were experienced when using these ICT systems.
Objectives
The objectives of the study are listed below:
· To do some desk research and investigate the use of digital technology and ICT systems in health care
· To collect data from previous research
· To analyse existing data using excel software and understand how technology and information systems influence the healthcare in NHS hospitals
· To discuss research findings and make conclusions
· To present some recommendations for better technology and ICT systems
Research questions
	The research questions of this study are:
· What is the impact of using digital technology and ICT systems for care delivery and disease prevention in NHS services?
· What are the challenges that are associated with DT and ICT systems?
Literature Review
There are many benefits of using technology in healthcare. It can improve health outcomes for patients, save time and help healthcare professionals access better information for making better decisions about care (NHS Institute for Innovation and Improvement, 2017). Healthcare technology might include medical technology and healthcare information technology. While medical technology is used to protect people from illnesses and  diagnose and treat diseases (De Miranda, Doggett, and Evans, 2005), healthcare information technology is used to collect, store, process and communicate information about patient care (Medical Dictionary, 2009). 
Medical Technology 
Medical technology includes electronic scanning devices, lab technology, minimally-invasive surgery devices, physiologic single-patient monitoring systems and medical biotechnology.
Physiologic single-patient monitoring systems (e-Obs systems) are used in the NHS settings  for reducing the risk of complications or making decisions on medical management.  They use wireless sensor networks, which helps healthcare staff to distantly monitor patients’ physiological indicators such as ECG, respiratory rate, blood pressure, body temperature, venous oxygenation, pulse (Aminan and Naji, 2013).
Health Information Technology 
Health information technology  involves administrative and clinical applications (Fett, 2000). Administrative applications include electronic patient record (EPR), electronic health record (EHR), electronic mail, scheduling software, and e-prescribing. On the other hand, clinical applications include telehealth and telemedicine, medical imaging and signal processing, and mobile health. 
EPR app is used for storing patient’s personal, financial and medical information in one NHS setting whereas the EHP is used to store a patient’s dataset, from birth to death, including all healthcare procedures in different medical settings (Beaumont, 2001). EPR and HER apps help healthcare staff access patients’ records easily and retrieve medical information quickly. These administrative applications are convenient and easy to use as well as inexpensive and time-saving. 
Mobile health technology might include applications for healthcare professionals and for patients. While medical staff use health applications and personal digital assistances for diagnosing and treating diseases,  patients with chronic illnesses use applications to monitor their condition (e.g. hypertension, diabetes and coronary failure) (Bhavani, Narula, and Sengupta, 2016; NHS Institute for Innovation and Improvement, 2017). 
On the other hand, telemedicine is used for specialized healthcare consultation for patients from remote locations.  Furthermore, medical staff can share expertise with their distant colleagues via telecommunication systems and they can cooperate to provide better patient care (Burney, Mahmood & Abbas, 2010).
Research Methodology
Secondary research was conducted to find answers to the research questions. Existing data which were compiled from different research papers was used. Statistical data were analysed using excel software. Tables and charts were created to present the data comprehensively. 
Findings and Discussion
Impact of using DT and ICT systems for care delivery in NHS hospitals
Data revealed that there was a significant increase in expenditure on digital transformation and live services (Figure 1). The Department of Health & Social Care and its arm’s-length bodies’ spent £616 millions in 2016 and £1 billion and 117 millions in 2019.  The money was provided for Personalised Health and Care 2020. The role and responsibilities of the NHS trusts and NHS trust foundations for digital transformation was to deliver care to patients, collect patient data and share data with other organisations including GPs and other trusts. 


Figure 1: Central expenditure on digital transformation and live services in the NHS in England, 2016 to 2019 (NAO, 2020)
Findings also showed that NHS trusts and NHS trust foundations increased the expenditure on IT increased from 391 millions in 2016 to 522 in 2019 (Figure 2).

Figure 2: English NHS trusts’ and NHS foundation trusts’ (trusts) capital expenditure on IT, 2016 to 2019 (NAO, 2020)
	The above statistics show that a great deal of investment was made in medical and health information technologies in the years 2018 and 2019. This resulted in better clinical care for patients and improved treatment procedures (NHS Institute for Innovation and Improvement, 2017).
Researhch findings revealed that the use of physiologic single-patient monitoring systems (e-Obs systems) helped nurses reduce the time for monitoring patient physiological parameters (Figure 3). The time that nurses spent for taking patients vital signs on traditional paper charts was 215 seconds and 150 seconds when using the eObs systems. It is obvious that e-Obs systems were effective medical tools and positively affected the productivity of nurses in NHS hospitals. Wong et al. (2017) claimed that physiologic single-patient monitoring systems might reduce nursing workload as well as increase documentation quality.

Figure 3:Recording observations in NHS hospitals (Wong et al., 2017)
Research findings showed that 645 App Ambassadors, who worked in NHS hospitals, had the role to encourage their co-workers to use the NHS app (Figure 4). The ambassadors also encouraged healthcare professionals to motivate patients to use the NHS app for managing prescriptions, asking questions about their health or medication, following general information and for checking test results.

Figure 4: NHS App Ambassadors (NHS Digital, 2020)
It was also found that  the number of patients who used the NHS app doubled in a three-month period, between September and December in 2019 (Figure 5). It seems that more and more patients started using ICT systems as they were encouraged by their doctors or nurses. Patients used the NHS app to access health care information or manage diverse healthcare procedures. NHS app was useful for many patients and thus this was likely to reduce the cost of medical treatment.

Figure 5: NHS App users in 3-month period in 2019 (NHS Digital, 2020)
During the COVID-19 period, English people used the COVID-19 mobile apps. From 32 mobile health apps within the UK, the apps from health-care organisations, such as the NHS and WHO achieved the highest scores (Figure 6). It was found that the most popular mHealth apps were NHS24:COVID-19 and COVID Symptom Study. The NHS24: COVID-19 app scored 33 out of a possible 38 and the COVID Symptom Study app scored 32 out of a possible 38.  

Figure 6: The most popular COVID-19 Apps in 2020 (Chidambaram et al., 2020)
	Data also revealed that the NHS COVID-19 contact tracing app was more widely used by British people than NHS24: COVID-19 app (Figure 7). The statistics showed that 80% of the British  population used the contact tracing  app and only  3% of the population used the NHS24: COVID-19 app. 


Figure 7: NHS COVID-19 App users in 2020 (Chidambaram et al., 2020)
Chidambaram et al. (2020) also collected data about the usability, functionality, security, design, content and ethical issues of the COVID-19 apps (table 2). Apps were assessed using the Systems Wide Analysis of mobile health-related technologies (SWAT) tool with the NHS Digital Assessment Questionnaire two independent assessors. Score between 0 and 1 was given for each category: usability, functionality, security and privacy, design, information and content, and ethical values.
Table 1: Critical appraisal of COVID-19 mobile apps (SWAT scores 0-1) (Chidambaram et al., 2020)
	Usability
	Ease of use
	1

	
	Operability
	1

	
	Error prevention
	1

	Functionality
	Performance
	1

	
	Health warnings
	1

	
	Record
	0

	
	Communication
	0

	Security and Privacy
	Security
	1

	
	Privacy
	1

	Design 
	Suitability of design
	1

	
	Appearance
	1

	Information and content
	Credibility
	1

	
	Accuracy
	1

	
	Quality of information
	1

	Ethical issues
	Non-maleficence
	1

	
	Justice
	0



Research results showed that these COVID-19 mobile applications were high quality m-Health apps which were easy to use and operate with good performance and suitable design. The findings also showed that they were secure and provided credible and accurate information. 
The NHS COVID-19 had a positive impact on the users and the NHS hospitals (NHS Test and Trace, 2020). Using the NHS COVID-19 apps helped NHS collect, store, and share anonymised data about the spread of the virus in different locations in the UK. As a result, local authorities could react quickly to prevent the spread of coronavirus. This could save lives. The app not only protected the users but also it helped reduce overcrowding and improved the patient flow in NHS hospitals. The users’ anonymity was protected and nobody, including the government, knew who or where a particular user is. 
Challenges that are associated with DT and ICT systems
Some challenges were experienced when delivering digital transformation in NHS (NAO, 2020). The process was difficult as front-line staff had to put a lot of effort during the transformation process. Adapting to the new digital technology and ICT systems was not easy for the health care professionals. They needed time to adjust to the new process  and they needed to be trained for using the medical and information technologies. Staff adaptation and training might slow the implementation of these new technologies (Castle-Clarke, 2018). Another challenge was that although some NHS organisations which had  enough information technologies, they were not able to reduce the costs and improve services, so they could not reach full digital transformation (NAO, 2020).
Some practical challenges could be observed when using COVID-19 contact tracing apps. Users might enter false data which might lead to inaccurate results. Another challenge is “the practicality of location tracking to map epidemiology” (Chidambaram et al., 2020, p. e389). 
Other challenges were associated with advanced medical appliances that were used to detect diseases (Castle-Clarke, 2018). National legislation, political context and  NHS infrastructure might hinder the use of this technology or slow down the process of change. As Castle-Clarke (2018) argues “technology, then, may only be the secondary driver of significant change in the long term” (p. 17).
Ethical Issues
It has been argued that using mobile applications for health care and public policy raises ethical concerns about data protection, so detailed assessment is required to reassure the public of their safety and privacy (Chidambaram, S. et al., 2020). Maintaining patient confidentiality is another ethical concern related to telemedicine and mobile apps.
Recommendation for better technology
Artificial Intelligence (AI) is advanced technology that might be used as a diagnostic aid, for online triage and healthcare staff timetables (Castle-Clarke, 2018). Using algorithms, AI can detect tumours by interpretation of computed tomography (CT) and magnetic resonance imaging (MRI) scans. Additionally, online triage can be used in Accident and Emergency departments (A&E). Patients can log their symptoms and  algorithms might allocate them to different triage categories.  Moreover, AI might be able to arrange  staff’s schedules quickly and more efficiently as well as provide automating basic administrative tasks. All these AI uses may lead to improved patient care and productivity gains.  
Conclusion
From the compiled data, it can be concluded that medical and health information technologies have positive impact on the quality of patient care delivery in NHS contexts. Increased investment in digital transformation and information technology led to better practices such as correct diagnosis and better treatment for disease as well as  promoted better patient care. The development of health information technologies, especially the COVID-19 mobile apps improved the quality of life.

Word count: 1979























Bibliography
Aminian, M. and Naji, H. R., (2013) 'A Hospital Healthcare Monitoring System Using Wireless Sensor Networks',  Journal of Health and Medical Informatics, 4 (2), pp. 1-6.
Beaumont, R., (2001) Managing your clinical information: the electronic patient/healthcare recors [online].
Available at: http://www.floppybunny.org/robin/web/virtualclassroom/chap5/s8/epr1.pdf
(Accessed 12 August 2021).
Bhavnani, S., Narula, J. and Sengupta, P. (2016) ‘Mobile technology and the digitization of healthcare’ European Heart Journal, 37 (18), pp. 1428-1438. DOI:10.1093/eurheartj/ehv770.
Castle-Clarke, S. (2018) What will new technology mean for the NHS and its patients? The Health Foundation, the Institute for Fiscal Studies: UK
Chidambaram, S. et al. (2020) Observational study of UK mobile health apps for COVID-19, The Lancet Digital Health, 2(8), e388-390, doi: https://doi.org/10.1016/S2589-7500(20)30144-8
De Miranda, M.A., Doggett, M.; and Evans, J.T. (2005) Medical technology: contexts and content in science and technology [online] Available at: https://digitalcommons.wku.edu/cgi/viewcontent.cgi?article=1004&context=arch_mfg_fac_pub  (Accessed 10 August 2021).
Fett, M. (2000). Technology, health and health care. Canberra: Commonwealth of Australia.
HM Government (2014) Personalised health and care [online]. Available at: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/384650/NIB_Report.pdf (Accessed 15 August 2021)
Medical Dictionary (2009) Health information technology [online]. 
Available at: https://medical-dictionary.thefreedictionary.com/health+information+technology  (Accessed 11 August 2021).
NHS Digital (2020) Number of NHS App users more than double in 3 months as ‘App Ambassadors’ set to work [online]. Available at: https://digital.nhs.uk/news-and-events/latest-news/number-of-nhs-app-users-more-than-double-in-3-months-as-app-ambassadors-set-to-work (Accessed 17 August 2021)
NHS Institute for Innovation and Improvement (2017) Technology to improve service [online]. Available at: https://www.england.nhs.uk/improvement-hub/publication/improvement-leaders-guide-improvement-knowledge-and-skills-general-improvement-skills/ (Accessed 16 August 2021)
[bookmark: _Toc7643485][bookmark: _Toc7723478]NHS Test and Trace (2020) Introducing the NHS COVID-19 app [online]. Available at: https://covid19.nhs.uk/pdf/introducing-the-app.pdf (Accessed 13 August 2021)
Wong, D., Bonnici, T., Knight, J., Gerry, S., Turton, J., & Watkinson, P. (2017) A ward-based time study of paper and electronic documentation for recording vital sign observations. Journal of the American Medical Informatics Association : JAMIA, 24(4), 717–721. https://doi.org/10.1093/jamia/ocw186



Expenditure in Digital Transformation

expenditure £ m	
2016	2017	2018	2019	616	832	988	1117	year


£ millions



NHS Trusts expenditure on IT

£ millions	
2016	2017	2018	2019	391	359	445	522	year


£ millions



Recording observations

time	
traditional paper charts	electronic Obs systems	215	150	Observation types


Time in seconds



NHS App Ambassadors


doctors/GPs	nurses	midwives	pharmacists	paramedics	physiotherapists	occupational therapists	39	113	20	28	20	9	29	

NHS App Users in 2019


Sept	Dec	91000	200000	Months in 2019


Number of users 



COVID-19 m-Health Apps


NHS24: COVID-19 app	COVID Symptom Study	33	32	Mobile  Apps


Number of respondents



COVID-19 Apps


NHS24: COVID-19 app	NHS contact tracing app	0.03	0.8	Mobile Apps


Percentage



	
	

	Alil Lyuman_1815745	0



	
	

	Alil Lyuman_1815745	1



image2.png




image1.png




