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[bookmark: _GoBack]Introduction
Information technologies (ITs) in healthcare have gone through major developments over the last years, and the future of health is likely to become increasingly digital. Noticeable progress has been made throughout the diagnostic, administrative and care support areas of healthcare. The obvious advantage of technology is automatization of processes that previously had to be performed by healthcare providers, so that they can concentrate on other tasks, with the concomitant potential of reducing some costs. In this context, COVID-19 pandemic is having a deep impact on emerging technologies and is fuelling further developments. To properly use IT, healthcare staff need to be digitally literate; Health Education England (HEE) defines digital literacy as ‘the capabilities that fit someone for living, learning, working, participating and thriving in a digital society’. Being digitally literate means building up competences and attitudes throughout a wide variety of areas, among which are communication, collaboration and participation; digital identity, well-being, safety; teaching, e-learning and self-development; technical proficiency (Pearce 2018). In this report the use of contemporary technology in healthcare will be discussed first, followed by the impact on technologies caused by COVID-19, and finally digital literacy will be explored in its domains.
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4.1 Diagnostic
Many technologies are involved in the diagnostic processes. The Electronic Health Record (EHR), as the electronic form of an inpatient’s paper chart, includes medications, treatment plans, radiology images, laboratory results and gathers information that can influence the diagnostic process; Burde (Burde,2011) states it ‘has laid the groundwork for a positive revolution in the delivery of healthcare’. Computerized Provider Order Entry (CPOE) is the process of providers digitally entrying requests (prescriptions, laboratory and radiology orders); they are often integrated with Clinical Decision Support (CDS) systems that include alerts and guidelines. Kostopolou and team (Kostopoulou et al., 2015) suggest they can improve the accuracy of diagnoses. Teleradiology is a system where radiology images are reported by radiologists that are not physically in the hospital and is facing considerable development (Krupinski,2014). Telepathology involves a microscope placed in a remote site that a pathologist can access from anywhere and is used for histopathological diagnoses and second opinions (Kayser et al. 2000). Mobile health (mHealth) is a term that applies to the utilization of smartphones in order to supply health and medical services that are available and accessible from any location and in every moment (Gonçalves-Bradley et al. 2020). Some mHealth applications are designed for clinicians (drug references, medical calculators, guidelines, literature portals), while others are meant for patients to ease data collection or to keep track of medical conditions. According to Boulos et al. (2014), they effectively support clinical decision-making. Smartphones can be attached to wearable sensors: an adaptor with electrocardiogram electrodes can transmit data to analyze heart rhythm (Lau et al., 2013), and diabetic patients may synchronize a glucometer to track blood glucose (Cafazzo et al., 2012). 

4.4.2 Administrative
Administrative applications of IT support decision-making with accurate information. Computerised admission data, or admission/discharge/transfer (ADT) systems, manage appointments, control of hospital beds, surgical procedures planning, patient admissions, discharges and transfers (Farrahi et al. 2017). Financial systems track economic data for the organizations to receive appropriate reimbursement; human resources (HR) systems track employee attendance, performance evaluations and payroll information; appropriate HR management is critical to achieve better outcomes (Kabene et al. 2006). Risk management systems perform analyses to identify root causes of adverse events; a research by Sendlhofer et al. (2015) shows that they enhance patient safety culture, however there is still needed to work to decrease potential hazards.

4.4.3 Care support
ITs are used in care support in several ways. Remote Patient Monitoring (RPM or telemonitoring) seems a promising approach as populations are aging and percentage of long-lasting diseases (such as hypertension, diabetes, cardiac failure, chronic lung disorders) is rising (Parè et al. 2010). Many devices have been created to preserve the safety of old and other vulnerable people in their houses, leading to the concept of ‘smart home’, that encompasses sensors (environmental and wearable) and ITs for continuous and remote monitoring (Majmuder at al. 2017). For instance, according to Ahmad and team (Ahmad et al. 2020), drug dispensers are a valid approach to manage a medication regimen; wearable fall protection bands can detect falls, unfold airbags and warn carers; Jeong and team (Jeong et al 2019) concluded that hip protection airbags prevent hip fracture by effectively attenuating impact forceac during falls. In addition, intelligent fire control and smart appliances (refrigerators, faucets, doors) whose usage can be monitored, and wearable GPS tracking devices for people at risk of wandering (Cheng et al. 2019), are being developed.

The use of technology during COVID-19
COVID-19 pandemic is having a deep impact on ITs. As stated by Ye (2020), technologies such as telemedicine and mHealth can support COVID-19 prevention and control, in a context where results were needed at a previously unknown scale and in a restricted time. When COVID-19 started spreading in China, diagnostic tests were quickly developed to detect the virus in order to correctly diagnose patients, and contact-tracing apps were created, often using Bluetooth technology (Kleinman and Merkel 2020). When COVID-19 spread throughout the world, to prevent a further diffusion of the virus, non-urgent visits were halted, causing rising demand for digital services, therefore apps and remote patient monitoring devices were developed, with a significant reduction in contact between patients and healthcare workers. This proved valid for the monitoring of several medical conditions and also for the home monitoring of COVID-19 patients (Annis et al. 2020). Many efforts have also been undertaken to develop a vaccine against SARS-CoV-2 and now different products are available, some leveraging a new technology based on synthetical mRNA: the evidence suggests they will have a large role in the future beyond the current pandemic (Jackson et al. 2020). Nevertheless, according to Calvo et al. (2020), there is concern that some measures may remain in place beyond the emergency, leading to information collection with no emergency-related purpose: therefore, all systems will need to comply with appropriate legal, ethical and clinical governance. 


Use of digital communication, collaboration and participation
The use of digital communication, collaboration and participation is closely linked to this last point. In the healthcare setting, according to the HEE and the Royal College of Nursing (2017), it refers to the way in which healthcare staff interact, work and connect through digital means with other people, for instance communicating using different tools (such as email, social networks, file sharing, presentations and clips); adhere to the respect of diversity in the communication; using a variety of communication styles for the possible distinct goals (to convince, instruct and underpin); taking part in online meetings or discussions.


Digital identity, well-being and safety
All this recalls aspect connected with digital identity, well-being and safety. Joint information systems committee (JISC 2015) defines digital wellbeing as 'the capacity to look after personal health, safety, relationships and work-life balance in digital settings.’ Digital media are effective to connect and share data, although, given the potential reach of the network that could be built, everyone should consider what their online contents will say about them, therefore it is mandatory to consider online safety and think about what information must be kept private. In addition to these safety issues, digital wellbeing is essential: as stated by the Royal College of Nursing (2021), everyone should know how to equilibrate digital with true-life connections and how to identify ‘bullying, including cyberbullying, and suggest strategies for dealing with it, e.g., screenshot, block, report’.

Teaching, e-learning and self-development
As stated by Zehry (Zehry et al. 2011), electronic learning (e-learning) is’ the use of information technology or the Internet for learning activities. According to Zehry, technology is fundamental for learning, and may become more broadly used given the increasing number of learners who have been raised with technology. E-learning enables people to learn at their own speed with no diversions and collateral expenses. The ability to manage the pace of studying through e-learning defines the self-development, which is the process of increasing working skills and experience. In order to boost self-development by e-learning, the NHS has developed a HEE programme called “e-Learning for Healthcare (e-LfH)” that offers several e-learning programmes, with 24/7 access to online materials, in cooperation with professional institutions (Department of Health, Royal Colleges and associations). The NHS deems it fundamental for its workforce to dedicate time for professional growth via the PDP (Personal Development Plan), that identifies areas for further development.


Technical proficiency
Given those changes, healthcare staff must reach an adequate level of technical proficiency and become digitally literate. Kuek and Hakkennes (2019) demonstrate that healthcare providers’ poor digital literacy adversely affects quality of care, therefore barriers towards implementation should be addressed to train staff with a low confidence level. Similarly, another study on mHealth by Binyamin and Zafar. Shows that its use is not yet widespread despite the perceived advantages; the findings of this study offer significant understanding about the indicators of mHealth endorsement for future investigators and professionals.


Conclusions
Given the major technology developments in all areas of healthcare (diagnostic, administrative and care support), it is fundamental that providers become digitally literate and are aware of safety and privacy issues; data show that not all staff are adequately confident with this. COVID-19 outbreak has set a milestone in IT development and many of the implemented changes are going to become the ‘new normal’.
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