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Writing review assignment 
The use of information and communication technology in healthcare to improve participation in everyday life
1.Background and purpose research: The increase in use of everyday information and communication technologies can lead to the need for health professionals to incorporate technology use competencies in practice. Information and communication technologies has the potential to improve participation in daily life among people with disability. The aim was to review and describe evidence of the use of information and communication technology, including mobile technology, for improving participation in everyday life. A secondary aim was to describe how study outcomes were related to participation.
the World Health Organization has urged member states, “to develop the infrastructure for information and communication technologies (ICT) for health as deemed appropriate to promote equitable, affordable, and universal access to their benefits, and to continue to work with information and telecommunication agencies and other partners in order to reduce costs and make eHealth successful” [1, p. 109]. The use of ICT can have great potential to support rehabilitation and it is consequently of interest to explore evidence as well as benefits and implications for clinical practice. There are many terms used to describe the use of ICT to support healthcare. These terms are often used interchangeably, which can contribute to misunderstanding or misconceptions. Terms include: eHealth, mHealth, telehealth, telerehabilitation and telemedicine. For instance, the World Health Organization (WHO) uses the term eHealth to describe the use of ICT to support population health and in healthcare areas [1]. Within rehabilitation sciences, telerehabilitation is emerging , defined by the delivery of rehabilitation services via ICT [2] to include a wide range of services such as: assessment, intervention, supervision, education, consultation and counseling [5,6]. To prevent confusion, ICT will be used in this study as a term to describe technologies used to support and deliver healthcare services.
2.The use of ICT, specifically smartphones and tablets is rapidly growing . It is estimated that the amount of smartphone subscriptions in Europe will reach 880 million by 2021 [8], and mobile app markets will expand even more, with currently over 160,000 mobile health apps available for download . The use of ICT in healthcare has shown great potential in improving the quality of life among senior citizens , by facilitating support in independent living for persons with conditions such as stroke and Alzheimer’s disease]. Moreover, ICT has demonstrated potential in improving communication between patients and healthcare providers . Although it is still unclear how telerehabilitation services can most appropriately be rendered, it has been suggested that ICT can add value to current stroke rehabilitation]. For instance, White et al.  described how, among persons with stroke, the use of a tablet was experienced as contributing to motivation, socialization, and was non-burdensome. This is also in line with earlier research showing that people after a stroke were using smartphones and tablets in their everyday life
There is still a knowledge gap between clinical practice and the use of ICT applications to improve rehabilitation and participation outcomes, which needs to be filled. Therefore, the aim of this article is to review and describe evidence of the use of ICT, including mobile technology, for improving participation in everyday life. A secondary aim was to describe how study outcomes were related to measuring participation.
3.Materials and methods: A scoping review methodology was used to identify studies through databases as MEDLINE, CINAHL, Cochrane Library. Thereafter, the studies were screened and assessed for inclusion.
A scoping review design was used to disseminate the field of enquiry and supported the process to identify the knowledge gaps within the existing evidence. This scoping review followed the five stages as described by the methodological framework of Arksey and O’Malley ; as a complement, the recommendations by Levac et al.  on the Arksey and O’Malley framework have been used.
Results: Eleven studies were included. The most commonly used technology were videoconferencing and the telephone. Ten of the 11 studies reported a change in participation in everyday life. Participation was mainly described as involvement in a life situation or related to activities of daily living.
Conclusion: Delivering an intervention to improve participation through information and communication technology can be a valid option in rehabilitation. There is a need to measure and describe the intervention and its outcomes in relation to a definition of participation in future studies.
To our knowledge this is the first scoping review conducted with a focus on ICT and participation. There is a knowledge gap regarding how ICT is used in rehabilitation, therefore this scoping review was performed in order to disseminate the evidence for improving participation in everyday life using ICT. However, in this study only studies written in English were included; this might have limited the results, since the ICT interventions could be given in other languages and those results could’ve been published in the same language. This can be seen in the results where only one of the 11 included studies is from a non-English speaking country. The all-encompassing term ICT was used to combine different terms within the review, the search however was conducted with many terms that were found combined with a Boolean operator. In this search, some more unknown terms could have been missed.
Firstly, the studies included in this scoping review show that there is potential in using ICT-based interventions to improve participation however the design of a study has different impact on the level of evidence provided. Traditionally RCT designs are viewed as having a higher impact than for example case studies . Case study design were used in three studies and a single group pre-post design in one study. RCT design was used in seven of the included studies, only one showed significant improvements in favor of the ICT-based intervention group compared to the control group [33], two studies found a non-significant improvement in favor of the intervention group , and one found no improvement. The remaining three RCT’s found improvements in participation in both the intervention and the control groups, with a non-significant difference between groups. Fordyce et al.], compared the effects of home-based ICT versus standard home care services. Even though both groups improved significantly, the amount of visits were significantly lower in the ICT group, which suggests it could be more cost-effective compared to the standard face-to-face home care services. The study by Nguyen et al.  aimed to develop an intervention that would be (equally) effective whether delivered via ICT or face-to-face, in order to reach a larger number of patients with COPD. Both treatment groups had improved results, rendering the study a success. Of these three studies only the study by Linder et al. [38] hypothesized that the ICT intervention group, who received the home exercise program together with the Hand Mentor Pro robotic device, would be significantly better than the control group receiving only the home exercise program. These studies show the potential of using ICT to deliver interventions as being equally efficient as face-to-face interventions and at the same time beneficial for healthcare at distance and for cost-effectiveness. Being able to provide healthcare services in the patient’s own environment increases the chances of improving the persons participation because of the contextual relevance the home environment creates . If there is an ICT option available, or more suitable for a patient, it seems to be a viable option. The results indicate that there is still a need for studies with sufficient power to investigating the effectiveness of ICT-based interventions.
Secondly, the approach in eight of the 11 studies showed that ICT was used as a tool for delivering an intervention. The intervention could either have been recently developed or be a currently existing intervention. An example is Hermann et al.  they guided a patient using videoconferencing in the use of a previously developed electrical muscle stimulating hand orthosis. The results suggested that it was the orthosis that caused most of the improvement, and not as much the therapy received over videoconferencing since the therapist mainly had a counseling and supervising role. Three of the 11 studies have instead developed an intervention to be based on ICT as an integrated platform for the rehabilitation process; a web-based application ], a website  and an online health community . These three studies used the potential of ICT as a form of rehabilitation intervention, rather than the other eight studies that used ICT as a tool for delivering an intervention that also could have been face-to-face. The majority of the included studies used existing interventions, which can be explained from a cost-effectiveness point of view, but also from the perspective of ICT interventions being a young research area. One challenge in integrating new technologies is short utility period. The time from development to implementation needs to be rapid in order to be competitive in relation to how fast the development of ICT products is happening. Nearly as soon as a new product is launched, there is a need for of a new version or an update. Surprisingly no studies were found on using smartphones targeting participation in everyday life, even though the aim of this study included the use of mobile technology and the fact that there is already such a large amount of mobile applications available [9]. However, four of the 11 studies used a website or web-based application to connect participants with each other and the professionals , to track progress [38,41], or to communicate with participants . The websites that have been used might be convertible to a mobile application in the future. The current growth rate in technology [46,47] can be one reason for why there are few studies available with the latest smart phone technology.
At last a relevant finding was the analysis of how participation was described, measured, and used as an outcome in the included studies. Interestingly, participation was mainly used as an outcome for involvement in a life situation as measured by using assessment tools such as the Reintegration to Normal Living Index, or as related to ADL. Only three studies included the outcome of participation as a choice, by using the Canadian Occupational Performance Measure as an outcome . Participation demonstrated improvement as an outcome in three of the studies, even though participation was not described as a direct intervention target in any of the included studies nor as a primary aim. Instead participation was indirectly targeted by improved ADL or physical activity. This suggests that there is a potential in the design of ICT-based interventions to also target participation as an outcome measure in future studies. However, in most of the studies the concept of participation was not defined. A definition of participation would add to the generalisability of the studies and would make it more accessible to implement in other locations . By describing how participation was measured in the included studies, this scoping review illuminates the potential of improving participation with the use of ICT-based interventions. As improving participation is a relevant goal for rehabilitation and healthcare  there is also a need to measure and describe the intervention and its outcomes in relation to a definition of participation.
IMPLICATIONS FOR REHABILITATION
The use of an information and communication technology application seems to be as good as the face-to-face intervention.
There is a need for defining the concept of participation related to outcome measures in future studies.
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