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Preface 


The EFMI STC 2017 was jointly organised by the European Federation for Medical 
 Informatics (EFMI) and the Israelian Association for Medical Informatics (ILAMI). 


The aim of EFMI Special Topic Conferences is to provide a forum for discussing 
 achievements and actual experiences on specific topics in medical informatics. STCs 
 are organised in close collaboration with EFMI Working Groups and the national so-
 ciety of the hosting country. 


Carrying on the series of EFMI Special Topic Conferences started in 2001 in Bu-
 charest, under the presidency of Assa Reichert and Rolf Engelbrecht, and it is of great 
 appreciation to his lifetime achievements, that we hold EFMI STC 2017 in Israel in 
 memory of Assa Reichert. EFMI STC 2017 is one of the key European events in the 
 common sphere of medicine and informatics in this year. Its major goal is to increase 
 interaction and collaboration between the stakeholder groups from both health and ICT 
 across, but not limited to, Europe. The 2017 event has been actively supported by the 
 EFMI Working Groups “Health Information Management Europe (HIME)”, “Educa-
 tion (EDU)”, and “Portable Personal Devices (PPD)”.  


The theme of STC 2017 is “The practice of patient centered care: Empowering 
 and engaging patients in the digital era”. STC 2017 provides a platform for re-
 searchers, practitioners, decision makers and entrepreneurs to discuss ways for sustain-
 able and inclusive innovations aimed at patient’s/consumer’s uptake, engagement and 
 empowerment. Realising the potential of consumers’ eHealth products (electronic tools 
 for patients, informal caregivers and healthy consumers) in improving health care de-
 livery and outcomes requires practitioners and designers to take account of existing 
 diversity among users. This diversity contributes to differential access, uptake, and 
 benefits derived from emerging eHealth technologies. 


STC 2017 brings experience, innovation, new concepts and actual research and 
 development into a constructive discussion resulting in a partnership for modernisation. 


Success stories but also failures which provide a basis for further improvement of 
 health information systems’ applications will be presented.  


This publication reflects the objective of the conference to highlight research and 
 development supporting the use of information and communication technology 
 (eHealth) at national, regional, and also at international level. It results in requirements 
 for national and regional solutions for medical informatics and health information man-
 agement.  


ILAMI was founded in 1983. Israel is a long standing member of the European 
 Federation for Medical Informatics. ILAMI is representing Israel in EFMI and organ-
 ised MIE1993 in Jerusalem. 


Fostering partnerships for modernisation with this important country is another 
 goal of this STC 2017. Efficient and effective delivery of health care requires accurate 
 and relevant methodologies, e.g. patient-centered clinical data, its communication and 
 application in medical decision support. This publication enables some insight in the 
 use of information and communication technology in different countries. It is designed 
 to have a high relevance in practice and further research.  
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 the proceedings. Final thanks are dedicated to Carina Gutharz, who collaboratively 
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A Socio-Technical Analysis of Patient  Accessible Electronic Health Records  


Maria HÄGGLUNDa,1 and Isabella SCANDURRAb


aHealth Informatics Centre, Karolinska Institutet, Stockholm, Sweden 


bInformatics, School of Business, Örebro University, Örebro, Sweden 


Abstract. In Sweden, and internationally, there is a movement towards increased 
 transparency in healthcare including giving patients online access to their 
 electronic health records (EHR). The purpose of this paper is to analyze the 
 Swedish patient accessible EHR (PAEHR) service using a socio-technical 
 framework, to increase the understanding of factors that influence the design, 
 implementation, adoption and use of the service. Using the Sitting and Singh 
 socio-technical framework as a basis for analyzing the Swedish PAEHR system 
 and its context indicated that there are many stakeholders engaged in these types of 
 services, with different driving forces and incentives that may influence the 
 adoption and usefulness of PAEHR services. The analysis was useful in 
 highlighting important areas that need to be further explored in evaluations of 
 PAEHR services, and can act as a guide when planning evaluations of any PAEHR 
 service.  


Keywords. EHR, Electronic Health Record.  PAEHR,  socio-technical analysis 


1.Introduction 


eHealth is often suggested to have the potential to revolutionize the way healthcare and 
 prevention is provided, shifting the balance of power and responsibility from healthcare 
 professionals to patients and citizens [1]. Sweden recently updated the national eHealth 
 vision that now states that all residents from 16 years of age should by 2020 have 
 access to all health related information documented in county-funded health and dental 
 care [2]. However, implementing these eHealth services are controversial for the 
 healthcare professionals [3] and it is challenging to realize on a national scale [4]. 


Internationally, there is also a drive towards providing Patient accessible EHRs 
 (PAEHRs), but it has been limited in part by professional resistance and concerns about 
 security and privacy [5][6], legal constraints [7] and low uptake of other online 
 resources for patients. 


As described by Baxter and Sommerville the problems that arise in procuring, 
 developing and operating complex IT systems are not just technical, engineering 
 problems [8]. These systems are developed and operated by people, working in 
 organizations, and these people and organizations inevitably have different, often 
 conflicting, views on what the system should do and how it should inter-operate with 
 other systems. The IT system is therefore part of a broader ‘socio-technical’ system, 
 and we are convinced that we have to approach the design and evaluation of PAEHR 
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(18)services from this broader socio-technical perspective if we are to improve their quality 
 and effectiveness. Baxter and Rooksby argue that socio-technical approaches are 
 especially appropriate in health and social care “because the problems of developing 
 technology for healthcare lie not with the complexity or novelty of the technology itself, 
 but in the complex ways healthcare is practiced and organized” [9]. This is very 
 relevant also in the context of PAEHRs, where relational, legal and organizational 
 challenges have been identified [10].  


The purpose of this paper is to analyze the Swedish PAEHR service Journalen 
 using a socio-technical framework, to increase the understanding of factors that 
 influence the design, implementation, adoption and use of the service. The results will 
 be used as input into the planning of future evaluations and improvements of PAEHR 
 services.  


2.Methods 


In this study we will utilize the Socio-Technical framework proposed by Settig & 


Singh [11] to structure the analysis of the Swedish PAEHR service. The model 
 provides a multi-dimensional framework within which any health information 
 technology innovation, intervention, application or device implemented within a 
 complex adaptive healthcare system can be studied. The framework identifies 8 
 dimensions of socio-technical systems in healthcare that needs to be considered in both 
 development and evaluation (table 1).  


Table 1. Dimensions in the sociotechnical framework [11] 


Dimension Description 
 Hardware and 


software 


Focuses on only on the hardware and infrastructure required to run the applications
 Clinical content  An important success factor in any eHealth application is that the clinical content in 


the application is sufficient and relevant for the clinical situation. This dimension in 
 the framework includes everything on the data-information-knowledge continuum 
 that is stored in the system.  


Human-computer 
 interface 


The usability of the system. The International Standard Organisation (ISO) defines 
 usability as a process-oriented standard which states that a piece of software is 
 usable when it allows the user to perform tasks effectively, efficiently and with 
 satisfaction in a specified context of use [12]


People  Represents the humans involved in all aspects of the implementation and use of the 
 eHealth application, and how they experience the use. 


Workflows and 
 communication 


Focusing on collaboration and communication between different users, and 
 assessing how well the eHealth application supports the current clinical workflow.  


Internal 
 organizational 
 policies, 
 procedures, and 
 culture 


Acknowledges how the organization’s internal structures affect every other 
 dimension in the socio-technical model. Therefore it is important to also include any 
 internal IT-policy documents and managerial procedures that may influence the 
 implementation and usage of eHealth.  


External rules, 
 regulations & 


pressures 


External forces that facilitate or place constraints on the design, development, 
 implementation, use and evaluation of eHealth in the respective clinical settings. 


System 
 measurement and 
 monitoring  


The importance of monitoring and measuring the impact of eHealth is stressed. This 
 is in line with the third part of the WHO ITU eHealth strategy toolbox which also 
 underlines the importance of monitoring and evaluation [13]. 
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(19)The framework breaks down components of the technology to enable researchers to 
 identify specific problems with implementation. It also includes monitoring processes 
 and government structures that need to be in place for the system to achieve its goals 
 [11]. The interrelatedness of the components makes the framework ideal when eHealth 
 technologies and users are at the core of the investigation. The results presented in this 
 paper are based on a retrospective analysis of the design, implementation and 
 evaluation of PAEHR in Sweden. The authors have been following this work over the 
 past 7 years, and have had opportunity to observe the debate and decision making 
 processes. These experiences, combined with publicly available resources regarding the 
 current usage of the national e-services [14] and current scientific publications on the 
 Swedish PAEHR constitutes the data source for our analysis. 


3.Results  


The socio-technical framework was used to structure the results of previous work done 
 to identify challenges of implementing the Swedish PAEHR [10]. Today (June 2017), 
 19 of the 21 Swedish counties as well as one large private care provider have given 
 patients access to EHR data through Journalen. The PAEHR is accessed through a 
 national patient portal (1177.se) and contains clinical and administrative content from 
 many different EHR systems (table 2 – clinical content). Currently around 3,9 million 
 citizens have set up accounts in 1177.se (about 39% of the Swedish population) and of 
 those approximately 1 million use the PAEHR.  


3.1.Analysis using the socio-technical framework 


We applied the socio-technical framework to the Swedish PAEHR service in order to 
 identify and categorize challenges and opportunities of implementing the service that 
 can guide future evaluations as well as improvement work.   


Table 2. Analysis of the Swedish PAEHR according to the socio-technical framework. 


Dimension  Lessons learned from the Swedish PAEHR 
 Hardware and 


software 


A national Health Information Exchange (HIE) platform is in place enabling not only 
 the PAEHR to access information from all EHR systems in use in Sweden, but also 
 other eHealth services, such as a national patient overview for healthcare professionals. 


Establishing this infrastructure has taken time, and one of the hurdles to overcome in 
 the implementation process was to get all EHR systems connected to the HIE platform 
 and publishing the right information [10]. 


Clinical 
 content 


The Swedish PAEHR can contain notes from the EHRs (from all healthcare professions 
 and all regions), a list of prescribed medications, lab results, warnings, diagnosis, 
 maternity care records, referrals and vaccinations. In addition, there is a log list 
 showing everyone that has accessed the record. The patient also has the possibility to 
 share their EHR with anyone they choose, e.g. a close relative or an agent, and parents 
 can access their children’s records until the age of 13. Different care providers however 
 choose to make different information accessible to their patients [15], causing a 
 fragmented view that does not contribute to equity.


Human-
 computer 
 interface 


Some issues regarding usability and human computer interaction have been identified, 
 but few usability studies have been published. It is e.g. difficult for the user 
 (patient/citizen) to get an overview of what content they can expect to be accessible 
 from their care providers. All functionality is visible, regardless of whether there is any 
 information available or not, and if you have your lab results from one care provider but 
 not from another it might be confusing. This causes many support errands from users 
 asking where their information is [16].
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(20)People  Although patients or citizens are the main user group, many other stakeholders are 
 affected by the implementation of PAEHR, and the service remains a much debated 
 topic. Although the research indicates that patients' experience mainly benefits 
 [17][18], fears among healthcare professionals remain high [3][19]. Hypotheses as to 
 why this is so intimidating are many, but it is clear that the research on different 
 stakeholders’ experiences and perceptions need to be followed by more indepth studies 
 of actual impact. 


Workflows and 
 communication 


An expected benefit of PAEHR is to increase patient participation in healthcare. Having 
 access to one’s own data is an important first step, but participation requires a dialogue 
 and collaboration between patients and healthcare professionals. In Sweden, the 
 implementation has rather been performed under the premises that this is a tool for 
 patients, so healthcare professionals will not need to change their way of working. 


Focus in the PAEHR is on giving patients access to information, not to support a two-
 way information exchange. Basic health declaration forms have designed, and 
 functionality for patients to comment on notes in the health record is available – but 
 neither are implemented or used outside Uppsala. In order to support patient 
 participation and communication more interactive ways to exchange information would 
 be required, including integration of data from personal health apps or self-trackers, yet 
 there are few studies of how the PAEHR influence workflow and communication.  


External rules, 
 regulations & 


pressures 


The Swedish eHealth strategy highlights the importance of giving citizens access to 
 their health information, putting pressure on the local care providers to introduce the 
 PAEHR service. This standpoint has developed over time, and the first attempt to give 
 patients online access to their EHR was shut down for legal reasons and not until a 
 change in legislation was made in 2008 the PAEHR could be launched [20]. One of the 
 major challenges in the implementation process has been to reach national consistency 
 in the guiding rules for PAEHR. A National Regulatory Framework (NRF) was 
 developed, however, the first version of the NRF contained electable paragraphs that 
 were interpreted and applied differently [16], [21]. In the recently launched second 
 version of the NRF, the goals of the European and national eHealth strategies are used 
 to create a number of principles, ensuring the citizens the same opportunities to access 
 their data [16].


Internal 
 organizational 
 policies, 
 procedures, 
 and culture 


Sweden has a decentralized healthcare system and the different interpretations of the 
 NRF causes uneven information access depending on which care providers you have 
 visited. A patient that moves between care providers and/or counties, which is quite 
 common, risk misunderstandings or frustration as information from parts of their care 
 process can be completely missing (when care providers are not connected) or partly 
 missing (when care providers give limited access). 


System 
 measurement 
 and monitoring 


Evaluations of the effects of PAEHR have so far been project based and there’s a lack 
 of long-term evaluation planned. Within the DOME-consortium, researchers from 
 different disciplines collaborate to research the impact of PAEHR, but financial support 
 is scarce. Project-based assessments do not cover long-term effects and there are many 
 questions that remain to be answered. 


4.Discussion and Conclusion  


The results of this study confirm that introducing a national PAEHR service is a 
 complex socio-technical challenge. The analysis also highlight that there is a lack of 
 research in certain areas, e.g. concerning the infrastructure and the usability of the 
 PAEHR as well as how workflow and communication are affected. Using the Sitting 
 and Singh socio-technical framework [11] as a basis for analyzing the Swedish PAEHR 
 system and its context indicated that there are many stakeholders engaged in these 
 types of services, with different driving forces and incentives that may influence the 
 adoption and usefulness of PAEHR services. The analysis will  inform further 
 evaluation studies within the PACESS research project [10], as well as act as a guide 
 when planning evaluations of any PAEHR service. 
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Abstract.  Computerised medical record (CMR) system data can  be used to  
 compare different models of health care for children. We identified sources of data 
 from the  Models of  Child Health Appraised (MOCHA) project that compares  
 family doctor led  with  paediatrician led and mixed models of child care using  
 index conditions.  Asthma and immunisation coverage are the first of these.  We 
 explored  the  extent  to  which  an  established  Patient  Registries  Initiative  
 (PARENT); MOCHA’s own survey (MIROI); the  European  Centre for  Disease 
 Control (ECDC) immunisation information system survey and the  European 
 Network of Centres for Pharmacoepidemiology and Pharmacovigilance (ENCePP) 
 registry of data sources  provided data to make comparisons of child health care.  


Five countries had data repositories for our index conditions from  paediatrician  
 lead services, compared with 14 for mixed, and 11 for family doctor led services.  


PARENT identified 212 sources, MIROI 148 sources, ECDC 17 sources and 
 ENCePP 42; with immunisation related data sources found in all four but asthma  
 in only three.   There are less sources of electronic data available to study 
 paediatrician led systems than other models; this risks unequal sample size bias.  


Keywords. Medical record systems computerised; Health, Child Health, Health 
 Information, Surveys and Questionnaires Systems 


1.Introduction 


Information and communication technologies (ICT) solutions are increasingly used in 
 healthcare across Europe. The availability of technologies and the introduction of 
 policies to encourage computerization of health records are seen as key tools for 
 supporting the improvement of health care delivery, especially in primary care [1]. 


Electronic health records (EHRs) and digital interactions, have been demonstrated to 
 contribute to increased adherence to guidelines in clinical practice and reduce medical 
 errors with better knowledge management and evidence-based decision making. They 
 have also contributed to better health services integration and continuity of care with 
 improved communication among physicians, patients and specialists with consequent 
 savings in time and costs [1]. 
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(23)However ICT implementation and applications varies across countries resulting  
 in a heterogeneous and complex data ecosystem to study child public health across 
 Europe [2]. This is a significant challenge for researchers who are investigating  
 common health issues in the region.   Common data models created from 
 heterogeneous data sources are required for conducting pan-European routine data 
 studies [3]. The aim of this study is to report the availability of data sources to compare 
 the number available to compare family doctor, paediatrician and mixed models of  
 child health care.   


2. Types of child health service and indicator conditions  


The Models of Child Health Appraised (MOCHA) Horizon 2020 project compares 
 models of health care. The models compared are family physician/general practitioner 
 led, paediatrician led or mixed models [4].  MOCHA uses index conditions to compare 
 health systems.  The first two being considered are the quality of asthma management 
 and immunisation coverage.   


3.Data source registers selected – PARENT, MIROI, ECDC, ENCePP: 


The Patient Registries Initiative (PARENT, http://parent-ror.eu) has collected 
 data about 227 registers [5]. It was established with the goal of enhancing cross-border 
 interoperability of patient registries in the EU area. This initiative has collected  
 metadata covering details about registry establishment, governance, funding, data 
 sources, data quality indicators, standards used and interoperability.  


In the MOCHA project, we have developed the MOCHA International 
 Research Opportunity Instrument (MIROI) instrument to identify data sources that can 
 support studies related to child health. Responses were collected through a network of 
 country agents appointed for all participating European nations in the project. The  
 survey instrument is an offline questionnaire in word document format which was 
 completed by data custodians through the coordination of the country agents. In our 
 initial data collection, we were able to collect 146 responses from 26 countries. By 
 conducting metadata collection in multiple projects previously, we have learnt that 
 metadata collection needs to be incentive driven in order to attain the maximum  
 number of responses. We used the EMIF (European Medical Information Framework) 
 web catalogue to enable sharing of the metadata collected through MIROI.  The EMIF 
 web catalogue was developed to share metadata from multiple projects using a single 
 web-based portal (http://emif-catalogue.eu) [6].  


The European Centre for Disease Prevention and Control (ECDC) recently 
 published a technical report based on results of a survey of immunisation information 
 systems in the EU and EEA. This survey focused mainly on implementation and  
 system characteristics of immunisation information systems. Although the results of the 
 survey have not been shared as a repository unlike the previous three cases, we have 
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(24)considered it in the comparison since immunisation in children is one of index  
 conditions [7]. 


  The European Network of Centres for Pharmacoepidemiology and Pharmacovigilance 
 (ENCePP) is a network initiated by the the European Medicines Agency to support  
 post-authorisation studies in Europe. In addition to research centres and networks, the 
 ENCePP registry also contains profiles of a number of health databases in Europe [8].  


4.Comparing MIROI and other EU metadata resources for study of child health 
 outcomes 


We undertook a comparison of metadata from PARENT, MIROI, ECDC and ENCePP 
 based on whether the child health system was GP focused, Paediatrician focused or 
 combined to understand the range of routine data sources profiled in each country [4] 


[9]. 


Table 1. Data sources listed in each resource based on the type of health system 
 Country  Type of child health system 


      


Listed data sources 
 Paediatrician 


based system 


GP based 
 system


Combined 
 system


PARENT  MIROI ECDC ENCePP 


Austria  x 4 5 1 1 


Belgium  x 4 2 


Bulgaria  x 1 5


Croatia x  10 5


Cyprus x  5 4


Czech Republic x 1 1 1


Denmark  x 2 1 2 


Estonia  x 2 6 1


Finland  x 12 7 1 


France  x 12 1 3 


Germany x  14 5 2 


Greece x  1 6 1


Hungary  x 13 6 1


Iceland  x 9


Italy  x 5 8 1 11 


Latvia  x 10 7


Lithuania  x 10 4


Luxembourg  x 1


Malta  x 6 6 1


Netherlands  x 1 6 1 4 


Norway  x 2 6 1 


Poland  x 9 11 1


Portugal  x 2 5 1


Republic of 


Ireland  x  7 7 1 1 


Romania  x 1 6 1


Slovakia  x 1


Slovenia  x 8 1


Spain  x 50 10 1 6 


Sweden  x 16 1 1 1 


UK  x 7 7 7 


Total 5 11 14 212 148 17 42 


H. Liyanage et al. / Availability of Computerised Medical Record System Data
10



(25)We then looked at the candidate data sources available in each EU country for 
 specific use case scenarios (infectious disease/ chronic diseases). There is limited  
 overlap of data sources between these resources (only 5 common databases between 
 MIROI and PARENT). 


Table 2. Data sources to support immunisation studies 
 Availability of data source to 


support asthma studies 


Availability of data source to support 
 immunisation studies 


Country  PARENT  MIROI  ENCePP PARENT  MIROI  ECDC ENCePP 


 Austria  1 


 Belgium  2 1 2 


 Bulgaria  1 1


 Croatia 3 3


 Cyprus 
  Czech Republic


 Denmark   1 1 1 2 


 Estonia  2


 Finland 3 2 2 1 1 


 France  2 3 


 Germany 1  2 1 2 


 Greece  1


 Hungary 3 2 1 1


 Iceland  2 4 1


 Italy 1 2 7 1 5 


 Latvia  1


 Lithuania  2


 Luxembourg 


 Malta 1 1 1 1


 Netherlands 1 1 3 1 4 


 Norway  1 1 1 1 1 


 Poland  4 1


 Portugal  2 1


 Republic of 


Ireland   1  1 1 


 Romania  2 1


 Slovakia  1


 Slovenia 3  1


 Spain 3 2 4 1 1 5 


 Sweden 1 1 1 1 1 1 


 UK      4  4 1 1 4 


 Total  20 34 27 4 17 17 30 


Five countries had data repositories for our index conditions from paediatrician  
 lead services, compared with 14 for mixed, and 11 for family doctor led services.  


PARENT identified 212 sources, MIROI 148 sources, ECDC 17 sources and ENCePP 
 42; with immunisation related data sources found in all four but asthma in only three. 


There was a higher percentage of candidate data sources for both asthma and 
 immunisation studies in countries with combined system compared to countries with 
 family doctor led services. The countries with paediatrician lead services had a 
 significantly lower representation for both index conditions considered (Table 3).  
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(26)Table 3. Available data sources based on type of child health system 
 Type of child health system  Candidate data sources for 


asthma studies  


Candidate data sources for 
 immunisation studies 
 Paediatrician based system  10 (13%)  3 (4%) 


GP based system  29 (39%)  30 (44%) 


Combined system  42 (56%)  35 (51%) 


5.Conclusion 


Using multiple searches identifies a greater number of data sources.  Whilst the  
 MOCHA survey instrument (MIROI) identified data sources other databases added to  
 it. Investigators should not rely on single survey instruments and repositories to  
 identify data sources.  However, a key limitation is that the data sources considered in 
 this paper were originally created for other purposes than comparing models of child 
 health care; their metadata fitting the aims and scope of the respective studies.  


There are only a relatively limited number of data sources available describing 
 paediatrician led child health care services.  This may be because primary care was one 
 of the first services to computerise, and it is a service that lends itself more to computer 
 use than hospital practice [10]. This limits the scope to make comparisons between 
 methods of care delivery.    
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Abstract.Introduction: Patient centred care fosters a holistic approach of care 
 switching the focus from a disease perspective to a patient’s experience 
 perspective. Patient centred care is of particular importance in the context of 
 paediatric emergency medicine. Indeed, parents entering a paediatric emergency 
 department (PED) are usually under stress caused by their children’s illness, the 
 unfamiliar setting of the PED and delays of care. All these factors can deteriorate 
 their experience as well as the relationships between healthcare providers, the 
 patients and their parents. Methods We explore potential areas to improve the 
 patient experience during his journey into PED. The dimensions of the picker’s 
 patient centred care are used to guide observations, conduct interviews and focus 
 groups. The areas of improvement are then operationalized through their 
 translation into app functionalities. Results Our novel application allows 
 supporting users on 7 of the 8 dimensions of picker’s patient centred care model. 


The app supports parents in their decision-making to consult a PED, it provides 
 relevant medical information to avoid unrealistic expectations and accompany the 
 family after discharge thanks to tailored information sheets about diagnostics. 


Conclusion: Our mobile app allows to make a big step toward the improvement of 
 the patient-caregiver relationship. The direct benefits will be shared by patients and 
 caregivers, as well as the institution.  


Keywords. Patient Centred Care, mHealth, Emergency Medical Services 


1. Introduction 


Patient centred care is defined by the Institute of Medicine as a care that is responsive  
 to individual patient needs and values and that guides treatment decisions [1]. This 
 concept is targeted on a holistic approach that does not focus only on the patient  
 disease but encompasses also the illness experience, understanding the whole person,  
 the search of a common ground, incorporating prevention and health promotion, 
 enhancing the patient-physician relationship, and being realistic. Although there is no 
 clear consensus about the exact dimensions that must appear under this umbrella 
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(28)concepts, one of the most popular model (picker’s) delineates 8 dimensions, including: 


1) respect for the patient’s preferences 2) information and education; 3) access to care; 


4) emotional support; 5) involvement of family and friends; 6) continuity and  
 transition; 7) physical comfort; and 8) coordination of care [2]. Recent research has 
 shown that there are many benefits to patient centred care, broadly categorized as care 
 experience, clinical and operational benefits. Studies show that when healthcare 
 administrators, providers, patients and families work in partnership, the quality and 
 safety of health care rises, costs decrease, and provider and patient satisfaction  
 increases [3]. 


In the context of visits to the paediatric emergency department (PED), patient 
 centred care is of particular importance [4]. Parents often arrive with a high level of  
 stress and expectations due to the perceived emergency of their children’s illness.  


When in contact with the PED unfamiliar setting, they endure delays of care in case of 
 crowding and have to deal with caregivers’ diagnosis. This may lead to a poor  
 experience and deteriorate their relationships with healthcare providers. 


Thanks to their unique features, mobile apps have the potential to improve 
 experience of parents going to PED with their children. We present in this paper the 
 identification of potential areas to improve the patient experience during his journey  
 into PED. These areas for improvement are then operationalized through app 
 functionalities.  


2. Methods  


In order to build an app following the picker’s patient centred care principles, we 
 explored each principles with stakeholders and translated our findings into functionalities 
 of an app.  


Figure 1 Eight dimensions of Picker's Patient centred Care 


The areas of improvement were identified through semi-structured interviews of  
 15 parents visiting the PED to understand their needs. Additionally, observations were 
 performed at the PED to generate a map of their journey [5]. Finally key stakeholders 
 were interviewed and guided by the patient centred thematic. Based on our findings we 
 conducted several focus groups involving psychologists, clinicians and computer 
 scientists to translate the collected needs into functionalities of a novel mobile app. 


Finally, an app called “InfoKids” was implemented with the requested functionalities.   
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(29)3. Results 


3.1.Identified areas for improvement 


Respect for the patient’s preferences: During the semi-structured interview of 
 parents in the PED, most of them revealed their difficulty to evaluate the condition of 
 their children. Indeed, the perceived severity of the illness is often difficult to evaluate 
 leading to many non-urgent visits. This reveals the necessity to support parents in their 
 decision to visit or not the PED [6,7]. Providing support for decision making has the 
 potential to both reduce stress and to diminish the unnecessary visits to the PED. 


Information and education: Our interviews also revealed a great demand for 
 information before arrival and after discharge. Before arriving at the PED parents  
 usually do not know what will happen during their journey. As a consequence, they  
 tend to frequently interrupt caregivers to ask information about the care process and  
 may develop frustration due to their misunderstanding [8]. These interruptions also 
 disturb caregivers, obliging them to repeat over and over the same explanations.  


Access to care: Access to the location of hospitals is not always simple. In case of 
 stress nobody want to have to struggle to find the entrance of the emergency, or to 
 identify the closest way to the hospital.  


Emotional support: Disappointment is the experience of sadness involving 
 unfulfilled hopes or expectation. Parents have limited information about the occupation 
 in the PED and thus can have inappropriate expectations about their waiting time. 


Expectations of appropriate waiting times in the PED may vary considerably. While 
 some expected to be seen by a physician within 1 hour, others expected a 3- to 6-hour 
 wait. Moreover, non-users seem to expect faster service than users.  


Involvement of family and friends: Managing children health is not always  
 simple from an administrative point of view. When parents have to perform a PED 
 administrative entry it is often a source of burden for them and for the administrative 
 clerks. Beside the discomfort that administrative entry can represent in emergency 
 situation, the accuracy of this information is critical in emergency care. Correctly and 
 fully matching patient names and unique identifiers, with relevant clinical information, 
 is of prime importance. Misidentification of a patient can lead to hazardous errors [9]. 


Continuity and transition: Once their children have received cares, the parents 
 should receive discharge information by the physician. The short period of time  
 devoted to this transmission, the confusing medical jargon used, the lack of careful 
 listening by the parents and many other external factors may lead to misunderstanding 
 of the aftercare instructions. Some studies demonstrated as many as 78% of persons 
 discharged from an emergency department do not clearly understand their aftercare 
 instructions, yet only 20% are aware of their lack of comprehension [10]. 


Coordination of care: A good care coordination is strongly dependant of a good 
 organization. In emergency department, it is difficult to forecast crowding and thus to 
 liberate the associated care resources that would be required to deal with it [10]. 


Emergency caregivers could better organize their work if they have a better forecast of 
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