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Populärvetenskaplig Sammanfattning (in Swedish) 

Nyckelord: Arbetsintegrerat lärande (AIL), digitalt arbete, digitalisering, hälso- och 
sjukvård, informationssystem, läkare, professionalism. 

Digital teknik är en alltmer integrerad del av samhället och används idag 
omväxlande för arbete, lärande och underhållning. Detta förändrar hur människor 
interagerar, delar kunskap och koordinerar sitt arbete men förändrar även det 
professionella arbetets karaktär. Hälso- och sjukvården är ett område där 
digitaliseringen skapar nya roller, arbetssätt och former för interaktion, samarbete 
och patientdelaktighet. Ökad kunskapsmängd och nya digitala stöd för 
kunskapsspridning ställer högre krav på läkare, som andra specialistyrken, att hålla 
sig uppdaterade, samtidigt som det är svårare att få överblick. Parallellt är dagens 
patienter ofta mer pålästa och informerade, söker andra vägar till kunskap än 
genom vården och genererar egna, personliga hälsodata. Detta är på många sätt 
positivt och möjliggör lärande och utveckling, men det innebär också utmaningar, 
till exempel för patientsäkerhet, integritet, och tillförlitligheten i digitala 
informationskällor. Den snabba tekniska och medicinska utvecklingen medför 
också behov av ny och utvecklad kompetens för vårdens professioner, och 
därmed för medicinsk utbildning, fortbildning och lärandet i det dagliga arbetet.  

Det övergripande syftet med avhandlingen är att undersöka digitalt arbete med 
utgångspunkt i hur läkare upplever sitt arbete och vilken roll digital teknik har för kliniskt 
arbete och dagligt lärande. För att besvara detta syfte diskuteras följande 
frågeställningar: 1) Vilka möjligheter och utmaningar upplever läkare med 
användning av digital teknik för arbete och lärande och hur ser de på sin roll och 
expertis i förhållande till informerade och digitalt engagerade patienter? och 2) 
Hur kan resultaten genereras för att beskriva och förstå digitalt arbete och dess 
konsekvenser för professionalism?  

Avhandlingen omfattar fem vetenskapligt granskade artiklar och inkluderar olika 
datainsamlingsmetoder. Resultaten baseras på intervjuer, fokusgrupper och en 
enkätundersökning med svenska ST-läkare, som bedömdes vara en intressant 
målgrupp för syftet med denna studie, då de praktiserar som färdiga läkare men 
samtidigt fortsätter sin kompetensutveckling, under minst 5 års utbildning till 
specialistläkare. Avhandlingsprojektet som helhet är inspirerat av en samverkande 
forskningsansats, där forskaren tar en aktiv roll och engagerar sig i praktiken. 
Avhandlingen utgår från ett sociotekniskt perspektiv, där informationssystem 
definieras i bred bemärkelse att omfatta både information, teknik, innehåll och 
användningen av digital teknik i ett socialt sammanhang. Teorier från informatik, 
informationsvetenskap, och lärande används för att analysera spänningar och 
motsägelser som uppstår i digitalt arbete.  
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Mycket av tidigare forskning har fokuserat på tekniska aspekter och studerat 
användning och utveckling av specifika system. Under senare år har fokus skiftat, 
både i forskning och generellt i arbetslivet, från användning och utveckling av IT, 
till digitaliseringens betydelse i vidare bemärkelse, med avseende på hur vi 
förändrar våra sätt att leva och arbeta. Resultaten från denna avhandling visar att 
förändringarna av digitalt arbete ofta är lika mycket, eller mer, av social karaktär, 
vilket betonar vikten av att belysa samspelet mellan tekniska och sociala aspekter. 
Sammanfattningsvis bidrar avhandlingen med kunskaper och ökad förståelse för 
förhållningssätt till möjligheter och utmaningar med digital teknik för arbete och 
lärande i professionell yrkesutövning, hur läkare balanserar den information som 
patienter tar med mot sin egen expertis och behov av ny kompetens för att möta 
förändrade förutsättningar för professionellt arbete och lärande. Avhandlingen 
avslutas med tre rekommendationer för att möta identifierade utmaningar, med 
avseende på omvandlingen av professionella roller och ansvarsområden, nya krav 
på kompetens och lärande för digitalt arbete, och behov av tvärvetenskaplig 
forskning och olika perspektiv för att förstå, designa och utveckla sociotekniska 
medicinska system:  

a) Förändrade roller i patient-läkarrelationen. För att möta informerade—ibland 
felinformerade—och digitalt engagerade patienter, har läkarrollen blivit mer 
guidande och vägledande, vilket möjliggör att läkare och patienter lär av och med 
varandra. En utmaning för vården är att ta tillvara på patienten som medskapare, 
och samtidigt beakta ramarna för läkares roll och ansvarsområde, särskilt kring 
frågor som etik, patientsäkerhet och integritet.  

b) Lärande som en dimension av digitalisering. Ett sätt att möta digitalisering är att prata 
om nyttan snarare än tekniken. Utmaningen är socioteknisk och handlar om hur 
både informationssystem och lärande kan designas för att skapa förståelse för 
användbarheten av digital teknik i praktiken, utöver att adressera tekniska 
problem och lära ut specifika funktioner i de system som redan används.  

c) Reflektera över samtiden för att förbereda för framtiden. Digitalt arbete är 
mångdimensionerat. Det innefattar användning av smart digital teknik för att göra 
det dagliga arbetet mer effektivt, men också att fundamentalt omvärdera 
kärnvärden och etablerade yrkesroller och relationer. Den kanske största 
utmaningen handlar om att skapa förutsättningar för ledarskap, lärande, 
engagemang och arbetskultur i utvecklingen av digitalt arbete i framtiden.  

Min förhoppning är resultaten, och de insikter i läkares vardagsanvändning av 
digital teknik, som beskrivs i denna avhandling ska komma till nytta för 
digitaliseringen av vården i denna riktning, och bidra till en konstruktivt kritisk 
diskussion för utveckling av digitala arbetssätt.  
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Abstract 

Title: Digital Work: Coping with Contradictions in Changing Healthcare 

Keywords: Digital work, Information Systems, physicians, professionalism, 
workplace learning, flipped healthcare. 

ISBN  978-91-88847-90-4 (Printed version) 
978-91-88847-89-8 (Electronic version)  

Digital work is bringing significant change to all professions, as established work 
settings are replaced by remote work and digital teamwork and collaboration. 
Contradictions arise when work is no longer bounded in time or space and 
personal and professional life merge. This raises several issues. The issues include 
control of time, professional boundaries, and privacy and security. Healthcare is 
one area where digital technology is a growing influence on professional work, 
roles, and relationships. The medical profession demands constant learning as it 
undergoes accelerating advancements in both medicine and technology. This has 
the effect of a change in patient-physician relationships as patients access medical 
information on public sites and interact with providers outside the clinical setting. 
The research documents the effects of professional use of multiple technologies 
to interact, share knowledge, and coordinate. The research problem therefore 
addresses the blending of personal and professional technology use in healthcare 
specifically and the public sector in general, focusing on the impact of digitally 
engaged patients on practice.  

The aim of the thesis is to explore dimensions of digital work that arise from the use of 
digital technologies in daily work and learning, with a focus on the professional role of physicians. 
It poses the following research questions: RQ1) What opportunities and 
challenges do physicians experience from using digital technologies for work and 
learning and how do they view their role and expertise in relation to informed and 
digitally engaged patients? And RQ2) What does the analysis reveal about the 
characteristics of digital work, and its implications for professionalism?  

The topic covers dynamics between information, technology, and people, in the 
context of work and learning in healthcare. Therefore, the perspectives guiding 
the research lie at the intersection of multiple disciplines, like Information 
Systems, workplace learning and health informatics. The thesis adopts a 
sociotechnical approach wherein the concept of information system is 
understood broadly to comprise information content, social context, and specific 
technologies. For the analysis of the research data, it combines workplace learning 
theories with concepts from the information infrastructure, and infrastructuring 
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literature to identify and analyze characteristics and contradictions of digital work. 
The thesis comprises five peer-reviewed research papers. The data comes from 
15 semi-structured interviews, three focus groups and a survey of 148 Swedish 
resident physicians. The project is informed by an engaged research approach, 
including observations from longitudinal collaborative research, and development 
projects that involved physicians and other public sector professionals. 

By exploring and describing physicians’ interactions with multiple digital 
technologies as part of everyday work, the thesis responds to calls for research to 
capture the sociotechnical dimensions and effects of digital technologies on work 
beyond traditional standalone systems. It addresses a real-world problem that 
public sector healthcare faces, by providing contextual details and insights into 
how digital health technology and public information intervene in the patient-
physician relationship. The findings suggest that digital work can be understood 
as a process of coping with contradictions, where physicians reconfigure 
professionalism through ongoing efforts to embrace the new forms of work 
without sacrificing core values. The thesis concludes with guidelines to address 
the transformation of professional roles and responsibilities, the new qualities and 
competencies required for digital work, and the need for interdisciplinary research 
and consideration of diverse perspectives for an appropriate design of 
sociotechnical medical systems. 
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Preface 

This preface provides a background and context for the thesis and reflects on the 
PhD process and on my role as a researcher. The thesis is the result of a 
collaboration between University West and NU Hospital Group, a Swedish 
hospital. The study design is thus framed within the context of doing research as 
a third-party doctoral student, as the PhD project specifically aims to promote 
collaboration between practice and academia. The point of departure was to 
identify a research need that addresses a practical project within the scope of 
information systems (IS) and workplace learning in healthcare. While this 
approach has benefits in terms of access to empirical data and a research site, as 
well as anchoring the research in practice, there are challenges that arise from 
doing research while working in the environment of study. The influence from 
practice and stakeholders on the research, while not without problems, was 
acknowledged and addressed in all studies, being a common way to do research 
in IS and related fields. However, the engaged and interdisciplinary approach can 
make it hard to put boundaries on the topic, given the many possibilities of this 
situated research.  

The overall framing for my thesis aligns with the interdisciplinary subject area of 
Informatics with Specialization in Work-integrated Learning, at University West, 
a program that focuses on the role of work and learning in the use and 
development of information systems. A work-integrated learning perspective can 
be viewed as an umbrella term for various approaches to teaching and learning, 
where theoretical and practical knowledge and experiences are integrated and 
connected across educational as well as work life and civil society contexts. In the 
field of research that only focuses on learning in working life, rather than on 
higher education, the term workplace learning is more established than the term 
work-integrated learning. In the thesis I therefore use the term workplace 
learning, but view my PhD project as part of, and contributing to, Work-
integrated Learning, or WIL, that is University West's overarching profile. 

The research and the theoretical context arise from my interest in the role of 
modern information systems for informal day-to-day learning activities such as 
information-seeking, knowledge sharing and collegial collaboration as aspects of 
lifelong learning, a commitment that physicians as a profession share. Sweden is 
one of few European countries that does not have strict requirements for 
physicians’ continuing education. This was up for debate when thesis work began 
and formed a motivation for the research. Although I worked within healthcare, 
I had an outsider perspective, not being medically trained, nor working in clinical 
practice. I had ideas about how to develop and integrate tools and support for 
information-related activities, but those were not empirically grounded, so initially 
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literature to identify and analyze characteristics and contradictions of digital work. 
The thesis comprises five peer-reviewed research papers. The data comes from 
15 semi-structured interviews, three focus groups and a survey of 148 Swedish 
resident physicians. The project is informed by an engaged research approach, 
including observations from longitudinal collaborative research, and development 
projects that involved physicians and other public sector professionals. 

By exploring and describing physicians’ interactions with multiple digital 
technologies as part of everyday work, the thesis responds to calls for research to 
capture the sociotechnical dimensions and effects of digital technologies on work 
beyond traditional standalone systems. It addresses a real-world problem that 
public sector healthcare faces, by providing contextual details and insights into 
how digital health technology and public information intervene in the patient-
physician relationship. The findings suggest that digital work can be understood 
as a process of coping with contradictions, where physicians reconfigure 
professionalism through ongoing efforts to embrace the new forms of work 
without sacrificing core values. The thesis concludes with guidelines to address 
the transformation of professional roles and responsibilities, the new qualities and 
competencies required for digital work, and the need for interdisciplinary research 
and consideration of diverse perspectives for an appropriate design of 
sociotechnical medical systems. 
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Preface 

This preface provides a background and context for the thesis and reflects on the 
PhD process and on my role as a researcher. The thesis is the result of a 
collaboration between University West and NU Hospital Group, a Swedish 
hospital. The study design is thus framed within the context of doing research as 
a third-party doctoral student, as the PhD project specifically aims to promote 
collaboration between practice and academia. The point of departure was to 
identify a research need that addresses a practical project within the scope of 
information systems (IS) and workplace learning in healthcare. While this 
approach has benefits in terms of access to empirical data and a research site, as 
well as anchoring the research in practice, there are challenges that arise from 
doing research while working in the environment of study. The influence from 
practice and stakeholders on the research, while not without problems, was 
acknowledged and addressed in all studies, being a common way to do research 
in IS and related fields. However, the engaged and interdisciplinary approach can 
make it hard to put boundaries on the topic, given the many possibilities of this 
situated research.  

The overall framing for my thesis aligns with the interdisciplinary subject area of 
Informatics with Specialization in Work-integrated Learning, at University West, 
a program that focuses on the role of work and learning in the use and 
development of information systems. A work-integrated learning perspective can 
be viewed as an umbrella term for various approaches to teaching and learning, 
where theoretical and practical knowledge and experiences are integrated and 
connected across educational as well as work life and civil society contexts. In the 
field of research that only focuses on learning in working life, rather than on 
higher education, the term workplace learning is more established than the term 
work-integrated learning. In the thesis I therefore use the term workplace 
learning, but view my PhD project as part of, and contributing to, Work-
integrated Learning, or WIL, that is University West's overarching profile. 

The research and the theoretical context arise from my interest in the role of 
modern information systems for informal day-to-day learning activities such as 
information-seeking, knowledge sharing and collegial collaboration as aspects of 
lifelong learning, a commitment that physicians as a profession share. Sweden is 
one of few European countries that does not have strict requirements for 
physicians’ continuing education. This was up for debate when thesis work began 
and formed a motivation for the research. Although I worked within healthcare, 
I had an outsider perspective, not being medically trained, nor working in clinical 
practice. I had ideas about how to develop and integrate tools and support for 
information-related activities, but those were not empirically grounded, so initially 
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I was driven by a genuine interest to understand needs and use patterns from the 
perspectives of the healthcare professionals. The studies were conducted with 
resident physicians engaged in specialist medical training (ST), as a way to access 
a homogenous group, of interest for the research aim, but not to evaluate their 
learning per se. 

Additionally, I had the opportunity to participate in several research and 
development projects as part of my work at the hospital. Experiences from 
engaging in practice have thus indirectly informed and contributed to the thesis. 
Studies of particular importance not included in the thesis are a longitudinal 
engagement in developing, co-designing and evaluating a digital learning platform 
as part of a competency-based continuing professional development program for 
specialist pediatricians, and two projects related to the digital workplace. Indirectly 
the thesis is also informed by involvement in various projects related to patient 
safety and quality improvement, an iterative process of anchoring the relevance 
of the research questions for real-world problems in healthcare practice. During 
the years of this thesis work, the technology changed as well, specifically with the 
introduction of commercial health apps and increase in patient-generated data, 
along with regulations such as GDPR. This influenced the direction and focus of 
the thesis towards patient influence and information integrity, along with a more 
general interest in understanding how physicians navigate and balance different 
perspectives as part of using digital technology as part of work.  

During the final years of the PhD project, I had the opportunity to conduct 
research from the US, coauthoring both several research papers and a monograph 
on qualitative and critical research in Information Systems and Human-Computer 
Interaction. The support and guidance from external supervision during this 
period provided new insights and perspectives and resulted in one of the included 
papers. While I was still connected to the hospital work during this period, as well 
as participating in course work and scientific writing, this allowed me to take a 
step back and out of the daily practice and approach my data again for secondary 
analysis, as reflected in the structure of the thesis. Finally, reflecting on the topic 
and findings from this thesis, these are highlighted even more in the present 
context of the pandemic COVID-19 where people globally are now engaged in a 
prolonged period of digital working. This unprecedented event requires faster 
learning, indicating that perhaps some barriers were due to inertia. At the same 
time the pandemic increases the need to reflect upon how we understand working 
and learning in increasingly digitalized work. In retrospect, the PhD process has 
in some ways resembled the contradictions of digital work I report on in this 
research, as it has been a process of learning over time to balance different roles 
and sometimes opposing interests, along with ongoing infrastructuring work on 
my personal and professional IT.
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1 Introduction 

Information Technology (IT) enables digital work, in terms of working mobile, 
flexibly, and remotely, along with potential for increased connectedness, 
teamwork, and learning. Professionals today interchangeably use a variety of 
devices, applications, and platforms to interact, share knowledge, and coordinate 
their personal and professional lives. But digital work entails more than the 
introduction and use of IT. It includes shifts in established social structures, 
organizational cultures, leadership, and ways of thinking (Dery et al., 2017; Dittes 
et al., 2019). Defining features of digital work identified in the literature include 
flexibility, team collaboration, new forms of work outside of traditional office 
settings, specific competences, and an agile culture (Goltz, 2020). Beyond 
automating and streamlining existing work (e.g., digitization of administrative 
systems), the nature of work is changing, as current work tasks and roles become 
reconfigured and new types of work emerge (Baptista et al., 2020; Byström et al., 
2019; Orlikowski & Scott, 2016). This is expected to change the professions in 
particular, as new technologies pose challenges to traditional ways of thinking 
about professional knowledge and expertise (Susskind & Susskind, 2015). 
Additionally, boundaries become blurred as personal and professional use of 
digital technologies increasingly blend (Jarrahi et al., 2017; Leonardi et al., 2013). 
Previous research has highlighted dilemmas around work-life balance, shadow 
work and stress (Bailey et al., 2020; Tarafdar et al., 2015), increasing demands on 
individuals for attention and information-filtering (Leonardi & Vaast, 2017), 
paradoxes of the simultaneous need for change and control, and tensions 
emerging from this ambiguity (Baptista et al., 2020; Tilson et al., 2010). Thus, 
there are compelling reasons to explore the current implications of digital work. 
The thesis specifically concentrates on contradictions in digital work in healthcare, 
in terms of tensions, dualities and dilemmas emerging from the use of digital 
technologies for everyday work and learning.  

The motivation for the thesis began as an interest in IT and physician learning; 
and the project began as a study of workplace learning in the context of new 
technology and changing roles in Swedish healthcare. Healthcare is emerging as 
an area where digital technology influence professional work, roles, and 
relationships (Davidson et al., 2018; Lupton, 2017; Topol, 2019). In Sweden, the 
site of this research, the healthcare sector faces challenges of competence supply, 
accessibility, and patient safety. There is a shift in focus towards patient-centered 
care, along with increased collaboration between hospital care, primary care, and 
municipal healthcare (Region Västra Götaland, 2020). Digital health technologies 
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an area where digital technology influence professional work, roles, and 
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care, along with increased collaboration between hospital care, primary care, and 
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(e.g., distance monitoring, video consultations, self-care, and peer-to-peer 
support) are mentioned in policies and research as partial solutions to increasing 
costs, quality, and access (Gellerstedt, 2016; Romanow et al., 2012). Healthcare IS 
research has historically focused primarily on challenges related to the integration 
of electronic medical records in the context of large-scale systems, national 
standards, and strategic infrastructural changes (Davidson et al., 2018; Fitzpatrick 
& Ellingsen, 2013). Today, the research has extended from core medical systems 
toward less structured applications to assist in new aspects of healthcare. This 
research supports the notion that integrating digital technology in the care process 
affects the roles of both professionals and patients (Grisot et al., 2019; Islind & 
Lundh Snis, 2018). The increased use of digital technology by patients has led to 
a significant growth of patient-generated health data as well as of digitally engaged 
patients who are involved, informed, and take an active role in decisions about 
their health and treatment (Lupton, 2013). This changes how healthcare is 
delivered, as elements of the work conducted exclusively by health professionals 
in the past are now also conducted by patients. This in turn creates a shift in 
everyday work along with changes on role relationships (Gui & Chen, 2019; Islind 
et al., 2021). The question of how physicians blend professional and personal use 
of digital technology goes hand in hand with technology use of patients. In this 
thesis, the term “flipped healthcare”, refers to the notion that patients increasingly 
bring data and information gathered from apps and platforms that are developed 
and used outside of the healthcare context into their clinical interactions (Vallo 
Hult et al., 2019; Vallo Hult & Wynn, 2019).  

Research on workplace technology has been conducted from varied perspectives 
since the 1950s (e.g., Grudin, 2012; Hirschheim & Klein, 2012). Early workplace 
technology was introduced based on instrumentalist views that technology would 
simply automate existing processes. However, many of these systems failed, and 
social scientists began to document actual work practices, tacit knowledge, and 
the social contexts of work (DeSanctis, 2003; Suchman & Wynn, 1984; Wynn, 
1979). Since then, researchers have variously studied the role of IT, information, 
and people in relation to the changing nature of work. To understand the 
implications, it is important to be aware of the evolution of workplace technology, 
the pace of change in the digital landscape over the past years, and the 
organizational responses to this change (see section 2.1). Existing research has 
mainly focused on external factors, like customer relationship and technology, 
while overlooking internal factors like changed leadership and mindsets, need for 
new competencies, and how challenges and consequences of digital technologies 
are handled on an individual level (Dery et al., 2017; Kane, 2019; Murawski & 
Bick, 2017; Treem & Leonardi, 2013). This thesis is mainly concerned with new 
types of digital work related to workplace technologies for social interaction and 
information-related activities, such as collegial collaboration and knowledge 
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sharing, including the blending of personal and professional use, as well as 
interactions with patients as part of digital work in healthcare. Research relevant 
for the thesis includes developments associated with organizational social media 
(Forsgren, 2018; Leonardi & Vaast, 2017; Treem & Leonardi, 2013), IT 
consumerization (Gaß et al., 2015; Jarrahi et al., 2017), and the role of information 
in digital workplaces (Byström et al., 2019). These perspectives all highlight 
dimensions that are characteristic for modern workplaces, including 
contradictions and unforeseen consequences of digital work.  

While healthcare settings are not unique, they “bring additional theoretical and 
practical considerations to the forefront, notably, normative expectations about 
serving the public good and regulatory oversight of how healthcare resources, 
many which are publicly funded or subsidized, are appropriated and applied” 
(Davidson et al., 2018, p. 148). Health professionals share a non-profit orientation 
that characterizes the role of a professional in the public sector, i.e., with a 
tradition of accountability and responsibility to patients and other stakeholders, 
along with strong loyalty to the profession (Norström et al., 2017; Susskind & 
Susskind, 2015). Healthcare information infrastructures have a dual character of 
transformative orientation of individual technologies, while at the same time 
needing to control and fit the existing healthcare environment, with its legal 
regulations, norms, and standards (Aanestad et al., 2017; Greenhalgh et al., 2019). 
Thus, while the introduction of new health technologies is often described as 
disruptive and transformational, the rollout of new technology tends to be a 
gradual process, as the new IT is adapted to an existing clinical practice 
(Vassilakopoulou et al., 2017). In the IS literature, the concept of information 
infrastructure is used to describe portfolios of interconnected information 
systems, in contrast to standalone systems. Rather than being installed or replaced 
all at once, information infrastructures evolve over time and typically comprise 
new platforms and applications on top of an installed base of traditional 
information systems and associated work processes (Aanestad & Jensen, 2011; 
Hanseth & Lyytinen, 2010; Rolland et al., 2018). This thesis explores the digital 
work of physicians which consists of interactions with various platforms, systems, 
and applications in the information infrastructure: healthcare systems (like 
telehealth, electronic patient records), patient-centric technologies (like self-care 
systems, health apps, online health information), workplace IT for medical 
information seeking, and decision making (like clinical decision support, medical 
databases), along with formal and informal systems for knowledge sharing, 
communication, and collaboration (like intranets, email, social media). 
Technology and its use are treated as sociotechnical phenomena. This perspective 
goes beyond viewing infrastructures as a collection of technologies and brings 
forward the interdependencies among technology, people, and work (Jarrahi et 
al., 2017; Tilson et al., 2010). Sociotechnical approaches are considered especially 
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important for the study of technology use in complex, diverse, and dynamic 
settings, like healthcare (Sarker et al., 2019).  

Besides working in increasingly complex and specialized healthcare, challenges 
arise from a combination of technological developments and rapidly expanding 
medical knowledge (Catillon, 2017; Topol, 2019). Like other specialized 
professionals, physicians depend on access to accurate up-to-date information 
and knowledge in order to make decisions and carry out their work. They must 
continually update their skills and knowledge throughout their working lives to 
prioritize and solve clinical problems on their own and in collaboration with 
others (Cass et al., 2020; Dornan, 2012; Holmgren et al., 2019). Thus, they engage 
in information seeking, collegial communication, collaboration, and knowledge 
sharing integrated with work tasks (Nordsteien, 2019; Panahi et al., 2014). While 
the importance of lifelong learning for physicians is well known, there has been 
less attention to how physicians learn through everyday work (Isah & Byström, 
2016; Van De Wiel et al., 2011). There is relatively little research on self-directed, 
informal learning in the digital age (Curran et al., 2019). Workplace learning itself 
is an essential part of learning, but there has been less reflection on learning in 
digital work; frameworks and theories of continuous education are generally based 
on traditional learning models, which may not reflect contemporary professional 
practice or learning needs (Reich et al., 2015). This is especially relevant for 
medical practice, since much of physicians’ continuing learning is informal and 
experiential. This, then, implies a need for refined medical education and 
continuing professional development (CPD). While digital work reconfigures 
professional practice and responsibility, professional education does not 
adequately reflect these changes (Fenwick & Edwards, 2016). Developing a 
healthcare workforce trained in new digital technology has been identified as a 
main challenge in the development of healthcare (Topol, 2019). There is a 
growing interest in understanding how to implement good CPD within the 
framework of lifelong learning, and the role of digital technologies in this context. 
This is reflected in the practice-oriented literature, along with suggested changes 
to basic medical education that highlights the lifelong learning character, with 
particular attention to professional competence, critical thinking, and teamwork 
(Official Reports of the Swedish Government, 2013; Schollin & Lindgren, 2019). 
A structured approach towards incorporating informatics and digital technologies 
is also lacking in undergraduate curriculum as well as in continuous training 
programs of physicians (Hoffmann & Nordgren, 2019; Niehaus, 2017). 

To sum up, this thesis responds to calls for more research into the sociotechnical 
dimensions and effects of digital technologies on work, beyond studying the 
implementation and use of specific systems and tools. It forms a part of the 
research stream dedicated to understanding, theorizing, and critically examining 
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the emergent practices, patterns, and dynamics of digital work (e.g, Baptista et al., 
2020; Forman et al., 2014; Jensen, 2018; Orlikowski & Scott, 2016) in the context 
of healthcare (Davidson et al., 2018; Greenhalgh et al., 2019; Lupton, 2017). The 
research problem concerns the blending of personal and professional use of IT 
and, in healthcare, the added component of digitally engaged patients. This 
enables workplace learning even as it disrupts work and role relationships. 
Previous research has commonly studied either organizationally embedded 
workplace technology, or individual use outside of the workplace, whereas this 
thesis focuses on how physicians interact with and shift between multiple 
individual and work systems in the information infrastructure (cf. Baskerville, 
2011; Jarrahi et al., forthcoming). In such emerging work environments, a better 
understanding of the new skills and competencies is needed, as well as to reflect 
on how digital work and its consequences for learning can be understood. Blurred 
boundaries and contradictions pose new requirements but also learning 
opportunities. This is especially important for specialized professions, with claims 
to comprehensive knowledge and expertise and committed to lifelong learning, 
such as physicians. 

1.1 Aim and Research Questions 

The aim of the thesis is to explore dimensions of digital work that arise from the use of 
digital technologies in daily work and learning, with a focus on the professional role of physicians. 
To address this, I pose the following research questions:  

• RQ1) What opportunities and challenges do physicians experience from 
using digital technologies for work and learning and how do they view 
their role and expertise in relation to informed and digitally engaged 
patients?  

• RQ2) What does the analysis reveal about the characteristics of digital 
work, and its implications for professionalism? 

The papers that comprise this thesis and the corresponding research questions 
are presented in Table 1. The thesis consists of two parts (layers), where Papers 
1, 2 and 3 are based on data from three separate but related empirical studies of 
resident physicians, thus focusing on the individual level. Papers 4 and 5 elaborate 
on the results at a more general level from a holistic view. Research question 2 is 
addressed in Papers 4 and 5; it also corresponds to the thesis as a whole and is the 
topic of the cover text in relation to the aggregated findings from the individual 
studies.  
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Paper RQ 

Paper 1. Vallo Hult H., Byström K., Gellerstedt M. (2016) ICT and 
learning usability at work: Challenges and opportunities for physicians 
in everyday practice. In: Lundh Snis U. (eds) Nordic Contributions in IS 
Research. SCIS 2016 and IFIP8.6 2016. Lecture Notes in Business 
Information Processing, vol 259. Springer, Cham. 

RQ 1 

Paper 2. Vallo Hult, H., Hansson, A., Svensson, L., & Gellerstedt, M. 
(2019). Flipped healthcare for better or worse. Health Informatics Journal, 
25(3), 587–597 

RQ 1 

Paper 3. Vallo Hult, H., Hansson, A., Gellerstedt, M. (2020). 
Digitalization and physician learning: Individual practice, social norm 
and organizational context. Journal of Continuing Education in the Health 
Professions. (40:4), pp. 220-227. 

RQ 1 

Paper 4. Vallo Hult, H., and Wynn, E. (2019) Information integrity and 
human infrastructure in digital health care. Proceedings of the 25th Americas 
Conference on Information Systems (AMCIS 2019), Cancún, Mexico, August 
15-17. 

RQ 2 

Paper 5. Vallo Hult, H., Islind, AS., Norström, L. (2021) Reconfiguring 
professionalism in digital work. Systems, Signs & Actions. 12(1), pp 1-17. 

RQ 2 

Table 1. Papers that comprise this thesis with corresponding research question(s). 

The aim of Paper 1 is to explore the role of information and communication 
technology (ICT) as support for activities like collegial communication, 
collaboration, knowledge sharing, and keeping up-to-date. The method for this 
was an exploratory semi-structured interview study aimed at gaining 
understanding of the experiences and views of physicians. Paper 2 is a qualitative 
follow-up study to the initial semi-structured interviews with Swedish resident 
physicians. Based on clinical scenarios, this study explores physicians’ perceptions 
of how changes in patient roles resulting from technology influences professional 
practice and discusses new competencies this requires of physicians. Paper 3 is a 
quantitative study to confirm and extend findings from the first two studies on 
the role of ICT for physicians’ continuing learning. The study aims to add to 
constructs and data that can explain physicians’ usage of ICT for workplace 
learning and in turn facilitate enabling practices.  

Paper 4 is a re-analysis of prior qualitative data, focusing on the challenges of 
maintaining information integrity when physicians and patients interact in 
technical environments not controlled by the core health records system, and the 
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types of roles adopted by physicians in mediating the gap. The focus of Paper 5 
is on professionalism in relation to digital work. The empirical setting is from 
three qualitative research projects that involve different public sector 
professionals: physicians, nurses, and communicators.  

The PhD project is part of a collaboration between the Swedish NU Hospital 
Group and University West, with a specific aim to contribute to both practice and 
academia. As an applied research doctoral student, I have been working on IT-
related development projects at the hospital, along with part-time doctoral studies 
at University West. The thesis as a whole employs an engaged research approach, 
which includes active participation and involvement in research and development 
projects, resulting in publications related to my research interest but not included 
in the thesis, where both physicians and other professionals participated (see 
selected publications). The intersection has provided valuable insights into clinical 
practice, and continuous validation of research results during the process. The 
thesis is not, however, an action research project, and the studies included in the 
thesis were conducted from an external perspective/role (see section 4.3 
Reflection on the Role of the Researcher). 

The remaining part of the thesis is structured as follows: Section 2 covers related 
research on the relationship between technology and work in general and in 
healthcare, positioning my work in the previous literature and providing 
motivation for this research; Section 3 presents the theoretical concepts that have 
guided the thesis, derived from the information infrastructure literature and 
theories of workplace learning; Section 4 describes the research design, along with 
methods and ethical considerations; Section 5 summarizes the five research 
papers included in the thesis concluding with a synthesis of the findings from the 
individual papers; Section 6 explores the research questions and discusses the 
findings and key contributions of the thesis as a whole; finally, Section 7 presents 
the conclusions, considers implications for research and practice and ends with 
limitations and suggestions for further work. 
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2 Related Research 

The review of related research is thematic and narrative in approach and follows 
the hermeneutic framework for literature review, which is an iterative process of 
developing understandings, integrating search, analysis, and interpretation of 
literature (Boell and Cecez-Kecmanovic, 2014). The first section is a conceptual 
review of perspectives on information, technology, and work, which places the 
thesis in a wider context of sociotechnical approaches, the evolution of workplace 
technology, and the multiple, often paradoxical, effects of new digital 
technologies identified in prior research. This is followed by a contextual review 
of research on digital work and medical practice, covering the role of digital 
technologies for professionalism, knowledge, workplace learning, and the patient-
physician relationship.  

2.1 Perspectives on Information, Technology, and 
Work 

Research on topics related to digital work is spread across different streams of 
research and reflects many perspectives. This thesis adopts a sociotechnical 
approach, in which the concept of information system is understood broadly to 
comprise information content, social context, and specific technologies. Thus, the 
perspectives guiding the aim and research questions, and prior research cited, lie 
at the intersection of multiple disciplines. The focus is on research within the field 
of Information Systems, and neighboring areas in Information Studies and 
Computer Supported Cooperative Work (see figure 1).  

The field of Information Systems (IS) research has mainly focused on the 
development and use of information systems in organizational contexts, often in 
terms of the effect on business purposes, governance and performance, 
individual, organizational, and social impact (e.g. Benbasat & Zmud, 2003; 
Sidorova et al., 2008). Related research in organizational studies includes a large 
body of literature on knowledge sharing and management, often with focus on 
social aspects and context, while traditionally black-boxing the technology 
(Orlikowski & Iacono, 2001). Studies in Computer Supported Cooperative Work 
(CSCW) have been primarily concerned with the design and use of specific 
technology, but with less focus on the implications at different organizational 
levels. Common themes in European and Scandinavian research in these areas 
have been technology in action and the coordination of workplace activities, 
focused on work practices and how ethnographic and participatory research can 
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(CSCW) have been primarily concerned with the design and use of specific 
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inform the design of systems and artifacts (Blomberg & Karasti, 2013; Lee & 
Schmidt, 2018). Finally, workplace studies within the field of Information Studies 
have variously focused on aspects of information-related activities at work, such 
as information needs and information seeking (Byström et al., 2019). Healthcare 
has been a regular site for all these topics, as a context (empirical setting) for 
mainstream studies of development, design and use, and more recently for 
specific health IT and their impacts (Chen et al., 2019; Davidson et al., 2018; 
Fitzpatrick & Ellingsen, 2013).  

While the topics, approaches, and concepts overlap, there is little overlap in the 
literature, and overall, there has been relatively little cross-fertilization among 
these communities (cf. Baxter & Sommerville, 2011; Lee & Schmidt, 2018). 
However, as mobile and ubiquitous technologies are introduced into everyday life 
and organizational boundaries dissolve, the scope has broadened in all domains 
(Baskerville, 2011; Bødker, 2015) suggesting a possible convergence (Wynn and 
Vallo Hult, 2019). In all, this highlights the importance of interdisciplinarity 
approaches that combine different perspectives and methods to understand and 
theorize the multi-faceted phenomena of digital work (Byström et al., 2019; 
Davison & Ou, 2017; Murawski & Bick, 2017). 
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2.1.1 Sociotechnical Approaches and the Evolution of 
Workplace Technologies 

The sociotechnical paradigm underpins much research within IS and provides a 
central standpoint for the study of emerging changes and implications of digital 
technology on work. Indeed it has been termed a core organizing concept, or 
“axis of cohesion” for all of Information Systems (Sarker et al., 2019) viewing 
technology and its use as “situated and mutually adaptive” with its settings, and 
taking the interactions of people, practices, social context, and digital artifacts into 
consideration together (Sawyer & Jarrahi, 2014). Today, this interaction is 
characteristic for most organizations (Baxter and Sommerville, 2011). It is 
relevant to this thesis as a rationale for involving multiple stakeholders and 
including the patient perspective in the design of a health system. The focus of 
sociotechnical thinking is to achieve “equilibrium of the entire organization, 
people, machines, and contexts” through active participation of stakeholders, co-
creation, and co-development, which is considered a necessity to meet current 
challenges in contemporary digital work (Bednar & Sadok, 2016; Bednar & Welch, 
2020). In the UK and Scandinavia, the sociotechnical systems work was 
introduced early on, creating an opening for qualitative and critical perspectives 
(Wynn & Vallo Hult, 2019). The role of the researcher as an active participant 
with a goal to contribute to both practice and research aligns with the 
Scandinavian school of IS, a tradition rooted in sociotechnical and participatory 
approaches based on a belief that involving users will improve system 
development for workplace democracy (cf. Bansler, 1989).  

Researchers interested in examining the relationship between IS and 
organizational change draw on the social science literature (Avgerou, 2003) to 
provide alternatives to instrumentalist views and technological determinism 
focusing on economic, managerial, and efficiency outcomes that initially 
dominated the field (Sarker et al., 2019). The practical impact on the workplace 
of the sociotechnical approach has been questioned (Kraft & Bansler, 1994; Kyng, 
1994). Some argue that in practice, sociotechnical systems design focuses on 
altering the social aspects to fit the technical, and overlooks the ways in which 
social systems also shape technology and use (Leonardi & Barley, 2010). The 
inherent, and possibly contradictory premises of sociotechnical thinking in terms 
of both humanistic values and managerial/economic interests has been described 
as the sociotechnical dilemma (Land, 2000). In recent years, there has been 
renewed attention to the interplay between the social and the technical in the 
context of digitalization of organizations and society, expressed in theories like 
sociomateriality, emerging from sociotechnical thinking (Cecez-Kecmanovic et 
al., 2014; Leonardi et al., 2012; Sarker et al., 2019). The focus has shifted from 
sociotechnical IS development closely allied with action research (cf. Mumford, 
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2006) to sociotechnical design that views practices and artifacts as an interplay 
that requires careful design and adaptation (Islind, 2018; Leonardi & Barley, 
2010). A review of sociotechnical perspectives in contemporary IS research 
suggests that reintroducing the dual focus of humanistic and instrumental goals is 
considered “especially important in understanding and harnessing emerging, and 
potentially disruptive technologies in various contexts” (Sarker et al., 2019, p. 40). 
Healthcare involves complex sociotechnical challenges; general failures in IS 
implementation due to lack of holistic views and limited understanding of existing 
practice have been replicated in healthcare (Fitzpatrick & Ellingsen, 2013). 
Advances in medicine and technology add further complexity to the common IS 
research topic of privacy and security, which is highlighted as an area for future 
research within health information systems research (Chen et al., 2019; Haried et 
al., 2019). The sociotechnical premise thus provides a useful standpoint for the 
study of emerging changes in digital work, especially in healthcare settings.  

Reviews of IS and related fields have distinguished different eras and paradigms 
associated with the developments in IT over time (e.g. Bødker, 2015; Grudin, 
2012; Hirschheim & Klein, 2012, see figure 2). Prior to the 1990s, workplace 
technology was mainly used to support discrete and well-defined work tasks and 
activities (e.g., spreadsheets, data bases, and word processing). This changed with 
the Internet, which enabled information sharing, communication, and new ways 
of social interaction through e-mail, chat, video conferencing, and discussion 
forums. Towards 2000, workplace technology included mobile devices, cloud 
computing and big data, providing connected platforms including social media 
features for real-time collaboration and teamwork. Around 2010 remote work 
became more common, leading to applications widely used today, like shared file 
repositories in the cloud, and streaming interactive video. Baptista et al. (2020) 
describe the development as different layers of evolving workplace technology 
and corresponding new types of digital work “from instrumental to collaborative 
to intelligent augmentation” (p. 5), noting that as next generation workplace 
technologies are introduced in organizations (e.g., Artificial Intelligence (AI), 
sensors, and machine learning algorithms) older technologies are becoming 
increasingly embedded. Today, old and new technologies co-exist within and 
outside of the workplace where systems never exactly match the needs, but are 
now open enough to be adapted (Fischer & Baskerville, 2018).  
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Figure 2: Evolution of workplace technology (based on Hirschheim and Klein 2012; 
Grudin 2012; Baptista et al. 2020) 
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embedded in practice, drawing from multiple platforms and applications. This has 
fundamentally changed the social interactions and dynamics of how people 
produce and share knowledge in novel ways across boundaries (Forsgren, 2018; 
Leonardi & Vaast, 2017). It is important for the background and context of this 
thesis, as it helps explain key dimensions of digital work addressed in the 
discussion section, such as blurred boundaries, contradictions, and demands for 
new competence. These types of technologies can be placed in the group and 
community layer, and the corresponding type of digital work, characterized as 
“centered on sharing information, and managing interactions and social 
connections, demanding greater effort to integrate individual work in the social 
fabric of the organization.” (Baptista et al., 2020, p. 3). In practice, interactions 
occur across the layers and in healthcare especially, professionals are influenced 
by such things as advances in AI and robotics, while also dealing with traditional 
IT, standard systems, and individual tools. Altogether this creates paradoxes as 
part of digital work, identified in the literature as tensions and dualities related to 
control, autonomy, and flexibility.  

Work in modern organizations increasingly demands flexibility and multitasking, 
as tasks have become more fragmented, and continuous online interruptions for 
work-related and personal purposes have become part of the workday (Byström 
et al. 2019). The increased embeddedness of technology is changing the nature of 
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work, creating additional work as the management of technology and the 
responsibility for structuring and support of work activities has concurrently 
shifted to the individual (Jarrahi et al., 2017; Leonardi & Vaast, 2017; Watson-
Manheim & Klein, 2019). Mazmanian et al. (2013) describe the situation as “the 
autonomy paradox”; professionals describe using mobile email to work anywhere 
anytime as evidence of personal autonomy. But they end up using it everywhere 
all the time, diminishing their autonomy in practice. Ens et al. (2018) discuss the 
conditions for work and how technology use can both facilitate and threaten 
decent digital work, i.e., work that “enables autonomy, competence, and 
belonging” (p. 2). A study of the relationship between professional identity and 
digitalization in the workplace, show that digitalization can be perceived as either 
beneficial or threatening, and that professionals take different approaches to meet 
(or avoid meeting) requirements for digitalization (Högberg & Willermark, 2020). 
Workplace distractions and multitasking have been studied from the perspectives 
of interruptions and task-switching (Mark et al., 2018; Mark et al., 2008). While 
non work-related distractions have commonly been viewed as negative 
occurrences that are typically examined as isolated events, they may actually play 
an integral role in the connected information workplace (Mark et al., 2018). As 
noted by Wajcman and Rose (2011), people seem to manage multiple 
interruptions as part of everyday work, and can learn new strategies to deal with 
the constant connectivity. The importance of leadership and employee 
connectedness have been identified as important components in the development 
of digital workplaces (Dery et al., 2017). As emphasized by Jensen (2018), it is not 
flexible for employees to be constantly available, which places an increasingly 
important role on leadership for facilitating an awareness and better 
understanding of how to work flexibly through technology, for instance by 
providing guidelines, coaching, and training.  

Despite opportunities, initiatives to introduce workplace technologies for digital 
work and teamwork often fail in practice, due to limited understanding of the 
social and contextual dynamics of such technologies (Baptista et al., 2017; 
Giermindl et al., 2017). Prior research may have over-emphasized an instrumental 
view of workplace technologies, by focusing on their enabling features for digital 
communication and collaboration (Baptista et al., 2020). Professionals’ use of 
multiple digital technologies to facilitate work, including both organizational 
systems and their own personal devices and applications, suggests that they 
should be studied and understood in a wider context, rather than viewed in 
isolation (Forsgren, 2018; Jarrahi et al., forthcoming; Jarrahi et al., 2017). While 
social aspects and context are considered essential for the development of digital 
workplaces, much research has emphasized technology along with training and 
education on how to use specific systems or tools. A definition of the digital 
workplace that emphasizes social rather than technological changes is that digital 
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workplaces occur when employees can collectively perform their work in digital 
rather than physical workspaces; the transition towards “peopleless offices” 
introduces new opportunities and challenges (Byström et al., 2019). The 
development of digital workplaces, evolving sociotechnical systems built around 
integrated platforms and social software, allows increased flexibility for people to 
design and coordinate their work in ways that cannot be anticipated a priori by 
researchers and developers (Nitschke & Williams, 2018; Pipek & Wulf, 2009). 
Research on organizational social media (see Leonardi, et al., 2013; Leonardi & 
Vaast, 2017) documents the introduction of integrated internal platforms, 
including social media functionality that goes beyond existing technologies for 
work purposes like email, newsletters, shared calendar, and document libraries. 
The new technologies allow employees not just to consume corporate-level 
information but to add and create content that any other employee can see. This 
is different both from dedicated team sites and mailing lists that are restricted to 
selected users, and from one-way corporate communications, which tend to be 
formal. Leonardi et al. (2013) highlight the increased opportunities for social 
learning as an important outcome of the visibility and persistence of digital 
communication and interactions. The social transparency of organizational social 
media may improve the accuracy of information, as it holds people accountable 
to present useful and correct information, but may on the other hand increase 
conformity, thus reducing innovation and creativity instead (Leonardi & Vaast, 
2017). But it can also give rise to unnecessary contention and stress from that. 
The notion of the “transparency paradox” refers to the fact that the use of 
organizational social media to make content more visible can actually lead to a 
decrease in overall organizational transparency, as there often exists so much 
information that individuals often cannot focus their attention enough to see it 
(Leonardi & Vaast, 2017; Stohl et al., 2016).  

Additionally, as workplace technologies have expanded beyond organizational 
settings, research has moved away from an earlier focus on implementation 
processes of specific systems and user interactions with single technology 
(Baskerville, 2011; Bødker, 2015). Organizations now seek ways to integrate 
technologies developed and intended for use outside of work into existing 
practices. Today, people commonly want to use their own choice of IT (devices, 
applications, and platforms) for both personal and professional use, described in 
the literature as individualization or consumerization of IT; this has so far received 
less attention in the literature (Baskerville 2011, Gaß et al. 2015). Much of the 
historical research focuses on either organizational work technology or individual 
use of consumer technology (Jarrahi et al., forthcoming). As the organizational 
boundaries previously imposed on technology use are dissolving, distinctions like 
public/private, organizational/personal, and at work/at home become less rigid 
(Carroll & Reich, 2017). There is an increased interest in digital work in new 
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sociotechnical infrastructures that cross over boundaries of traditional work 
settings with focus on how people shift attention and interact with various 
systems and tools for everyday work and personal activities (Carroll & Reich, 
2017; Davison et al., 2014; Jarrahi et al., forthcoming; Turner et al., 2010). There 
is a contradiction between personal use and access to external technology that 
enables flexibility and personal choice, while maintaining control of access 
security and business secrets (Mazmanian et al., 2013; Tilson et al., 2010). 
Consumerization of technology and the increasing sophistication of users in 
managing personal portfolios of services both clash with institutional needs for 
consistency, and in a public environment like healthcare, patient privacy. Jarrahi 
et al. (2017) distinguish different approaches to how IT infrastructures are 
managed, and suggest that organizations can balance between inflexible, one-size-
fit all strategies and individualized solutions by focusing their IT management 
approach on different user segments. In a similar vein, a combination of “bottom-
up, middle-ground, and top-down, approaches” is suggested for social media in 
organizations, as the digital workplace encompasses various types of social media 
technology, and needs and uses may differ between organizations and individuals 
(Leonardi & Vaast, 2017).  

In sum, while prior studies have addressed emerging opportunities and challenges 
of digital technologies for contemporary work, more research is still needed, as 
reflected in recent special issues, conference tracks, and calls for research on 
digital work (Bandi et al., 2020; Baptista et al., 2017; Forman et al., 2014; Jensen, 
2018). While prior research has built up a strong sense for the opportunities that 
emerge from interactions in the digital workplace, the focus has been on 
technology and external factors, overlooking how the challenges of managing 
digital work are handled at the individual level (Jarrahi et al., 2017; Murawski & 
Bick, 2017; Watson-Manheim & Klein, 2019). As well, there is an increased 
interest in critically exploring unintended, or unforeseen effects of IT on work, 
and the so-called dark side of technology, both in the research community and 
society at large, as public awareness in general increases. Healthcare settings and 
the medical profession include many of the abovementioned changes and 
challenges and are the focus of the remaining sections. 

2.2 Digital Work and Changing Healthcare 

While healthcare is part of the broader scope of digital work outlined in the 
previous sections, it is important to note specific challenges to healthcare work, 
and especially how technology affects the professional roles of physicians. The 
purpose of this section is to contextualize the developments, challenges, and 
changes described above to healthcare, and to elaborate on aspects specifically 
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found in medical practice, like perspectives on knowledge and expertise and 
patient-physician role relationships.  

Healthcare IS is the topic of a major research stream covering electronic medical 
records and specific health information technologies, along with a broad range of 
studies investigating how technologies are incorporated into medical practice. 
Reviews of the literature show that research on health information systems has 
evolved from healthcare as simply a new context for mainstream IS topics like IT 
adoption and use and notions of “user resistance”, to explicit consideration of 
digital health technologies and their impacts. More recent work on stakeholders 
and methods are characterized as more diverse (Chen et al., 2019; Davidson et al., 
2018). An integrated review of Information Systems and Healthcare research by 
Abouzahra et al. (2015), revealed that physicians view health information systems 
primarily as “a change in their workflows and a tool to enhance their role” (p. 13), 
which differs from the perspective of IS practitioners. This underlines the 
findings covered in previous sections that contextual factors and the role of 
community influence and professional values must be considered in research on 
health information systems.  

2.2.1 Professionalism, Knowledge, and Changing Medical 
Work  

The medical profession by nature and training has claims to comprehensive 
knowledge and expertise which must be continually updated. Susskind and 
Susskind (2015) describe professions as sharing the following characteristics: a) 
they have specialist knowledge; b) access to the profession depends on 
credentials; c) activities within the profession are regulated; and d) they are bound 
by a common set of values within the profession. Professions are situated in 
occupational groups and institutions to which the individual specialists belong 
(Susskind & Susskind, 2015, p. 15). Becoming a physician is described as more 
than the acquisition of knowledge and skills; it is a process of growing into a 
professional community (Taylor & Hamdy, 2013). The concept of authoritative 
knowledge (Jordan, 2014) or the prioritization of some ways of knowing over 
others can be used to describe the knowledge attached to persons in authority 
positions, e.g. doctors or teachers, or as “the knowledge that counts” on the basis 
of which decisions are made in a setting by a given social group. As an example, 
Hansson et al. (2008) studied multidisciplinary teamwork and found that although 
the attitudes among physicians in general were in favor of teamwork, there were 
dilemmas related to knowledge and authority, such as between shared 
responsibility and main responsibility and medical expert versus medical 
generalist, revealing ambivalence among participants. This is important in relation 
to digital technology and work. Jordan (2014) elaborates on authoritative 
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sociotechnical infrastructures that cross over boundaries of traditional work 
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knowledge in relation to technology, noting that the horizontal distribution of 
authoritative knowledge is evident in digital workplaces. Authoritative knowledge 
is about accountability in a community that produces and reproduces itself and is 
interactionally grounded. 

The powerful influence of professional values that arise from training, along with 
the standards of the medical community, make the this context especially 
important for health information systems (Abouzahra et al., 2015).. As elsewhere, 
the power/autonomy dimension is important for the medical profession. It is 
documented that health IS implementation can be perceived as threatening 
(Jussupow et al., 2018), as it may change traditional practice and thereby lower the 
autonomy and power of the medical profession, which is a common explanation 
for why physicians are expected to develop negative views towards the new 
systems (Venkatesh et al., 2011). Nevertheless, physician appraisals of digital 
technology as an opportunity (Jensen & Aanestad, 2007; Stein et al., 2015) are 
overall positive in the medical community. Literature on digital health and the 
medical profession likewise show that patients’ use of digital health technologies 
is often viewed in ambivalent ways by professionals, which has implications for 
medical power: “…medical authority and expertise still tend to be privileged in 
digital media representations and policy related to digital health […] Google has 
changed its search returns for health and medical information so that authoritative 
medical sources are placed at the top.” (Lupton, 2017, p. 124). Resistance to 
workplace technology is common outside of healthcare as well, but healthcare 
differs from many other settings with regard to the professional autonomy of 
physicians and their influence and power to impact the introduction of new 
technology (Davidson et al., 2018). As noted by Greenhalgh et al. (2019): “…since 
nobody is really in charge of infrastructure, changes to it typically take time and 
negotiation; they may involve substantial power struggles and unanticipated 
financial costs, but they may sometimes turn out to be impossible” (p. 4).  

Jussupow et al. (2018) address the professional identity of physicians in relation 
to digital technology threats as a combination of social identity (being a member 
of a profession) and personal identity (individual identification and enactment of 
professional roles). This can lead to the development of separate identities and 
role conflicts, for instance, between being an expert, a provider of care/service, 
and a resource allocator (Jussupow et al., 2018). In the context of professional 
work, increased demand for flexibility challenges concepts of professionalism, 
and the relationship boundaries entailed therein. The openness and flexibility of 
social media at work often contrasts with constraints and expectations of 
management (Gibbs et al., 2013) and the role of a public sector professional 
(Norström, 2019). In healthcare, as noted by Wynn and Vallo Hult (2020), the 
controlled environment of patient data (healthcare systems) contrasts with the 
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open environment of patient information and interactions in public platforms; 
social media platforms now encroach on closed organizational platforms. 
Oostervink et al. (2016) show that different institutional logics create ambiguity 
among professionals who are torn between using social media to improve 
productivity and efficiency (corporate logic) and learning from peers and 
developing expertise (the logic of the profession). Likewise, in healthcare settings, 
social media enable patients to communicate with peers, share experiences, and 
provide emotional and informational support, which is a new type of logic that 
intersects with traditional clinical logic in communications with healthcare 
professionals (Smailhodzic et al., 2016).  

The evolution of digital workplace technology and related changes to professional 
work and role relationships described in previous sections is echoed in the medical 
context. Radiology provides an illustrative area for existing and expected changes 
to the practice of medicine. An early paper by Barley (1988), for example, 
addressed how professions struggle with technology in a hospital setting where 
new technology at the time such as the CT scanner, challenged traditional role 
relations by changing institutionalized roles and interaction patterns. Recent 
studies on Artificial Intelligence (AI) and machine learning suggest that AI-based 
systems are changing and will likely augment physicians’ work and judgment. 
While they are unlikely to replace the traditional physician–patient relationship or 
human judgment (Ahuja, 2019), when professional judgment and AI results 
conflict, it creates ambiguity in a professional’s judgment process that is important 
to take into consideration (Lebovitz et al., 2020). As outlined above, a central 
theme in the literature on digital workplace technology is the paradoxical effects 
of mutually connected positive (enabling) and negative (constraining) effects on 
work and the professionals. Medical practice and digital health technology are 
identified as especially challenging, due to tensions and paradoxes of change and 
control (Aanestad et al., 2017; Greenhalgh et al., 2009; Lupton, 2017). A critical 
review of the medical literature reflects an ambivalence among professionals, who 
respond in diverse, often contradictory, ways to challenges from new technology, 
and express varying attitudes to patient engagement and lay people’s use of digital 
health technologies, as well as to using technologies as part of their professional 
lives (Lupton, 2017). In all, this creates new roles and responsibilities in digital 
work, and affects the patient-physician relationships, as further discussed in next 
sections. 

2.2.2 The Role of Digital Technology for Medical Practice 
and Workplace Learning 

Besides the complexity and fragmentation of health information environments, 
challenges arise from the explosive growth of medical knowledge. Physicians 
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must continually seek new information to update their knowledge so as to 
prioritize and find solutions to clinical questions, both as individuals and in 
collaboration with others (Cass et al., 2020; Green & Ruff, 2005). Today, 
textbooks and colleagues have been replaced by the Internet and point-of-care 
resources as primary information sources for clinicians (Catillon, 2017). As new 
technology is rapidly transforming healthcare it is predicted that in the future 
almost all work within healthcare will require digital skills (Konttila et al., 2019; 
Topol, 2019). Physicians are reported to encounter barriers when seeking answers 
to their clinical questions. In a Swedish healthcare setting, Rexhepi (2018) points 
out that fragmentation of medical evidence, along with interoperability issues, 
makes it almost impossible to carry out evidence based medicine and shared 
decision making in daily clinical practice. Access to digital information resources 
and training remain necessary. Learning research on this topic highlights the 
importance of work-based and self-directed learning; this requires a focus on 
evaluating the information-seeking behavior of clinicians as a first step in design, 
before developing and integrating information systems (Daei et al., 2020; Green 
& Ruff, 2005; Pettersson et al., 2017). Questions remain about the relationship 
between physicians’ use of available information systems, their medical practice 
and outcomes, and how competing medical information companies may 
complicate the problems (Catillon, 2017). 

Various studies have investigated the effects of digital health technologies on 
medical work and professions. The American Medical Association (AMA) 
conducted research on physicians’ adoption of and attitudinal shifts towards 
digital health. The research found that physicians’ requirements fall into categories 
such as “Does it work? Will I be liable? and Will it work in my practice?” The 
survey concludes this area needs more support, and that physicians currently 
planning to implement digital health tools seek support through CME courses, 
podcasts and conferences, step-by-step implementation guides, and point of care 
resources (American Medical Association, 2020). In the Swedish context, a survey 
among members of the Swedish Young Doctors Association (SYLF) ranging in 
age from 26-30 years, asked questions about experiences of IT in healthcare 
(SYLF, 2016). The results show that although most junior doctors are positive 
towards technology and want to work with digital tools, 83% said they were either 
unhappy or quite unhappy with the IT tools they have today. Of these, 93 % 
wanted a complete journal overview of the patient's history (treatments, test 
results, etc.), 90% wanted access to this information when on call, and 55% 
expressed concerns about patient safety and integrity. A recent report from 
SALAR (Swedish Association of Local Authorities and Regions (SALAR), 2020) 
likewise shows that physicians are positive about increased digitalization of 
work—8 out of 10 are positive or very positive—but only 50% believe that the 
introduction of digital tools has worked well, the lowest proportion compared to 
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the other professional groups included in the study. The report also states that a 
majority of medical students do not feel prepared to use digital tools; only 16% 
of students feel their education prepares them to use digital tools at work. 

Smartphone and tablet ownership, access, and use, e.g., for finding medical 
information and clinical decision making, are high among physicians. Usage is also 
diverse, as many health professionals are encouraged to use digital technologies, 
while others take up their use voluntarily, and in other cases, they are actively 
dissuaded from engaging with digital technologies for professional purposes 
(Lupton, 2017). Although digital technologies are becoming a core feature of 
medical work and can support the needs for continuing education, they are not 
yet fully integrated into practice. There is an increasing need for informatics in 
medical education and residency, along with computer skills and training in 
specific systems (Hoffmann & Nordgren, 2019; Niehaus, 2017). Healthcare 
professionals will need specific knowledge, including associated ethical, social, 
and communication skills, along with the willingness to adopt new practices in 
their professional context (Konttila et al., 2019). Joynes et al. (2017), specifically 
studied the integration of technology into informal workplace learning processes, 
in CPD in healthcare, and found that informal WPL arose from "opportunistic 
encounters" as well as more planned activities, which are both enabled and 
constrained through various mechanisms. Identified triggers for informal 
workplace learning include challenging or unusual conditions presented by 
patients; engaging in professional practice with others, as well as policy-driven 
changes. Li et al. (2017) found that online social networks enable informal 
learning among health professionals, for instance by sharing medical knowledge 
and through peer discussions, but it is important to include contextual factors to 
better understand the learning aspects.  

The trend toward consumer IT discussed above, specifically the blending of 
personal and professional use of technology and social media, is acknowledged 
by health researchers and institutions as a requirement to conceptualize medical 
professionalism in new ways (Ellaway et al., 2015; Gholami-Kordkheili et al., 
2013). Physicians’ use of social media, such as blogs, wikis, and social networking 
sites (both patient-physician and physician-physician) has grown extensively over 
recent years. Social media in the workplace may contribute to virtual collegial 
competence and support workplace learning, although information privacy and 
ethics must be accounted for (Bullock & Webb, 2015; Panahi et al., 2014). The 
risk of appearing unprofessional has been identified as a barrier to seeking 
information from mobile technology at the point of care (Curran et al., 2019). 
Issues of professionalism and etiquette on social media needs to be further 
addressed and integrated into medical education and practice. Ellaway et al. (2015) 
describe digital professionalism in a medical context as structured around 
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concepts of proficiency, reputation, and responsibility, and as deliberate, ethical, 
and accountable use of digital media. The tendency to describe technology use to 
enhance learning is considered problematic, since the use of learning technology 
in the workplace also changes the interaction with others and may hinder the 
benefits that technology brings to workplace learning (Bullock & Webb, 2015). In 
addition, and contrary to the many studies that have emphasized the benefits, 
results from a field study at a pediatric ER, showed that mobile computing is not 
always advantageous. Ethical and information security issues aside, this study 
highlights practical problems in real life settings (e.g., hard to keep track of the 
device, risks of it being dropped to the floor or getting wet from liquid spill) as 
well as difficulties navigating a mobile interface, particularly in stressful and hectic 
situations (Holzinger et al. 2014). Few researchers have asked public health 
workers about their experiences of social media for work (Lupton 2017).  

2.2.3 Patient-Physician Relationship in Digital Healthcare 

Online health information and emerging self-care practices have given rise to 
personalized and individualized healthcare, which enables patients to understand 
and manage their own health and interact with clinical practice in new ways. This 
trend is developing rapidly and involves adaptations by patients, healthcare 
organizations, and professionals (Gianchandani, 2011; Islind et al., 2019; Lupton, 
2013). There is potential for increased patient engagement as well as learning and 
support for reflection for the health professionals when technologies are 
integrated as part of care and work processes (Asan et al., 2016; Islind et al., 2019; 
Vallo Hult et al., 2019) At the same time, challenges arise when patients bring data 
to consultations from their own sources. 

Advancements in medicine and technology, along with new models for 
healthcare, have shifted the preferred (ideal) model for the relationship between 
healthcare providers and patients from a paternalistic model to collaborative 
approaches and shared decision making. The four models of the physician-patient 
relationship outlined by Emanuel and Emanuel (1992), refer to concepts of the 
relationship as “a conflict between autonomy and health, between the values of 
the patient and the values of the physician” (p. 2221). They describe variations in 
the physician’s role as paternalistic (the physician acts as the patient's guardian), 
informative (the physician is the technical expert), interpretative (the physician is 
a counselor or adviser) and deliberative (the physician acts as a teacher or friend). 
In practice this is considered a balancing act, where physicians often must 
consider how to maintain focus across diverse roles (Hansson et al., 2007). 
Drawing on this model, Grünloh et al. (2018) studied the effects of patient 
participation on the roles of doctors and patients through patient access to 
electronic patient records. They found that while physicians stated in interviews 
that they were in favor of patient participation, this was not supported by 
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empirical findings, which showed that paternalistic practices are still present, even 
if professionals might not be aware of them. An important finding from this study 
is that, in addition to shared decision making which was the common focus in 
discussions around patient participation, sensemaking and learning activities are 
also essential to include (Grünloh et al., 2018).  

A general concern among physicians is that the use of digital technology may 
interfere with patient communication (Sclafani et al., 2013). But several studies 
indicate that computer access to patient data or online health information during 
consults appears to contribute to improving physician-patient communication 
and collaboration. Involving patients to view the screen while the physician 
interprets the information increases patient engagement, satisfaction, and 
understanding (Asan et al., 2016; Volk et al., 2014). A study of how physicians 
respond to Internet-informed patients in consultations showed that they 
experienced considerable anxiety in response to patients bringing information 
from the Internet. In this study, this is described as a “heartbeat moment”, where 
interviewed physicians reflected and learned, using strategies like buying time in a 
consultation or directing patients to particular websites (Ahluwalia et al., 2010). 
Feeling valued by patients, and prior doctor–patient relationship was also 
important. An interesting finding from this study reflects a change in the role 
relationship, as: “reshaping their role from gatekeepers of secondary care services to 
facilitators of information interpretation and decision making, to help patients make 
informed choices about their journey through the healthcare system” (p. 93, my 
emphasis). In a similar vein, Van Den Broek et al. (2018) unexpectedly found that 
patient portals, rather than “helping patients to inform themselves and take over 
the tasks of physicians…seem to increase patients’ reliance on professional 
expertise” (p. 2). 

Finally, Tan and Goonawardene (2017) found in a systematic review that patients’ 
online health information-seeking has the ability to improve the patient-physician 
relationship. This may change the traditional structure of that relationship, in 
which patients rely on healthcare professionals as sole providers of medical 
information. Physicians viewed this as a research gap, requiring an understanding 
of how they can adjust to this shift, as well as how patient-physician relationship 
models can be adapted to meet this new healthcare paradigm. While healthcare 
professionals are concerned about increased workload and stress, little research 
has addressed this, and few studies have examined its effects on the patient-
physician relationship in the Swedish context (Cajander & Åhlfeldt, 2016).  
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2.3 Summary of Related Research 

In sum, there exists a long tradition of research on technology and the changing 
nature of work, in general and in healthcare. Yet, because technology keeps 
changing it remains a continuing challenge to understand new practices, dynamics 
and the mutually enabling and constraining aspects of digital work.  

Previous research has tended to focus on the opportunities digital technologies 
enable for interaction at work in terms of communication, knowledge sharing, 
and teamwork. The focus has commonly been on either organizationally 
embedded workplace technology, or individual use outside of the workplace. 
Today, researchers agree on the importance of looking beyond local systems in 
order to understand the role of workplace technologies and focus on broader 
relationships outside the boundaries of organizations. The literature also 
emphasizes to move beyond the study of single technology use, highlighting the 
need for research on how people today must manage a multiplicity of applications, 
platforms, and devices interdependently and simultaneously, in the modern 
workplace (e.g., Baskerville, 2011; Jarrahi et al., 2017; Leonardi & Vaast, 2017; 
Orlikowski & Scott, 2016).  

While there exists a tradition of sociotechnical and ethnographic studies 
addressing the introduction and integration of digital technology in healthcare, 
notably in the CSCW literature (Fitzpatrick & Ellingsen, 2013), comparatively 
little attention in healthcare IS research has been paid to how technology features 
in the everyday work of medical professionals (Davidson et al., 2018; Greenhalgh 
et al., 2019). More research is needed on the role of online health information, 
and how patient-generated health data intervene in the physician-patient 
relationship, especially from the perspective of physicians. Overall, the 
intersection of professional standards and digital technology in the medical 
context needs further study.  
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3 Theoretical Concepts 

The purpose of the previous chapter was to review related work to provide a 
background and motivation for the thesis and position my research in the 
previous literature. This chapter presents a combination of theoretical 
perspectives that have guided the thesis. Concepts from the information infrastructure 
literature and the notion of infrastructuring were used to shed light on challenges and 
contradictions related to the social practices of adapting new infrastructure for a 
specific context, (incorporating use, design, and maintenance). Workplace learning 
theories serve as a framework for understanding technology and learning in 
professional work. The thesis takes a sociotechnical position to information 
systems, where both social and technical aspects are accounted for; it is informed 
by the Scandinavian school of thought and perspectives on technology and work 
outlined in the previous section. 

3.1 Information Infrastructures and 
Infrastructuring 

The theoretical perspective of information infrastructures derives from 
sociotechnical research traditions in the literature. In this perspective, information 
systems are understood as complex, interconnected technologies and practices, as 
contrasted with stand-alone systems, embedded in organizational structures as 
underlying supporting services (Aanestad & Jensen, 2011; Hanseth & Lyytinen, 
2010; Rolland et al., 2018). Traditionally an infrastructure is seen as something 
essentially physical, a network, transport protocols, servers, devices, not always 
even software. Outside of IS, infrastructure refers to transportation capabilities, 
electrical grid, water supply, etc. The concept of information infrastructures goes 
beyond that to include organizational capabilities. In the IS literature, information 
infrastructures research has focused on the implementation and design of 
information infrastructures, challenges of the installed base (they evolve with a 
history of old systems and programs), and the dilemma of balancing the need for 
flexibility and stability (Aanestad & Jensen, 2011; Hanseth, 2002; Monteiro et al., 
2014). This perspective provides a useful theoretical framework for understanding 
contradictions arising from healthcare information infrastructures as it “highlights 
the tensions between standardization and flexibility, between the global and the local, 
and between the inertia of the installed base and the dynamically changing technology and 
practices that depend on that installed base” (Lee & Schmidt 2018, my emphasis).  

Overall, the broader conceptualization of information infrastructure is deemed a 
useful framing for studying interactions in digital work, as it sees infrastructures 
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as emergent, rather than being fully planned, and as fundamentally relational: “It 
becomes infrastructure in relation to organized practices” (Star & Ruhleder, 1996, 
p. 112); highlighting the larger, ecological effects of mundane and often invisible 
work and paradoxes of infrastructure (Star, 1999). Inspired by work in critical 
social science (Kling, 1991; Bowker, 1994), Star and Ruhleder (1996), in a classic 
study applied the concept of infrastructure as a framework to understand 
experience and failure in large-scale IS for collaboration. They characterize 
infrastructure as comprising nine essential dimensions: a) it is embedded in other 
structures and technology; b) it is transparent to use; c) it has a reach or scope beyond 
a single event or practice; d) it is learned as part of membership; e) it has links with 
conventions of practice (both shapes and is shaped by the conventions of a community 
of practice); f) it is an embodiment of standards; g) it is built on an installed base; h) it 
becomes visible upon breakdown and i) it is modular (pp.113-114). The continuing 
relevance of the information infrastructure perspective, as well as the dimensions 
and characteristics of infrastructure identified in these early studies is reflected in 
current research, scholarly discussions and special issues (cf. Bossen & Piras, 2020; 
Karasti et al., 2018; Lee & Schmidt, 2018; Monteiro et al., 2014; Pipek et al., 2017). 

Greenhalgh et al. (2019) address the application of the information infrastructure 
perspective for current healthcare practice. They offer a theorization of health 
information infrastructure, adapted from and extending the original dimensions 
of infrastructure (Star & Ruhleder, 1996; Star, 1999) as consisting of five defining 
characteristics: a) a material scaffolding, backgrounded when working and foregrounded upon 
breakdown; b) embedded, relational, and emergent; c) collectively learned, known, and practiced; 
d) patchworked and path-dependent; and e) institutionally supported and sustained. The 
original dimensions by Star and Ruhleder (1996) and the key characteristics of 
health information infrastructures, summarized from Greenhalgh et al. (2019) are 
provided in Table 2 below. 

Dimensions of infrastructures Defining characteristics 
Greenhalgh et al.  
(2019) 

Star & Ruhleder  
(1996) 

 

A material 
scaffolding 
backgrounded 
when working and 
foregrounded upon 
breakdown 

Becomes visible 
upon 
breakdown 

Transparent to use, in that it runs 
invisibly in the background, taken for 
granted, to support everyday tasks. 
Consequently, it becomes visible when 
it breaks or gets in the way, e.g., when 
due to inflexibility, infrastructures 
become a barrier to carrying out patient 
work in clinical context.  

Transparency 
 
Built on an 
installed base 
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Embedded, 
relational, and 
emergent 

Embeddedness Fundamentally relational, it becomes 
real in relation to organized practices 
and evolves dynamically over time. In 
the medical context, organizational 
knowing is mainly tacit and embodied. 
For example, the medical record is not 
a static container of data; it links to 
other human and technological actors 
and to documents and practices. 

Links with 
conventions of 
practice 

Reach or scope 

Collectively 
learned, known, 
and practiced 

Learned as part 
of membership 

Multiple actors involved, who must 
share an understanding of context 
based on collective learning, through 
technologically-supported cooperative 
work and organizational routines. A 
video consultation in healthcare is one 
example; infrastructure provides 
enabling conditions, but its adequacy 
will  depend on how the physicians 
view this purpose. 

Patchworked and 
path-dependent  

Embodiment of 
standards 
 

Incrementally built and fixed, cannot 
be installed or replaced wholescale. 
Need backward compatibility, not just 
with technical components but contain 
embodied standards and assumptions 
that reflect socio-cultural legacies, e.g., 
a drug ordering system that fails to 
consider nurse prescribing because it 
was designed when only doctors could 
prescribe. 

Built on an 
installed base 

Institutionally 
supported and 
sustained regulative  
 

Embodiment of 
standards 

Institutional aspects specific to health 
information infrastructures (extending 
the original dimensions of 
infrastructure). Regulative, normative 
and cultural-cognitive institutional 
pillars, materially inscribed and hard to 
change, i.e., standards, norms, and 
scripts of specific systems (are they 
considered safe, evidence-based, high-
quality, confidential, etc.). 

Table 2. Dimensions and characteristics of health information infrastructure, from Star 
and Ruhleder (1996, pp. 113-114) and Greenhalgh et al. (2019, pp. 3-4) 
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Because of the potential for emergent properties, researchers have used 
infrastructure as a verb (Bowker et al., 2010; Star & Ruhleder, 1996) using “to 
infrastructure” and “infrastructuring practice” to analyze the processes whereby 
technologies are integrated with people, materials, and tools. This process of 
adapting infrastructure to local needs and usage has been termed 
“infrastructuring” to emphasize its emergent character. Pipek and Wulf (2009) 
propose a theory of infrastructuring that focuses on the role of IT as a work 
infrastructure, defined as: “the entirety of devices, tools, technology, standards, 
conventions and protocols upon which the individual worker or the organization 
rely to carry out the tasks and achieve the goals assigned to them.” (p. 455). They 
describe the design of everyday infrastructures as a process in which both 
technology developers and technology users take part. In contrast to the 
development of applications and devices, infrastructures are not understood as 
designed from scratch but instead are continuously designed and evolving over 
longer periods of time. Hence, infrastructuring incorporates design, use, and 
maintenance (Pipek & Wulf, 2009). Infrastructuring understood as the 
reconceptualizing of work “in the context of existing, potential, or envisioned IT 
tools”, is part of all user activities (Pipek & Wulf, 2009, p. 469). Infrastructures 
become visible to users through breakdowns or moments of innovation (actual 
or perceived), that lead to a change in practice or the emergence of new local 
practice. The information infrastructure perspective has explanatory power with 
respect to existing systems and how they relate to each other, whereas the 
extended perspective of infrastructuring provides new space to examine the 
processes and practices involved in the evolution of infrastructures (Lee & 
Schmidt, 2018). In this thesis, the conceptualization of information infrastructure 
as social and relational, along with the notion of infrastructuring (Pipek & Wulf, 
2009; Star & Ruhleder, 1996) was deemed useful to analyze the digital work of 
physicians, as they engage collectively and individually in the process of tailoring 
the available technologies to their own uses, shifting attention between 
technology use in various contexts. 

3.2 Workplace Learning 

In order to meet the growing demand for new competencies required in response 
to rapid work-life change, it is essential to integrate learning into everyday work 
(Tynjälä, 2008). Learning in the workplace can occur in different forms and 
settings. As described in (Hager, 2011), theories of workplace learning have 
evolved over the last two decades, from an initial focus on individual, mainly 
formal, learning, to encompass both formal and informal learning at the 
organizational, group, and individual levels. In contrast to classroom education, 
most of the learning at work takes place in situations without explicit teaching, 
often described as informal, social, and collaborative—something that emerges 
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during everyday work activities. Researchers have theorized workplace learning 
with focus on interactional dimensions (learning from others, e.g., collaboration 
and communication) and task-based learning (learning through experience and 
reflection) across occupational settings (Nikolova et al., 2014). Frameworks and 
theories that underpin continuous education and training are generally based on 
traditional learning models; these are less suitable for reflecting contemporary 
professional practice and learning that occurs in digital work environments (Reich 
et al., 2015). The current work environments require new forms of learning.  

The theory behind this study comes from the practice-based workplace learning 
literature, which finds no separation between participating in practice (i.e., work) 
and learning; people learn as they engage in everyday work activities and interact 
with others, including with technology or artifacts in the workplace (Billett, 2014). 
This perspective critiques the traditional dichotomy of formal and informal 
learning, especially the assumption that informal or non-formal ad hoc and 
unstructured learning is less important. Instead, it views workplaces as essential 
learning environments for professional practice that generate potentially 
important learning in their own right (Billett, 2002, 2004). A work-integrated 
learning perspective can be viewed as an umbrella term for various approaches to 
teaching and learning, where theoretical and practical knowledge and experiences 
are integrated and connected across educational as well as work life and civil 
society contexts (Billett, 2009). In the field of research that only focuses on 
learning in working life, as this thesis does, the term workplace learning (WPL) is 
more established than the term work-integrated learning (WIL). 

As described in previous sections, the medical profession is characterized by a 
strong sense of community that goes beyond the acquisition of knowledge and 
skills. Taylor and Hamdy (2013) provide an overview of adult learning theories 
and implications for learning and teaching in medical education, which highlight 
the process of enculturation into the professional community: “Although 
knowledge is the easiest, and most public domain, more than half of the outcome 
domains of medical education are related to attitude e.g., lifelong learning, 
empathy, utilitarianism, communication with patients and colleagues, ethics and 
professionalism” (p. 1570). The notion that learning is a social process embedded 
in everyday life and work, as opposed to merely the acquisition of knowledge and 
skills, is central for theories of situated learning and communities of practice (Lave 
& Wenger, 1991; Wenger, 1998). Community of practice theory also emphasizes 
social interaction and communication and the basis for shared values, 
understandings, and construction of identity (Wenger, 1998, 2009). In this view, 
learning and knowing are embodied in everyday activities at work that arise from 
engaging in a community or a department at the workplace. This implies both an 
individual and a social focus. Wenger-Trayner, et al. (2014) introduce the concept 
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during everyday work activities. Researchers have theorized workplace learning 
with focus on interactional dimensions (learning from others, e.g., collaboration 
and communication) and task-based learning (learning through experience and 
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the process of enculturation into the professional community: “Although 
knowledge is the easiest, and most public domain, more than half of the outcome 
domains of medical education are related to attitude e.g., lifelong learning, 
empathy, utilitarianism, communication with patients and colleagues, ethics and 
professionalism” (p. 1570). The notion that learning is a social process embedded 
in everyday life and work, as opposed to merely the acquisition of knowledge and 
skills, is central for theories of situated learning and communities of practice (Lave 
& Wenger, 1991; Wenger, 1998). Community of practice theory also emphasizes 
social interaction and communication and the basis for shared values, 
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learning and knowing are embodied in everyday activities at work that arise from 
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of knowledgeability as an outcome of learning with respect to a landscape of 
practice rather than focusing on a single community of practice. They refer to 
social learning capability and professional knowledge as something associated not 
only with competence in specific practices, but as a negotiation of identity and 
claim to competence in an increasingly complex landscape of practice (Wenger-
Trayner et al., 2014).  

In sum, the thesis combines workplace learning theories with concepts from the 
infrastructuring and information infrastructure frameworks to identify and 
analyze characteristics and contradictions of digital work, with focus on the digital 
work physicians engage in as part of their everyday practices. Rather than focusing 
on a specific system, aspect or purpose, this thesis studies interactions in the 
everyday information infrastructure of professionals, from the perspective of 
physicians, intertwined with social, technological and contextual dimensions of 
work and learning. The concept of information infrastructures is understood broadly 
to include interactions of people and workplace technologies. And infrastructuring 
as an activity refers to the social practices of adapting new infrastructure for use 
in a specific context, from design to use to maintenance. When looking at how 
physicians design their everyday work through digital technologies, this 
perspective can shed light on tensions and challenges that arise when different 
perspectives come in contact. Workplace learning theory would affirm that this 
process continues throughout the working life through interactions with others 
and with the technology. The workplace learning perspective aligns with the 
sociotechnical approach and the information infrastructure and infrastructuring 
perspective, as they address the emergent dynamics of people’s situated 
interactions with others and with technology. Given the sociotechnical 
complexity, this offers a richer picture than reductive positivist views of causality, 
like learning as the transfer of knowledge or technology as the cause of change. 
In all, this offers a holistic perspective to the analysis of implications and 
contradictions of digital work, demands for new competencies, and changing 
conditions for learning in this new context.
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4 Research Approach 

This chapter discusses the research approach, design, and methods. The section 
starts with the research context and empirical setting in Swedish healthcare. Then 
the data collection methods and analytical approaches are explained, followed by 
a concluding reflection on my role as a researcher along with ethical and 
methodological considerations. 

4.1 Research Context 

The empirical setting is the Swedish healthcare sector, and the focus is on changes 
related to digital work and learning in this setting. Rather than focus on a specific 
technology or information system, the thesis captures interactions in and between 
existing and emerging information infrastructures as part of digital work, where 
changes and challenges for professional work are described from the viewpoints 
of physicians.  

Physicians belong to a typical highly specialized profession, one which has been 
committed to lifelong learning. Various documents and frameworks encourage 
physicians to continuously seek the latest information in professional practice. 
The need to keep current is accentuated by technological developments and 
rapidly expanding medical knowledge, predicting that almost all work within 
healthcare will require digital skills in the future (Catillon, 2017; Topol, 2019). In 
Sweden, medical residency is under the purview of public health authorities rather 
than higher education (Socialstyrelsen, 2015). In contrast to first cycle medical 
training and specialist medical training, which are both regulated, there are no 
current provisions governing the continuing professional development (CPD) of 
physicians. This has been highlighted as a barrier to professional development 
among specialist physicians, as it has resulted in increasing demands being 
imposed on employers to provide and create the scope for various CPD activities, 
and taking time off for non-mandatory courses and conferences is often 
deprioritized for more urgent medical work (Swedish Medical Association, 2009, 
2019). The deficiencies in continued training for medical specialists have gained 
increased attention, as lack of time for learning, professional development, 
reflection, and knowledge sharing may lead to unequal patient care and threaten 
patient safety (see eg., European Commission, 2015; SLS, 2012; Swedish Medical 
Association, 2019). Medical education and CPD courses have traditionally taken 
the form of classroom lectures, though there are initiatives to move away from 
this form of teaching toward problem-based approaches and learning (Ramani et 
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al., 2019; Taylor & Hamdy, 2013). There are attempts at alternative forms of 
teaching taking place at many higher education institutions in Sweden, with 
thematic education and strong focus on problem-based teaching, with mixed 
experiences (e.g. Abrandt Dahlgren, 2015). Pedagogic research shows that CPD 
courses based on modern principles of adult learning have greater potential to 
change the clinical practice of doctors than traditional lectures do (Holmgren et 
al., 2019). Missing in this, however, is the integration of digital technologies for 
work and learning in healthcare practice, and perspectives on digital learning that 
takes its point of departure from pedagogy rather than technology.  

Resident physicians working in hospital settings and at outpatient clinics in 
Western Sweden, a region with 50,000 employees and 1.6 million inhabitants, 
were invited to participate in the studies conducted for the thesis. While they 
practice as physicians, they are also engaged in continued clinical training towards 
specialist competence, thus representing the next generation of specialists. They 
also represent a number of medical fields, and since they are in specialist medical 
training (ST), they work across departments and clinics and between professions. 
In all, this makes this group especially relevant for this thesis. They were recruited 
based on their roles, as a way to access a homogenous group of interest for the 
research aim, but not to evaluate their learning per se. 

4.2 Data Collection and Analytical Approaches 

The thesis encompasses five peer-reviewed research papers, and consists of two 
parts, where Papers 1 through 3 are based on data from three separate data-sets 
from related empirical studies of resident physicians (see Table 2), using 
qualitative and quantitative methods, while Papers 4 and 5 elaborate on the results 
at a more general level based on secondary analysis of the qualitative data along 
with selected datasets from related studies. The Cover Chapter discussion is a 
retrospective analysis and synthesis of the aggregated findings, using the five 
papers as empirical data. Table 3 presents an overview of data collection methods 
and papers.  

Paper and RQ Time 
period 

Method Type of 
data 

Paper 1: How do resident 
physicians experience everyday 
learning in connection to 
information-related activities and 
ICT, both as individual specialists 
and as members of a community? 

2015 15 semi-structured 
individual interviews. 
The interviews lasted 
about 1-1.5 hour and 
were recorded. 

Qualitative 
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Paper 2: How do resident 
physicians view their role and 
practice in relation to informed 
patients and patient-centric 
technology?  

2016-
2107 

3 focus groups, 17 
participants. Each 
focus interview lasted 
about 1 hour and was 
recorded. 

Qualitative 

Paper 3: In the context of 
workplace learning in healthcare, 
how does ICT usage relate to other 
areas of digitalization, individual 
practice (expectancies and 
attitudes), organizational context, 
and social norm? 

2017 Survey, 148 
physicians (57%) 
participated, and 123 
responses were 
included in the final 
analysis. 

Quantitative 

Paper 4: How is information 
integrity dealt with in the everyday 
digital work practice of resident 
physicians? 

2015-
2017 

Datasets from Papers 
1 and 2, and 
additional data from 
1 workshop and 3 
work meetings with 
resident physicians. 

Qualitative 

Paper 5: How is public sector 
professionalism reconfigured in 
digital work? 

2015-
2017 

Qualitative data from 
Papers 1, 2 and two 
other research 
projects involving 
public sector 
professionals.  

Qualitative 

Cover chapter  2020 Retrospective 
analysis and 
synthesis, using 
Papers 1-5 as 
empirical data. 

Qualitative  

Table 3. Data Collection Methods and Articles 

The study design is framed within the context of doing research as a third-party 
doctoral student, as the PhD project specifically aims for increased collaboration 
between practice and academia. This has implications for the role of the 
researcher, which I elaborate and reflect on below. The design, topic, and 
methods of the thesis, however, were not predefined. Instead, aligning with the 
engaged research approach, the point of departure was to identify a combined 
research and practice gap within the scope of information systems (IS) and 
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workplace learning in healthcare. The purpose of bridging theory and practice 
allows researchers to draw on a variety of research methods, including qualitative 
and quantitative (cf. Mathiassen, 2017; Mathiassen & Nielsen, 2008). 

Consequently, the initial stage of the PhD process was empirically driven, based 
on a concern about workplace learning in the context of new technology and 
changing roles, aiming to better understand physicians’ perspectives and 
experiences. To accurately frame the questions relevant to the profession, 
qualitative methods were chosen for the two first papers, followed by surveys to 
quantitatively confirm and extend initial findings. The studies were conducted 
with resident physicians engaged in continuous training as part of their specialist 
medical training (ST). Findings from the initial three studies affirmed the 
importance of a holistic approach and theoretical perspectives to define tensions 
and contradictions in the material, along with an interest to move beyond 
healthcare-specific challenges. Addressing this need, the last two papers 
conceptualize on a more social theoretic level the tensions and contradictions of 
digital work in the context of personal information security practices (Paper 4) 
and in other specialized professions (Paper 5). An overview of data collection 
methods and related papers is provided in Figure 3. The analytical approaches are 
presented and discussed in the next sections.  

 

Figure 3. Overview of data collection and writing/production of papers.  

 

4.2.1 Qualitative data collection and analysis 

The thesis is based primarily on qualitative data and methods, with the aim to 
capture experiences and perceptions, and explore patterns and themes in the 
material. First, a semi-structured interview study was carried out with 15 
individual physicians, of which eight were female and seven were male. The 
participants were recruited among resident physicians from various specialties, 
engaged in a scientific course as part of their specialist medical training. I was 
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invited to give a presentation about my PhD project and the aim and purpose of 
the interview study, which I followed up with an email including more details and 
an invitation to participate, which was voluntary (see Appendix 1). The interview 
guide was developed by researchers with expertise in scientific methods and 
workplace learning, together with a senior physician experienced in qualitative 
methods in the selected population. The interview was structured around three 
key themes, with open exploratory questions aimed at encouraging respondents 
to talk freely (Figure 4). Two pilot interviews were conducted prior to the main 
study, leading to minor adjustments to the questions (see Appendix 2 for the 
complete interview guide in Swedish). I was responsible for conducting and 
transcribing all interviews. Findings from the interview study are reported in 
Paper 1. 

 

Figure. 4 Question themes and aim (Paper 1) 

The second approach was a focus group, intended to further explore the specific 
topic of challenges described in the interviews, regarding informed and digitally 
engaged patients who use Internet searches to gather information about their 
symptoms, use health apps, and bring outside data and information to 
consultations. Three semi-structured focus groups (FG) were conducted with 17 
participants, nine of which were female, and eight were male. The participants 
were recruited via e-mail (see Appendix 1), among resident physicians in the 
region at the time of the study. Five clinical scenarios (see Appendix 3) were 
developed in collaboration with a senior researcher and a physician, based on 
themes from an initial interview study (Paper 1); these were used in two of the 
focus groups. The scenarios were presented one at a time during the focus group 
interviews. An additional focus group interview was conducted, guided by the 
themes for the scenarios but aiming to understand challenges especially related to 
demands for new competencies. The focus interviews were conducted by me 
(Focus Group 3), together with the second author (Focus Group 1) and last 
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author (Focus Group 2). Findings from the focus group study are reported in 
Paper 2. 

All recorded interview data were transcribed verbatim into Swedish. The 
individual interviews resulted in 95 pages/71,766 words (excluding interview 
questions) and the focus groups resulted in 57 pages/26,782 words. Reflections 
and observations from the interviews were written down as field notes. A basic 
coding scheme was developed for each study respectively, with descriptions of 
the nodes, and the analysis was conducted using the qualitative data analysis 
software NVivo 10 (Vallo Hult & Islind, 2019). The analytical approach for both 
studies was as an iterative process of reading and coding, as themes and categories 
were revealed in the empirical material and coded into broader/narrower themes 
(an excerpt of thematic nodes and coding is provided in Figure 5 and 6).  

 

Figure. 5. Example of thematic nodes, sources, and references coded. 

 

Figure 6. Example of coding stripes and marking. 

Qualitative methods were also used in Papers 4 and 5, using secondary analysis of 
the interview data and findings from Papers 1 and 2, along with additional 
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qualitative data (selected datasets involving resident physicians) from a research 
and development project on the digital workplace reported elsewhere (Nitschke 
et al., 2020; Vallo Hult, 2017; Vallo Hult & Byström, 2017). Having worked 
extensively with the data analysis for the first studies, and from discussions at 
work at the hospital, it was apparent that there was a concern about uncertainties 
related to data and information, especially in the patient interactions. Paper 4 
comprises a reanalysis of previous findings on the digital work of resident 
physicians and was coded and analyzed using deductive content analysis 
(Graneheim & Lundman, 2004) focusing specifically on aspects related to 
information integrity. Tensions and uncertainties related to physicians’ everyday 
digital work, collaboration, and social media were categorized and mapped to the 
information security behavior typology described by Jaeger and Eckhardt (2018). 
Based on this descriptive categorization, key characteristics were summarized as 
patient or practice-oriented, on healthcare-specific dimensions.  

Paper 5 is on digital work in the broader context of public sector professionalism, 
focused on the blending of personal and organizational IT for work, and increased 
citizen involvement through IT. The analytical approach is interpretive and 
iterative, emphasizing contextual details or rich descriptions of the sociotechnical 
practice of each case, and patterns within and across the cases. The paper draws 
from three empirical cases in the public sector, where one of the cases is physician 
data from this thesis, and the other two cases concern nurses and municipality 
communicators. Anonymized transcripts and summary narratives from the cases 
were read and coded first by the data collector in each empirical setting separately, 
and then discussed in collaboration for the purpose of the paper. More 
specifically, the analytical approach for this paper was conducted through 
abductive engagement with the empirical material and theoretical reasoning 
(Alvesson & Sköldberg, 2018). An initial coding protocol was developed and 
agreed upon to ensure reliability and validity, as the coding involved all authors. 
To illustrate the cases from each empirical setting we used narrative rhetoric 
(Bryman, 2015) aggregated from the transcripts, which is suitable to emphasize 
and illuminate characteristics in rich-data cases. As part of this, changes and 
challenges identified for professional practice were summarized as case narratives, 
based on prior studies. The narrative, describing the digital work of “Jenny”, a 
fictive character representing the digital infrastructure and work of a typical 
physician is provided in Appendix 4. It was helpful to revisit the material with the 
purpose of contextualizing and telling a story, which led to the discovery of new 
aspects in the data worth further examination. 

The empirically driven and exploratory approach in the initial studies, along with 
the deductive/abductive, and theoretically informed analysis on a more general 
level in the final papers, altogether contributed to a rich understanding of the 
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Figure. 5. Example of thematic nodes, sources, and references coded. 

 

Figure 6. Example of coding stripes and marking. 

Qualitative methods were also used in Papers 4 and 5, using secondary analysis of 
the interview data and findings from Papers 1 and 2, along with additional 
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qualitative data (selected datasets involving resident physicians) from a research 
and development project on the digital workplace reported elsewhere (Nitschke 
et al., 2020; Vallo Hult, 2017; Vallo Hult & Byström, 2017). Having worked 
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Paper 5 is on digital work in the broader context of public sector professionalism, 
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agreed upon to ensure reliability and validity, as the coding involved all authors. 
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level in the final papers, altogether contributed to a rich understanding of the 
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context and the contradictions arising from digital work. The analytical approach 
used for the cover chapter discussion, is inspired by the hermeneutic framework 
described by Boell and Cecez-Kecmanovic (2014) where new learnings and 
discovery are part of the process, and the approach that Presthus and Bygstad 
(2014) have advocated as a way to make sense of the results in a paper-based PhD 
thesis. It was written retrospectively, guided by theories from workplace learning 
and information infrastructure and built upon the five appended papers as data. 
The findings of the individual papers were used to synthesize the separate 
contributions into a coherent contribution of the thesis as a whole. The synthesis 
is presented in section 5.6, forming the basis for the cover chapter discussion in 
Section 6, which centers on how physicians cope with contradictions of digital 
work, with an aim to conceptualize what digital work entails, both in this context 
and more generally.  

4.2.2 Quantitative Analysis 

Following the qualitative studies to determine variables, a survey was conducted 
to quantitatively confirm and extend findings from Papers 1 and 2 and generalize 
results to a larger population of resident physicians. The survey was distributed 
via email to Swedish physicians enrolled in a CPD course for specialist medical 
training, using Survey Monkey (See Appendix 5). As part of this we were engaged 
as guest lecturers to some participating physicians, on the topic of digitalization 
and learning in healthcare. All participants were invited to the survey prior to the 
lecture, to avoid bias and our own influencing of the responses. The survey was 
also sent to physicians who did not attend the lecture. A total of 148 physicians 
(57 percent of initial sample) answered the survey; 123 responses were included 
in the final analysis. The results from this study comprise Paper 3. The author 
team, which includes expertise in statistical methods (third author) collectively 
developed and tested the survey instrument. The questionnaire includes items 
from conventional technology adoption models, along with new items from the 
qualitative study and a related survey from a university population. Technology 
Acceptance Models (TAM) are considered robust, having been tested and 
replicated; therefore, we included generic TAM questions from previous research 
in the survey, then added health specific questions to improve response relevance.  

Appendix 6 contains a description of the dimensions and example items included 
in the questionnaire. Statements in the survey were responded on an agree-
disagree scale consistent with Likert. The main results are based on correlation 
analyses, complemented with multiple regression, specifically focusing on 
dimensions of learning. IBM/SPSS version 25.0 was used to conduct the 
statistical analysis. Construction of the questionnaire and analysis was conducted 
in collaboration in the author team, while the third author was primarily 
responsible for the statistical data analysis. 
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The main body of the work builds on qualitative data analysis, but the survey data 
adds to the findings beyond confirming and strengthening themes from interview 
data. Altogether, the findings are strengthened with the addition of generalizable 
results to the in-depth insights from the individual settings. Conversely, as a result 
of the qualitative data the survey could more accurately frame and word questions. 
Key additions are the dimensions for workplace learning, which address the 
importance of incorporating information and communication technology (ICTs) 
that support collaboration into continuing professional development (CPD) 
programs. They also give a view into digitalization in practice, which has 
important implications for incorporating technology into clinical settings.  

4.3 Reflecting on the Role of the Researcher 

As mentioned, this is an applied research PhD project in collaboration between 
University West and NU Hospital Group. This approach specifically aims for 
contributions to develop healthcare practice and increase overlaps between 
practice and academia. An approach wherein the researcher plays an active role 
engaged with people in practice is consistent with an applied research PhD 
project, as it bridges the challenges of being in practice while conducting research. 
A defining characteristic of this approach is that it draws on the perspectives of 
key stakeholders in a real-world situation and develops knowledge specifically to 
address it (Mathiassen, 2017). The different forms of engaged scholarship are 
defined according to the research perspective (role of the researcher) considered 
as either detached and external or as attached and internal and purpose of the research 
(research questions), being either to describe and explain (informed or collaborative 
basic research) or to design and control (evaluation or action research) (Mathiassen 
& Nielsen 2008, Van de Ven 2007). In this thesis, the underlying interest is to 
understand IS practices with the purpose of advising relevant stakeholders with 
valid data and constructs. The overall project goal is to contribute improve 
healthcare practice in a changing situation.  

As a third-party doctoral student, I have been working 50 percent on IT and 
information-related development projects in the NU Hospital Group, combined 
with part-time doctoral studies at University West. Experiences from engaging in 
practice have thus provided a real-world context to the thesis. I have engaged in 
a competency-based continuing professional development program for specialist 
pediatricians, various projects concerning intranet development, collaboration 
sites, and document management, as well as patient safety and quality 
improvement. Altogether it has been an iterative process of anchoring the 
relevance of the research questions for real-world problems in healthcare practice. 
While engaged in practice, I am not, however, a health professional and therefore 
also have a detached, outsider perspective with respect to the physicians in terms 
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of the data collection methods for Papers 1-3. My participant role has been as an 
actor in changing the practice through the combined research and development 
projects. A list of selected publications is provided. Publications of specific 
relevance, resulting from these projects are a) a joint R&D project on the digital 
workplace (Nitschke et al., 2020; Vallo Hult, 2017; Vallo Hult & Byström, 2017; 
Vallo Hult & Byström, forthcoming) and b) the co-design, development and 
evaluation of a digital platform, as part of a CPD program for general pediatricians 
(Holmgren et al., forthcoming; Vallo Hult et al., 2017; Vallo Hult, Islind, et al., 
2020). During the final years of the PhD project, I had the opportunity to conduct 
research from the US where the support and guidance from external supervision 
provided new insights and perspectives and resulted in one of the included papers. 
While I was still in regular contact with the hospital work, and participated in 
course work and scientific writing, this allowed me to take a step back and 
approach my data from new perspectives, as reflected in the structure of the 
thesis. 

The combination of doing research while being in engaged in practice has been 
important to the thesis and outcomes of the PhD project. Working in close 
collaboration and participation with relevant stakeholders at the hospital has 
guided and validated my research in terms of regular collegial feedback, avoiding 
misconceptions that might arise from a less engaged effort. I have been able to 
present and discuss preliminary research findings in the professional setting 
outside of academia. The broader perspective provided valuable knowledge and 
insights for the synthesis in the cover chapter. At the same time, I am aware of 
difficulties with engaged research and the complexity of the role, where the 
purpose is to contribute to both theory and practice. For this reason, I have been 
transparent about my role in all work activities and projects related to my research 
at the hospital. The papers included in the thesis did not involve interventions 
directly aimed at changing the practices of participants but may have been affected 
by my role and connection to the hospital. Further ethical and methodological 
considerations are discussed in the following section.  

4.4 Ethical and methodological considerations 

In all three studies the research project was presented to the physicians and an 
invitation to participate was sent by email. Informed consent was obtained 
according to Codex Rules & Guidelines for research, which provide guidelines, 
ethics codes and laws that regulate and place ethical demands on the research 
process. Participants in the qualitative studies (Papers 1 and 2) were given 
information both in written form in the invitation letter (see Appendix 1) and 
orally at the time for the interviews. The information described the purpose of 
the study and guaranteed that the information they shared would only be used for 
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research purposes and that no personal, identifying information would be 
included with the research results. Further it asserted that participation in the 
study was voluntary and could be withdrawn and discontinued at any time, 
without explanation, and that the interviews would last about 1-1.5 hours and be 
recorded. The survey was also distributed via email. The invitation and 
introduction to the survey stated information about the research background and 
purpose of the study, that the data material would be treated confidentially, and 
that participants by answering the questionnaire, gave consent to participate in 
the study (see Appendix 5).  

Given the empirical setting in healthcare, the ethical aspects were carefully 
considered, as information about health status and other personal matters are 
classified as confidential. The Act concerning the Ethical Review of Research 
Involving Humans (SFS 2003:460, 3 - 5 §§) applies to research conducted in 
Sweden that: involves a physical intervention, on both living and deceased 
persons; is done with a method that aims to affect a person physically or 
psychologically or involves an obvious risk of harming the research subject; is 
performed on biological material traceable to specific individuals; or includes the 
processing of sensitive personal data or of criminal records. For the studies 
reported in this thesis, ethical approval was not required as the studies did not 
involve patients or sensitive personal data. The applied research approach 
however, added specific (contextual) issues around ethical considerations. Taking 
an active role and engaging in change management and development work at the 
hospital (e.g., in my role as project leader), involves having an influence on the 
participants. But within the PhD project this was done primarily in my role as an 
employee and not as a researcher. Aligning with the engaged research as described 
above the research team have had an ongoing discussion regarding ethical 
considerations throughout the PhD project, advised by relevant stakeholders and 
legal expertise for studies conducted as part of my work at the hospital. The dual 
purpose of also researching the process and results were added to the formal 
project description and communicated among project members and participants. 
As for the research studies in Papers 1-3, we followed standard procedure.  

Despite best efforts and striving for rigor, transparency, and attention to details, 
the research approach and methods applied in this thesis, as presented above, 
have limitations that need to be addressed. Firstly, the empirical studies are based 
on qualitative and self-reported data, which can contain biases. For example, 
participants may answer based on what they believe is the right answer, rather 
than what they really feel. As well, participants may volunteer to participate based 
on specific or strong opinions regarding the study topic, thus wanting to influence 
the outcome. Such biases were handled by using multiple questions and open 
questions that allowed the participants to elaborate on their answers and provide 
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nuances. Furthermore, the secondary analysis in Papers 3 and 4, while providing 
new insights and perspectives on the data, has the disadvantage of building on 
qualitative interviews not targeted on the topic of information integrity (Paper 4) 
and professionalism in digital work (Paper 5). Thus, the findings are limited to the 
context of the original studies. However, the longitudinal and explorative 
approach provided a rich material, and all studies were conducted within the wider 
research topic of researching work and learning in relation to digital technology 
which made it suitable for conducting the secondary analysis from a new 
perspective. As with all small-scale studies that use a qualitative and engaged 
approach, findings of the thesis are not easily generalized beyond the specific case. 
The quantitative study provides validation, as well as the longitudinal involvement 
with stakeholder groups throughout the PhD project, where findings from the 
individual studies and the thesis have been presented and discussed in different 
phases. The engaged research approach (Mathiassen & Nielsen, 2008; Van de 
Ven, 2007) has been suggested in the debate around rigor and relevance in IS 
research, as a method that addresses contemporary IS challenges, relevant for 
practice, while simultaneously contributing to building theory within the IS 
research discipline (e.g., Benbasat & Zmud, 2003; Davenport & Markus, 1999). 

Another methodological reflection is that it was hard to do a traditional systematic 
literature review, using explicit inclusion and exclusion criteria. The broad topic 
and interdisciplinary approach of the thesis, combined with many and various 
definitions and concepts related to digital work, made it hard to formulate a 
precise enough search strategy. I conducted bibliographic literature searches at 
different stages of the PhD project, as well as for the individual papers, aiming at 
finding studies in selected journals and outlets within Information Systems (IS), 
overlapping research fields Computer Supported Collaborative Work (CSCW), 
Information Science, and health and medical informatics. In addition, a targeted 
search was conducted in interdisciplinary databases (Scopus, Google Scholar) to 
include for instance workplace learning, organization and communication studies 
as well as in PubMed, to include relevant articles in the medical field. For the 
cover chapter however, the review of related research presented in Chapter 2, 
aimed for representativeness over comprehensiveness, aligning with the 
hermeneutic review method of Boell and Cecez-Kecmanovic (2014). This 
approach is an iterative process of reading, searching, and reflecting, including 
reassessments and shifts in perspectives arising from new perspectives in the 
material. I started by compiling a set of review articles, editorials, calls for papers 
and conference tracks based on prior knowledge and informal networking. This 
was followed by additional searching, using keywords from these papers, 
snowballing, and citation analysis (tracking references of references) as a way of 
finding more relevant sources, while avoiding getting sidetracked. Additionally, 
because of diversity and a lack of standardization in IS and related fields compared 
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to the more structured format of medical articles, indexed in PubMed, it was not 
always clear from the bibliographic post (in title, keywords or abstract) if a paper 
was relevant or not, and what the key findings are (cf. Paré et al., 2015). Thus, 
while looking to identify and outline key themes and areas of relevance, along 
with areas where the literature identifies gaps in research, studies of relevance may 
have been overlooked if they used other concepts and simply because of the vast 
amount of research on the broader topic of IT, digitalization, learning, and work. 
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5 Summary of Papers 

This section gives a brief presentation and extended summary of key findings 
from each of the research papers, ending with a synthesis and description of 
retrospective analysis of the papers conducted in the cover chapter. The 
publication strategy follows from the interdisciplinary character of the thesis as a 
whole, aiming for publications in major conferences and journals within 
Information Systems (IS), as the main foundation of the thesis, along with 
Workplace Learning (WPL) and Healthcare Informatics.  

Paper IS WPL Healthcare 
1. ICT and learning usability at work: Challenges 

and opportunities for physicians in everyday 
practice 

X X  

2. Flipped healthcare for better or worse X  X 
3. Digitalization and physician learning: Individual 

practice, organizational context, and social norm 
 X X 

4. Information integrity and human infrastructure 
in digital health care 

X   

5. Reconfiguring professionalism in digital work X   
Table 4. Overview of papers and focus of outlets 

5.1 Paper 1. ICT and Learning Usability at Work: 
Challenges and Opportunities for Physicians 
in Everyday Practice 

The aim of this qualitative study was to explore physicians’ perspectives on 
learning and how ICT can support learning at work in various ways. Workplace 
learning activities prompted by patient cases were considered a major aspect of 
all learning. Even though the subject was digitalization and physician learning, it 
was interesting that the patient perspective occurred as a cross-cutting theme 
throughout the interviews. In general, the physicians placed a strong focus on 
their own responsibility to learn and keep updated. Patients who sought 
information on the Internet (“Dr. Google”) were not perceived as problematic, 
but several physicians reflected on the doctor-patient relationship and 
commented on an ongoing change in the medical profession that led them to a 
more pedagogical or consultative role. Although collegial learning was highlighted 
as important, they expressed the opinion that turning to trustworthy Internet-
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based sources, representing “the common professional knowledge”, might in fact 
be a better option than subjective opinions from colleagues or specialists at work. 
Regarding ICT, there was a duality of views. The physicians expressed frustration 
with existing IT systems but were positive about the potential of new technology 
for collaboration, knowledge sharing, and daily learning at work. Social media or 
digital tools for collaboration were seldom mentioned spontaneously and were 
not looked upon as work-related. Even so, it was apparent that respondents were 
reading and participating in medical information exchanges using social media, 
along with work-related discussions online and outside of work.  

The study illustrates how evidence-based practice, health-related ICT, and 
digitalization of work and learning is changing healthcare and the professional 
role of the physician. A key challenge seems to be knowing how to navigate and 
balance between a physician’s own knowledge and experience, collegial learning 
and expertise, formal guidelines and regulations, and the newly emerging role of 
patients as co-creators and participants in care. The findings indicate that 
continuous learning to a large extent is informal and case-driven and that ICT 
may play an important role in learning opportunities and support reflection and 
learning for individual physicians and for the collective. This has implications 
both for research and practice. Even though new technology and systems require 
more learning, they might be a part of the solution as well. We argue that the new 
era of supporting ICT must be based on the work and learning situation in clinical 
practice and include learning usability. Better integration of health-related and 
administrative ICT, as well as learning in everyday work, are key aspects. 

5.2 Paper 2. Flipped Healthcare for Better or 
Worse 

Based on clinical scenarios (vignettes), this study explores how resident physicians 
view their roles and practices in relation to informed patients and patient-centric 
technology. The scenarios were developed in collaboration with a senior 
researcher and physician, based on themes from the initial interview study (Paper 
1). In addition, a semi-structured focus group interview was conducted, guided by 
the themes for the scenarios but with open questions, aiming for deeper 
understanding of challenges related to professional knowledge and expertise.  

The findings show that traditional roles of novice vs. expert are challenged by 
digitalization of work and learning in healthcare. Even as resident physicians seek 
advice from experts or peers, they in turn serve as sources for updated medical 
knowledge for their supervisors and are likewise a source of technological savvy. 
Findings from this study illustrate how expertise is challenged even more when 
patients are added to the equation as co-creators in care, bringing individualized 
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data and digital tools developed outside of the healthcare system. Drawing on the 
notion of flipped healthcare, the study argues in favor of the need for new 
professional competencies in routine clinical data work, along with new attitudes, 
newly defined roles, and better ways to develop reliable online sources. The 
findings illustrate how the new patient roles alter physicians’ work and their use 
of data to update professional practice. 

In sum, the findings show that flipped healthcare has the potential to improve 
healthcare practice but requires substantial adjustments to the healthcare system 
and profession. Training in the use of patient-centric technology is important 
but not sufficient. The social context also changes when patients become co-
producers of health information rather than being passive consumers of it. 
Given that social roles are assumed rather than articulated, this becomes a 
complex cultural change, one that for now each physician must navigate for him 
or herself in the absence of explicit structures. 

5.3 Paper 3. Digitalization and Physician Learning: 
Individual Practice, Organizational Context, 
and Social Norms 

This study builds on our earlier research into physicians’ everyday use of ICT to 
integrate digital support for deliberation into CPD and clinical work (Papers 1 and 
2). The question is whether established predictors of ICT usage (i.e., attitudes, 
effort, and perceived usefulness) carry over to learning models in clinical practice. 
Dimensions named organizational context and social norm are seen as potential 
predictors of ICT usage. The study seeks to add to knowledge and constructs that 
can explain physicians’ usage of ICT for workplace learning and in turn facilitate 
enabling practices.  

A survey was conducted with Swedish physicians who were participating in a CPD 
program as part of their specialist medical training. The main results are based on 
correlation analyses, complemented with multiple regression, specifically focusing 
on dimensions of learning. Survey questions regarding attitudes and actual use of 
technology were adapted from previously published scales, with added 
dimensions of collegial collaboration and. A total of 148 physicians (57%) 
participated in the survey, and 123 responses were included in the final analysis. 

The results suggest that physicians' actual use of ICT depends on perceived 
performance, social influence, and organizational facilitation. Social norm was the 
most important variable for actual use, whereas performance expectancy (the 
extent to which ICT was perceived as useful) was important for use of ICT for 
learning. The degree of individual digitalization affects performance, and, in turn, 
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of data to update professional practice. 

In sum, the findings show that flipped healthcare has the potential to improve 
healthcare practice but requires substantial adjustments to the healthcare system 
and profession. Training in the use of patient-centric technology is important 
but not sufficient. The social context also changes when patients become co-
producers of health information rather than being passive consumers of it. 
Given that social roles are assumed rather than articulated, this becomes a 
complex cultural change, one that for now each physician must navigate for him 
or herself in the absence of explicit structures. 

5.3 Paper 3. Digitalization and Physician Learning: 
Individual Practice, Organizational Context, 
and Social Norms 

This study builds on our earlier research into physicians’ everyday use of ICT to 
integrate digital support for deliberation into CPD and clinical work (Papers 1 and 
2). The question is whether established predictors of ICT usage (i.e., attitudes, 
effort, and perceived usefulness) carry over to learning models in clinical practice. 
Dimensions named organizational context and social norm are seen as potential 
predictors of ICT usage. The study seeks to add to knowledge and constructs that 
can explain physicians’ usage of ICT for workplace learning and in turn facilitate 
enabling practices.  

A survey was conducted with Swedish physicians who were participating in a CPD 
program as part of their specialist medical training. The main results are based on 
correlation analyses, complemented with multiple regression, specifically focusing 
on dimensions of learning. Survey questions regarding attitudes and actual use of 
technology were adapted from previously published scales, with added 
dimensions of collegial collaboration and. A total of 148 physicians (57%) 
participated in the survey, and 123 responses were included in the final analysis. 

The results suggest that physicians' actual use of ICT depends on perceived 
performance, social influence, and organizational facilitation. Social norm was the 
most important variable for actual use, whereas performance expectancy (the 
extent to which ICT was perceived as useful) was important for use of ICT for 
learning. The degree of individual digitalization affects performance, and, in turn, 



 

48 
 

actual use. The study highlights the need to incorporate ICT into CPD and clinical 
work. Besides formal training on how to use specific systems, there needs to be 
more emphasis on understanding the usefulness of digitalization in practice. The 
model in this study includes contextualized dimensions of ICT and learning in 
healthcare. Findings confirm the influential role of the medical community. This 
suggests a need to increase collegial expectations for digital collaboration as a way 
to upgrade practitioner experience and learning for the digital age. 

5.4 Paper 4. Information Integrity and Human 
Infrastructure in Digital Healthcare 

This paper uses the concept of infrastructuring, referring to the social practice of 
adapting human infrastructure for specific contexts or adapting technical 
infrastructure in the process of use to suit a collective social purpose to describe 
ongoing changes to healthcare informatics and the patient-physician role 
relationship. The paper examines how physicians cope with the contrast between 
structure and flexibility as they try to serve patient needs in the new environment 
of digital platforms and digitally engaged patients.  

Patients now bring information from health apps, social sites, and other 
physicians to their consultations. Physicians in turn use blogs, wikis, and social 
networking sites to interact with peers and keep current. While positive overall, 
this development poses challenges to professionalism, information integrity, and 
to the physician’s ability to meet patient expectations. Information integrity, i.e., 
accuracy, safety, legality, and privacy, is essential because of risks to both parties. 
Infrastructuring in this case is the maintenance of information privacy and 
accuracy, or information integrity in an ambiguous technical environment. The 
focus of this paper is on information integrity and the role of human 
infrastructures from the perspective of physicians.  

For this paper deductive content analysis was used to re-analyze datasets from 
studies 1 and 2. Tensions and uncertainties in physicians’ everyday digital work, 
collaboration, and social media were categorized, and key characteristics 
summarized in a conceptually ordered display as patient or practice-oriented, on 
healthcare-specific dimensions of infrastructuring. The findings highlight the 
human infrastructure aspect of information integrity in the face of missing 
technological infrastructure in healthcare, where lives are at stake and patient 
privacy is a regulatory requirement. The infrastructuring and information security 
strategies frameworks both shed new light on existing data, unpacking 
infrastructuring work of physicians in complex information environments. For 
physicians, this means dealing with information integrity to align patient needs 
with medical practice standards. The conceptual framework lends itself to further 
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research studies where there is a tension between client and practitioner as they 
navigate infrastructuring projects and provide a promising path for exploration 
into practice guidelines, red flags, and recommendations.  

5.5 Paper 5. Reconfiguring Professionalism in 
Digital Work 

Information Systems research and practice face constant new and complex 
challenges as workplace technology expands beyond organizations and blends 
everyday life and work. The focus of this paper is on blended IT, referring to the 
fact that professionals today interchangeably use both personal and organizational 
IT for work, while also facing increased citizen involvement through IT. The 
empirical settings for the qualitative research are three different public sector 
professional groups: physicians, nurses, and communicators.  

The findings describe how professionalism is reconfigured in digital work of 
professionals in three main ways. Firstly, the personal and professional use of IT 
merge, which affects autonomy. Our findings point to uncertainties and role 
ambiguity among the participants, as there are no clear policies or guidelines to 
follow in these new channels, which contrast with the regulated infrastructures 
within healthcare and the public sector in general. Secondly, the entrance of 
patient and citizen IT into work is a challenge to established views on knowledge 
and expertise. Lastly, the entrance of patient and citizen IT into work poses a 
challenge to established views on knowledge and expertise. Altogether the 
entanglements of blended IT influence the core value of the common good, 
which are characteristic of public sector professions. These three changes outline 
the new professionalism in the public sector. 

In conclusion, this study contributes an understanding of what digital work entails 
and how professionalism in the public sector is reconfigured through the use of 
blended IT. What the three cases show is that digital professionalism in the public 
sector is not straightforward. Balancing potential with contradictions is a process 
where professionals must develop new dynamic practices. 

5.6 Synthesis of Papers and Cover Chapter 
Analysis 

In sum, the findings from the appended papers report on physicians’ perceptions 
and experiences of using technology as part of everyday work and learning (Paper 
1), in particular how medical practice reflects increased patient engagement in 
their own health data in flipped healthcare (Paper 2). Paper 3 illustrates 
quantitatively the potential of integrating technology for learning in clinical work 
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and continuing professional development (CPD). Findings from these initial 
studies highlighted the importance of a holistic approach and theoretical 
perspectives to understand contradictions in the material, along with an interest 
to move beyond healthcare-specific challenges, as many of the identified changes 
were of a more general character. On a general level, the contradictions of 
physicians’ interactions with patients and social technology, provide an 
opportunity to schematize the contradictions around data and how physicians 
respond to them in different ways (Paper 4). Finally, digital work is addressed 
within a context of professional work in public sector, illustrating how balancing 
potential with contradictions is a process where professionals continuously 
develop new dynamic practices and reconfigure professionalism (Paper 5). 
Altogether, the findings present a variety of related challenges that further the 
overall aim to explore dimensions of digital work that arise from the use of digital technologies 
in daily work and learning, with a focus on the professional role of physicians. 

As Presthus and Bygstad (2014) point out, the format of a paper-based thesis has 
several advantages, such as getting published early and dividing the PhD project 
into smaller pieces. But at the same time, it makes it harder to do the summary, 
and to show how the individual papers fit together as one coherent contribution, 
since the papers are published at different stages during the PhD process and 
influenced by peer review at diverse publication outlets. I wanted to publish in 
major conferences and journals within both the information systems (IS), 
workplace learning (WPL) and healthcare domains, each with their own standards 
and traditions. Thus, while the individual papers address aspects of the same 
topic, each has a specific research question, and is written for partly different 
audiences, as outlined above. The appended papers also reflect on how my 
thinking developed through the PhD process, beginning with an initial interest 
and concern about physicians’ everyday learning at work, with the aim to develop 
digital tools to support their needs to stay updated and collaborate with peers. 
During the project, however, there were major learnings from the research 
literature, changes in technology, and my own findings that shifted the focus 
towards patient influence in the clinical setting and understanding how physicians 
balance patient perspectives as they use technology in routine work.  

After the first papers were already published, I discovered the theoretical concepts 
of information infrastructure and infrastructuring (described in Section 3) useful 
in explaining key tensions described in the interviews, such as challenges of the 
installed base of legacy systems, the contrasting need for flexibility and stability, 
and other emerging contradictions of physicians’ ongoing efforts to align new IT 
with existing technology and practices. I revisited the data, informed by the 
information infrastructure and infrastructuring perspective, for the analysis in 
Paper 4. This paper was presented at Americas Conference on Information 
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Systems (AMCIS), and while the paper was limited by the conference paper 
format, the discussion during the session provided valuable feedback and 
interesting ideas that have been further developed in other publications, as well 
as incorporated in the cover chapter discussion, extended beyond the information 
integrity and digital collaboration theme. Likewise, collaborative research and 
writing during the PhD project sparked an interest to explore similarities within 
the broader context of public sector professionals, as the identified contradictions 
and processes of navigation and negotiation related to digital work among 
physicians were of a more general character, resulting in the comparative analysis 
in paper 5. 

The aim of the retrospective analysis in the cover chapter was to merge and use 
the findings of the individual papers to synthesize the separate contributions and 
make a coherent case of the thesis as a whole, providing a full picture of the 
changes that are happening across all the dimensions, and incorporating learning 
aspects in the process of change. A summary of identified challenges and related 
infrastructure in focus for each of the papers is provided in table below and 
further elaborated on in the discussion in next chapter. 

 

Paper Identified challenges Information Infrastructure 

Paper 1 
 

Trustworthiness and authority in 
online information; how to 
navigate and balance multiple 
technologies and diverse 
perspectives; how to prioritize 
different kinds of information 
and the responsibility to provide 
answers vs. guiding patients to better 
information sources. Need for 
better integration of technology 
for learning in clinical work. 

Physicians use of everyday 
digital technologies, personal 
and professional, for seeking 
information, collaboration 
and staying up to date, both 
at point of care and for 
professional development. 
Patients use of online health 
information sources, from 
the physicians’ point of view.  

Paper 2 Tensions and uncertainties about data 
quality and consistency, control, 
and responsibility; how to balance 
patient generated data against 
own expertise; unclear work-
discretionary boundaries. Need 
for integration of patients own 
data in standard medical systems. 
Potential for shared learning 

Physicians perspective on 
patient-centric technologies 
and use of online health 
information, and own 
medical information seeking 
for answering clinical 
questions, learning, and 
staying updated. 
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Paper 3 Altered relationships between 
physicians and their peers, 
patients, data, and organizations. 
Dual nature of health information 
systems and corresponding need 
for contextual factors of social 
consequences of new 
technologies and specific to 
learning in healthcare. Underused 
potential for learning.  

Defined broadly to comprise 
all digital technologies that 
enable capture, processing, 
storage, and exchange of 
information electronically. 
Including healthcare-specific, 
organizational, and individual 
devices, applications, and 
platforms. 

Paper 4 Tensions and paradoxes around 
information integrity when trying 
to align patient needs with 
medical practice standards, 
balancing flexibility and 
standardization in the choices and 
use of IT at work (privacy 
security issues). 

Healthcare social media, 
physician perspective and 
experiences of online 
information (Dr Google); 
patient generated health data; 
digital collaboration and 
knowledge sharing. 

Paper 5 Blurring boundaries when personal 
and professional uses of IT 
merge, challenges to established views 
on knowledge and expertise from 
patient and citizen technology 
use, balancing blended IT and finding 
the right level of public sector 
professionalism which is the duty 
to serve the public good 

Traditional workplace 
technologies, consumer IT 
used both privately and for 
work; technology brought in 
by or used in interactions 
with patients and citizens. 
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6 Discussion 

The focus of the cover chapter discussion centers on how physicians cope with 
contradictions of digital work, with an aim to identify and analyze defining 
characteristics and conceptualize what digital work entails, both in this context 
and more generally. The domains of information systems, work, learning, and 
healthcare are each complex areas, with their own diverse bodies of literature. I 
have combined applicable theoretical concepts and perspectives from each area 
and applied them to an interdisciplinary problem. Challenges to the medical 
profession are intertwined with social, technical, and contextual dimensions of 
work. Consistent with previous literature, tensions unfold from continuous 
changes in technology, people, and practices, which are constantly reconfigured 
(cf. Jarrahi et al., 2017).  

Analysis of empirical data revealed a division between physicians’ experiences, 
attitudes, and strategies that are (a) practice-oriented contradictions of managing 
multiple roles and responsibilities in everyday digital work, and (b) patient-oriented 
contradictions related to the patient-physician role relationship in flipped healthcare. The 
findings illustrate that coping with contradictions in digital work is a balancing act 
where physicians continuously reconfigure professionalism in terms of attributes 
traditionally related to their professional roles like autonomy, knowledge and 
expertise, norms and values, and professional boundaries. A conceptual model of 
the types of contradictions identified in digital work, and the ongoing efforts 
(infrastructuring work) required to cope with them, is presented in Figure 7, 
further discussed below. 

 

Figure. 7. Conceptual model describing contradictions of digital work in changing 
healthcare (inspired by Davison and Ou, 2017) 



 

52 
 

Paper 3 Altered relationships between 
physicians and their peers, 
patients, data, and organizations. 
Dual nature of health information 
systems and corresponding need 
for contextual factors of social 
consequences of new 
technologies and specific to 
learning in healthcare. Underused 
potential for learning.  

Defined broadly to comprise 
all digital technologies that 
enable capture, processing, 
storage, and exchange of 
information electronically. 
Including healthcare-specific, 
organizational, and individual 
devices, applications, and 
platforms. 

Paper 4 Tensions and paradoxes around 
information integrity when trying 
to align patient needs with 
medical practice standards, 
balancing flexibility and 
standardization in the choices and 
use of IT at work (privacy 
security issues). 

Healthcare social media, 
physician perspective and 
experiences of online 
information (Dr Google); 
patient generated health data; 
digital collaboration and 
knowledge sharing. 

Paper 5 Blurring boundaries when personal 
and professional uses of IT 
merge, challenges to established views 
on knowledge and expertise from 
patient and citizen technology 
use, balancing blended IT and finding 
the right level of public sector 
professionalism which is the duty 
to serve the public good 

Traditional workplace 
technologies, consumer IT 
used both privately and for 
work; technology brought in 
by or used in interactions 
with patients and citizens. 

Table 5. summary of identified challenges 

53 
 

6 Discussion 

The focus of the cover chapter discussion centers on how physicians cope with 
contradictions of digital work, with an aim to identify and analyze defining 
characteristics and conceptualize what digital work entails, both in this context 
and more generally. The domains of information systems, work, learning, and 
healthcare are each complex areas, with their own diverse bodies of literature. I 
have combined applicable theoretical concepts and perspectives from each area 
and applied them to an interdisciplinary problem. Challenges to the medical 
profession are intertwined with social, technical, and contextual dimensions of 
work. Consistent with previous literature, tensions unfold from continuous 
changes in technology, people, and practices, which are constantly reconfigured 
(cf. Jarrahi et al., 2017).  

Analysis of empirical data revealed a division between physicians’ experiences, 
attitudes, and strategies that are (a) practice-oriented contradictions of managing 
multiple roles and responsibilities in everyday digital work, and (b) patient-oriented 
contradictions related to the patient-physician role relationship in flipped healthcare. The 
findings illustrate that coping with contradictions in digital work is a balancing act 
where physicians continuously reconfigure professionalism in terms of attributes 
traditionally related to their professional roles like autonomy, knowledge and 
expertise, norms and values, and professional boundaries. A conceptual model of 
the types of contradictions identified in digital work, and the ongoing efforts 
(infrastructuring work) required to cope with them, is presented in Figure 7, 
further discussed below. 

 

Figure. 7. Conceptual model describing contradictions of digital work in changing 
healthcare (inspired by Davison and Ou, 2017) 



 

54 
 

6.1 Multiple Roles and Responsibilities in Digital 
Work 

This section discusses one set of contradictions identified in the data, defined as 
practice-focused—i.e., with implications for medical practice but not directly for 
patient interaction. These are in various ways related to new and unclear roles and 
responsibilities, discussed below as three dimensions of digital work: a) increased 
responsibility for self-management of everyday technologies for information 
seeking and keeping up to date, b) how to handle the blending of personal and 
professional use of digital technologies, and c) demands beyond medical issues 
arising from this mixed environment. This affects professionalism in terms of 
autonomy and influence, as the increased flexibility and freedom creates 
contrasting feelings of responsibility and loss of control of one’s own work 
(Jussupow et al., 2018; Susskind & Susskind, 2015). 

First, as illustrated in Papers 1 and 2, physicians reflected on the health 
information infrastructure as a double-edged sword, commonly pointing toward 
both risks and benefits. This is described in the papers as a balancing act or art of 
navigating and making sense of diverse information sources and perspectives. In 
line with other literature on information infrastructures, physicians describe 
contradictions of working in complex infrastructures of new and old platforms, 
systems, and applications, often conducting analog and digital work in parallel (cf. 
Bossen & Piras, 2020; Greenhalgh et al., 2019; Islind et al., 2021). They expressed 
shared feelings of frustration due to problems with existing healthcare systems 
yet were positive toward the potential for digital work and learning, in terms of 
new opportunities to keep updated, seek information, share knowledge, and 
collaborate, but they also raised concerns about information security and privacy. 
Paper 3 extends these findings and further highlights the need to integrate digital 
collaboration and reflection in continuing professional development (CPD) and 
clinical work to develop a better understanding of the usefulness of digitalization 
in practice (i.e., digital work).  

Additionally, physicians reported specifically on fragmentation of online clinical 
evidence in diverse information systems with separate login procedures and levels 
of security. This confirms contradictions in prior research of demands and 
ambitions to practice evidence based medicine while facing barriers in everyday 
clinical care (Daei et al., 2020; Rexhepi, 2018). The challenges of expanding 
medical knowledge are reflected in the production of systematic reviews and 
guidelines that try to bridge the gap between current research, future research, 
and medical practice. This gap is now increasing more rapidly than the publication 
of new original research (Catillon, 2017; Topol, 2019). Paper 1 concludes that the 
design of personal working environments could be a way to meet the expressed 
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need for an overview. This is further elaborated on and reported in related work 
(Nitschke et al., 2020; Vallo Hult, 2017) illustrating how the development of 
digital workplaces allows flexibility for employees to design their digital work as 
new practices emerge and evolve over time (Nitschke & Williams, 2018; Pipek & 
Wulf, 2009). This can be extended to include personal information infrastructures 
that cross between personal and professional use and relate to corresponding 
shifts of increased individual responsibility to manage multiple technologies, as 
noted in the literate (Carroll & Reich, 2017; Davison et al., 2014; Jarrahi et al., 
forthcoming).  

The importance of reliable information is emphasized both in the papers (1 and 
2) and in the literature (Daei et al., 2020). Physicians increasingly turn to online 
sources and social media to seek information, share knowledge, and stay up to 
date with the latest medical evidence (Catillon, 2017; Lupton, 2017). Decisions 
made from these sources affect patient diagnoses, treatments, prognoses, care 
plans, and quality of life decisions. Paper 3 strengthens these findings and 
addresses the need to incorporate digital technologies into CPD and clinical work, 
in addition to formal training on how to use specific systems. The results suggest 
the approach should take its point of departure from pedagogy rather than 
technology in medical education and CPD. This would place more focus on 
understanding the usefulness of digital technologies as well as its ethical and social 
consequences (Hoffmann & Nordgren, 2019; Konttila et al., 2019; Niehaus, 
2017). It is important to distinguish between digital technologies for 
documentation and administration, and more exploratory technologies for 
finding knowledge or algorithms for treatment recommendations. Access to 
information and guidelines was overall considered to facilitate decision making 
and clinical work, but physicians found it challenging to balance diverse 
perspectives of clinical evidence, own knowledge, patient preferences, and 
collegial learning (Paper 1). Findings from Paper 2 illustrate how different aspects 
of everyday digital technologies co-exist, sometimes in parallel and sometimes as 
conflicting perspectives. This was expressed in contradictory statements from the 
participants. On one hand, there was the view that IT is just as integrated into 
care as the doctor’s stethoscope. On the other, they struggled with defining ethical 
and legal boundaries added to their responsibilities as individual physicians (cf. 
Bullock & Webb, 2015; Panahi et al., 2014; Vallo Hult, Islind, et al., 2020).  

Secondly, the duality of blending professional and private use of technology was 
identified as a common concern across all the papers. While physicians 
emphasized the importance of keeping private and professional realms separate, 
at the same time they describe how the boundaries merge in practice, for instance 
when checking email, reading, participating in work-related discussions outside of 
work, or connecting with peers on private social media channels. The stress of 
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not being able to let work go was emphasized in relation to digital work, “since it 
is often left to the professionals as individuals to figure out how to juggle multiple 
competing tasks and demands in a day” (Paper 5). Findings in Paper 4 and 5 
illustrate how professionalism in ever-changing, informal, flexible, and 
transparent work environments contrast with the traditional hierarchical 
structures in the public sector in the context of institutional settings like healthcare 
and other public sector institutions (cf. Reay et al., 2017). This is a result of unclear 
policies, contradictions, and mixed signals about the professional role from 
themselves on the one hand, and on the other requirements from the IT 
department and management about what is and is not allowed. This is discussed 
further in Paper 5 and aligns with the literature on social media in the workplace, 
where contradictions from the different logics of institutions, and the logics of 
professions and social media have been highlighted (Forsgren, 2018; Leonardi & 
Vaast, 2017; Oostervink et al., 2016; Smailhodzic et al., 2016). Besides the risks to 
patient confidentiality, physicians were hesitant about online communication as it 
can easily lead to misunderstandings; both transparency and persistence are 
constraining factors to posting questions online. Being questioned by peers and 
senior colleagues is inhibiting (Leonardi & Vaast, 2017). Paper 3 confirms that the 
medical community is a strong influence on use (Abouzahra et al., 2015), 
suggesting an emphasis on collegial expectations for digital collaboration as a way 
to enhance engagement (see also findings from the co-design of a digital 
collaboration platform for general pediatricians, Vallo Hult et al., 2020). An 
interesting contradicting finding from Paper 3 concerns the relationship between 
personal and professional use of digital technologies. Prior studies (Paper 1 and 
2, cf. Abouzahra et al., 2015) suggest that physicians who are interested and use 
digital technologies in everyday life, also embrace and find workplace technology 
easier to use. Instead, the correlation was negative, which was unexpected but 
may be explained as dissatisfaction with health-specific systems. Physicians who 
are digital in everyday life also find digital workplace technology easier to use. At 
the same time, they may be more critical and demand more from the work systems 
in terms of usability based on their general experience of usable systems. 

Another contradiction is that care for patients is always a priority. This is reflected 
in the dual nature of health information systems themselves: on the one hand 
from the perspective of IS, they are business IS systems, created to enhance work 
efficiency, and on the other hand, from the perspective commonly adopted by 
healthcare researchers and physicians, they are a change or intervention intended 
to improve the quality of patient care (Abouzahra et al., 2015). This is prevailing 
in traditional TAM models, which is why, as reported in Paper 3, we added 
contextualized dimensions in our theoretical model, to include social 
consequences of new technology and factors specific to learning in healthcare. 
Physicians described contradictions arising from this duality, when dealing with 
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information integrity to align patient needs with medical practice standards (as 
addressed in Paper 4). Thus, while they are aware of policies and integrity risks, 
for practical reasons it may be easier to find a quick solution to a problem, like 
sharing passwords, but on the other hand hesitating to communicate in social 
media. In this context, the professionals balance between staying within the rules 
(formal and informal) or workarounds to get the job done. The participants 
discussed this in terms of a judgment call related to professionalism, and being 
situational, depending on the matter at hand. This is consistent with the tensions 
between standardization and flexibility identified in the literature (Aanestad & 
Jensen, 2011; Greenhalgh et al., 2019; Monteiro et al., 2014), where regulations 
for precaution, patient confidentiality, and security become a barrier to innovation 
in general. In all, this adds new complexities to the common IS research topic of 
privacy and security (Chen et al., 2019; Haried et al., 2019). 

Finally, physicians also addressed potential inequities in prioritization (Papers 2 
and 4), when patients increasingly bring their own data in addition to bringing 
their own Internet “diagnoses”. They described different categories of patients 
and problematized that patients who are most informed and prepared by means 
of self-tracking are the ones least likely to need it, precisely because they take 
responsibility for their own health. Patients who track their health also tend to 
adjust their health behavior accordingly. In the context of Swedish tax-funded 
healthcare system—and more generally in digital work that includes responsibility 
to the public good, per Paper 5—the contradiction relates to whether “digitally 
engaged patients” take up resources at the expense of other patients, like “Greta 
89”. The findings shed light on different approaches when it comes to 
professional responsibility; participants wondered whether medical responsibility 
extends to informing other patients who might benefit from the same devices. 
Since healthcare is highly regulated, accentuated by recent legislation (GDPR), 
there is a contradiction in the responsibility to attend to risks and challenges 
related to information privacy and legality. This overextends physicians’ normal 
sphere of accountability (Paper 4; see also Wynn and Vallo Hult, 2020). Medical 
responsibility is one thing, but does this extend to giving advice on information 
strategies (helping, teaching patients) and applications? This altered patient role, 
which can be more informed as well as misinformed, creates new functions and 
roles for professionals. Physicians reflected on this situation arising not only at 
point of care (during consultation) but also in other aspects of their work. In 
response to increased need for coordination of digital information, considering 
current challenges of digital health information fragmentation, they discussed the 
need for new occupational roles at the clinic. This is in line with the new role of 
primary care practices as digital health information hubs for their patients (cf. 
Baird & Nowak, 2014). Patients view on their need for informational support is 
discussed in Islind et al. (2020), and we further elaborate on the invisible work of 
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patients in (Islind et al., 2021), illustrating how increased patient engagement and 
the use of new types of data, such as patient-generated health data also shifts how 
work is performed in healthcare as it enables professionals to delegate part of the 
work to patients. 

In sum, the problem is not so much about increased workload or switching 
between different kinds of IT during the workday, despite apparent technical 
obstacles, but rather that the workload spillover shifts work from core functions, 
i.e., patient care, to administrative and technical ones (Paper 2 and 5). Digital work 
was perceived as adding to the workload, especially since there is so much 
discretionary individual activity. As well, the level of additional attention to 
patients may encroach on the already scarce time for professional purposes like 
learning and staying up to date (Paper 2). The findings point to uncertainties and 
role ambiguity among the participants, as there are no clear policies or guidelines 
to follow in these new channels, which contrast with the regulated infrastructures 
in healthcare and public sector in general. Thus, it is important to document and 
define the emergent work, and to be clear about the responsibilities and roles. 

6.2 Patient-Physician Interactions in Flipped 
Healthcare 

As discussed above, physicians experience contradictory benefits and challenges 
of using technology as part of medical practice. In addition, the contradictions of 
flipped healthcare, and the new role of digitally engaged patients, is changing the 
patient-physician relationship, which is the focus of the remaining part of the 
discussion. The merging of professional and personal use of technology in life 
and work also influences patients’ interactions with healthcare and the physician-
patient relationship. This section addresses a second set of challenges, defined in 
the analysis as patient-oriented (i.e., focused on implications for the patient-
physician role relationship). The contradictions relate to professionalism in digital 
healthcare, especially with regard to how physicians balance the information 
patients bring against their own expertise (Lupton, 2017; Susskind & Susskind, 
2015).  

The term flipped healthcare (Paper 2), refers to the notion that patients 
increasingly bring to consultations information gathered from consumer 
technology like health apps that are developed and used outside of clinical 
practice. The development is expected to change how patients interact with other 
patients, seek answers to their questions, and relate to healthcare professionals 
(Davidson et al., 2018; Gianchandani, 2011; Lupton, 2017). In Paper 4, a typology 
of information integrity strategies was borrowed from a framework for 
information security behavior (Jaeger & Eckhardt, 2018), reconfigured for 
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healthcare and extended to include common patient characteristics and physician 
attitudes towards security, to illustrate changes in the patient-physician role 
relationship. A summary of patient characteristics and physician role responses is 
provided in Figure 8, based on different strategies for engagement from the 
perspective of the physicians (cf. Emanuel and Emanuel, 1992).  

Figure 8. Patient characteristics and physician role (response) 

As illustrated in Papers 1 and 2, and synthesized in Paper 4, physicians expressed 
worries that online platforms may not be secure enough for sensitive issues, that 
patients may write confidential information on public social media pages, and that 
unreliable medical information spreads rapidly in social media forums when no 
health professionals are involved. This is a new area in healthcare where better 
support in both practice and medical education is needed (Ellaway et al., 2015; 
Lupton, 2017). Contradictions of flipped healthcare are intensified by the variety 
of platforms and social media, which are characterized by transparency, openness, 
and flexibility, blurring professional boundaries and work tasks in the form of 
flexible, discretionary work and unclear strategies. These blurred boundaries 
create confusion about privacy, safety, and legality, collectively called 
“information integrity”. Physicians continually struggle to align new IT with the 
installed base of existing technology and practices. As described in Paper 4, this 
is a balance between accepting input from patients, and figuring out how it fits 
into standard medical practice while also figuring out how to attend to the needs 
of the individual patient in a specific situation. This can be described as 
infrastructuring work, illustrating the tension between “local, customized, 
intimate and flexible use on the one hand, and the need for standards and 
continuity on the other” (Star & Ruhleder, 1996, p. 112).  
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healthcare and extended to include common patient characteristics and physician 
attitudes towards security, to illustrate changes in the patient-physician role 
relationship. A summary of patient characteristics and physician role responses is 
provided in Figure 8, based on different strategies for engagement from the 
perspective of the physicians (cf. Emanuel and Emanuel, 1992).  

Figure 8. Patient characteristics and physician role (response) 

As illustrated in Papers 1 and 2, and synthesized in Paper 4, physicians expressed 
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unreliable medical information spreads rapidly in social media forums when no 
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Lupton, 2017). Contradictions of flipped healthcare are intensified by the variety 
of platforms and social media, which are characterized by transparency, openness, 
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flexible, discretionary work and unclear strategies. These blurred boundaries 
create confusion about privacy, safety, and legality, collectively called 
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is a balance between accepting input from patients, and figuring out how it fits 
into standard medical practice while also figuring out how to attend to the needs 
of the individual patient in a specific situation. This can be described as 
infrastructuring work, illustrating the tension between “local, customized, 
intimate and flexible use on the one hand, and the need for standards and 
continuity on the other” (Star & Ruhleder, 1996, p. 112).  



 

60 
 

The shift toward patient/citizen influence, collaboration, and co-creation, and its 
influence on professionalism and practice are addressed in all papers and is the 
focus of paper 2 and 5. As discussed in the previous section, participating 
professionals commented in similar ways on the specific roles and responsibilities 
that come with working for the public good, which they described as being 
accountable, politically neutral, and relatively formal in their communications. 
Paper 2 in particular addresses how the changed patient role is reflected in medical 
practice, and Paper 5 illustrates how professionalism is reconfigured as a result of 
the shift toward patient/citizen participation and the transparency and openness 
that come with digital work. Physicians traditionally met patients in a clinical 
setting and provided patients with standardized information from professional 
sources. The new types of digital work, influenced by initiatives to increase citizen 
participation in democratic processes, involves blending platforms for work and 
social activity. As described in Paper 4, physicians raised concerns about being 
approached by patients on private social media, and the fact that patients can 
discuss highly private matters on open platforms. The boundary between public 
and private becomes blurred, partly due to scenarios where individuals enter 
information on their devices from private spaces, but the information can be 
consumed in a poorly defined public setting. At an applied level, providers and 
patients interact on a more equalized playing field via healthcare platforms than 
in traditional office visits. This brings some benefits, but also contradictions in 
roles and authority (Paper 4, see also Wynn & Vallo Hult, 2020a; Wynn & Vallo 
Hult, 2020b). The nature of the platforms creates that shift in relationships 
(Aanestad et al., 2017). In Paper 2, this is reflected as dual views among physicians 
between allowing flexibility and ensuring patient safety and quality of care. 

As noted in the literature and confirmed by findings in this study, there has been 
agreement about the need for a more equal and collaborative patient-physician 
relationship. The traditional role, however, might see a revival in flipped 
healthcare, as a result of patient information overloads illustrated by Van Den 
Broek et al. (2018) in their study of online communication in a patient portal. The 
latter describe a physician-patient relationship where patients were more reliant 
on physician formal knowledge and expertise. In other words, patients’ access to 
information and health data may increase the authority of the physician as having 
“the knowledge that counts” (Jordan, 2014). Some studies show that despite 
common worries from physicians, patients mainly bring information to 
consultations “because they value the doctor’s opinion on this information, rather 
than using it to confront or make demands” (Ahluwalia et al., 2010, p. 89). 
Likewise, even as digitally informed and engaged patients and citizens can 
question professionals, professional status and identity can be strengthened due 
to an increased need for specialized knowledge in times of fake news and 
information overload (see Paper 5). The role of digitally engaged patients who are 
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not just consumers but also producers of health information changes physicians’ 
work and the traditional relationships of knowledge and expertise, in line with the 
idea of a post-professional-society described by Susskind and Susskind (2015). 
Likewise, the view of skills acquisition as a progression from novice to expert is 
challenged—or flipped—as junior physicians may function as a source of updated 
medical as well as IT-related knowledge for senior colleagues (Papers 1 and 2). In 
addition there are opportunities for shared learning between patients and health 
professionals when parts of the care process are digitized (Islind et al., 2019; Vallo 
Hult, Islind, et al., 2020). Increased patient engagement is often discussed in terms 
of shared decision making, but as highlighted in Paper 2 and in correspondence 
with Grünloh et al. (2018), learning and sensemaking should also be emphasized. 
Figure 5 illustrates the different strategies patients and physicians can take as they 
interact in the context of new digital health infrastructures, where the professional 
and personal merge. It is important to have a label for the as yet undefined area 
where patient and physician interact, in order to develop solutions for a more 
equal role relationship or democratic dialogue between patient and provider (see 
Wynn and Vallo Hult, 2020). While physicians expressed concern that technology 
might distract from the patient meeting, studies show that involving patients to 
view the screen while the physician interprets the information increases patient 
engagement, satisfaction, and understanding (Asan et al., 2016; Volk et al., 2014).  

The physicians in general took on a responsibility to constantly learn and keep 
updated with the best knowledge available as part of work, as a matter of 
professional identity (Paper 1). Thus adding learning how to learn to already 
increased demands for critical thinking and ethical considerations, expressed in 
the interviews as a transformation of the profession (Paper 2). Because collegial 
expectations are a key factor for digital collaboration, it is important to develop 
the expectations to collaborate beyond organizational boundaries (Paper 3). 
Digital work by physicians, and also by patients, for instance through publicly 
available health data, makes visible prior tacit knowledge, with the potential of 
creating a more equal role-relationship. This shift, however, is not unproblematic: 
as roles change, contradictions are introduced, notably regarding information 
integrity concerns. But there is also learning involved in coping with the 
contradictions.  
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7 Conclusion 

This concluding chapter revisits the aim and research questions, summing up the 
findings and main contributions of the thesis, in terms of theoretical and practical 
implications, ending with a discussion of limitations and suggestions for future 
research.  

The thesis started out with the aim to explore dimensions of digital work that arise from 
the use of digital technologies in daily work and learning, with a focus on the professional role of 
physicians. The research motivation was to respond to calls for more research to 
capture the sociotechnical dimensions and effects of digital technologies on work, 
going beyond studying single systems in isolation. As well, the research addresses 
a real-world problem that healthcare faces, arising from a combination of 
technological developments, rapidly expanding medical knowledge, and overall 
increased complexity and fragmentation. This poses disruptions to work and role 
relationships, but also creates opportunities for workplace learning. I explored the 
aim through two research questions: RQ1) What opportunities and challenges do 
physicians experience from using digital technologies for work and learning and 
how do they view their role and expertise in relation to informed and digitally 
engaged patients? And RQ2) What does the analysis reveal about the 
characteristics of digital work, and its implications for professionalism? The first 
research question is primarily addressed by the empirical studies, which highlight 
tensions, dilemmas, and dualities of ongoing changes to the professional work of 
physicians. These findings are reported in Papers 1 and 2 and confirmed and 
extended, with focus on learning and factors related to actual use, in Paper 3. This 
forms the basis for the second research question, which is answered by Papers 4 
and 5, and in the cover chapter discussion.  

In sum, the research reflects the ongoing changes to healthcare, and new types of 
digital work emerging from professionals’ use of multiple digital technologies to 
interact, share knowledge, and coordinate their work and personal lives. 
Healthcare makes an illustrative case for these more general changes to 
professional work, but healthcare presents unique challenges as compared with 
other settings. The main contribution of the thesis is an understanding of what 
digital work entails, conceptualized as a process of coping with contradictions, in 
which physicians reconfigure professionalism through ongoing efforts to embrace 
the new forms of work without sacrificing core values. This has implications for 
theory and practice, which will be discussed next. 
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7.1 Implications for Research 

By exploring and describing physicians’ interactions with multiple digital 
technologies as part of everyday work, findings from this thesis build on and 
contribute to existing scholarship on the relationship between information, 
technology, and the changing nature of professional work (e.g, Baptista et al., 
2020; Byström et al., 2019; Forman et al., 2014; Jensen, 2018; Orlikowski & Scott, 
2016) in the context of healthcare (Davidson et al., 2018; Greenhalgh et al., 2019; 
Lupton, 2017). Initially, the focus of the thesis was on the digital workplace, in 
terms of how technology can support and enhance collaboration, communication, 
and knowledge sharing. This is reflected in Paper 1, which concludes with a 
recommendation to develop “personal working environments”, envisioned as an 
individualized app or platform to facilitate access and an overview of the various 
digital systems physicians need for everyday work and learning. The subsequent 
studies and related research confirm that this is an issue of general concern for 
modern workplaces and professional work. However, as described in the 
discussion section, the summary findings suggest that over time, professionals 
acquire an overview and better understanding of how technology, organization, 
and their own tasks are interrelated and how they develop strategies for different 
systems and channels. The interest accordingly shifted to the question of how 
professionals learn to create and manage their digital work, how contradictions of 
digital work are dealt with in practice, and infrastructuring as an activity for 
everyday use and maintenance in these environments. The activities of balancing 
contradictions of digital work, in terms of using and managing multiple 
technology and related new responsibilities and uncertainties, exemplifies the 
embeddedness of technology in everyday digital work, intertwined with 
organizational, physical, and technological infrastructures.  

The discussion lays out contradictions of digital work: how it affects the 
professional roles of physicians by blurring boundaries and responsibilities; how 
physicians balance information from patients against their own expertise; how, in 
turn, this changes the conditions for professionalism and what it means to be an 
expert, as well as how expertise is negotiated and developed while continuously 
shifting attention between technology use in various contexts. Guided by 
perspectives from the information infrastructure literature and workplace learning 
theories, opportunities and challenges identified in the empirical material were 
analyzed and conceptualized as two sets of contradictions in digital work. First, 
practice-oriented contradictions—i.e., with implications for medical practice but 
not directly for patient interaction—influence the professional role of physicians’ 
experiences of autonomy and influence. Second, patient-oriented contradictions, 
of flipped healthcare and the new role of digitally engaged patients is changing 
the patient-physician relationship, posing disruptions to physicians who must 
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negotiate new relationship boundaries to accommodate patient needs while 
conforming to medical practice standards. Together, both sets of contradictions 
have implications for the core value of the common good that is characteristic of 
public sector professionalism and, for physicians specifically, the responsibility of 
care to put the interest of the patient first.  

To sum up, physicians’ experiences, attitudes, and strategies for coping with 
contradictions, described in this thesis, capture the sociotechnical character of 
digital work and the implications of digital work for professionalism. The various 
strategies undertaken by physicians to navigate and make use of technology to 
facilitate life and work, analyzed in this thesis as infrastructuring, corresponds 
with recent attention in the literature to individuals’ interactions with multiple 
technologies in new sociotechnical infrastructures that span boundaries of 
traditional work settings (Baskerville, 2011; Carroll & Reich, 2017; Jarrahi et al., 
forthcoming), echoing what Pipek and Wulf (2009) describe as the “design of 
everyday infrastructures”. The digital work of physicians is a clear illustration of 
the dual, paradoxical nature of work technology in context, described in the early 
information infrastructure literature (Pipek & Wulf, 2009; Star & Ruhleder, 1996), 
and ongoing in the present (cf. Bossen & Piras, 2020; Greenhalgh et al., 2019). 
The thesis confirms the importance of a more holistic understanding of digital 
work that includes the information, technology, people, and practices in context. 
This calls for interdisciplinary research teams and perspectives, and consideration 
of different stakeholders, including health professionals and patients, in the design 
and development of systems. 

7.2 Implications for Practice 

There are significant changes related to digital work on the horizon for all 
professions, as established work settings at physical workplaces are increasingly 
replaced by remote work and digital teamwork and collaboration. On the one 
hand, the new workplace technologies enable flexible work and learning. On the 
other hand, contradictions arise when work is less bounded in time and space and 
personal and professional life blend raising issues of privacy and patient security. 
In clinical practice, when new technological developments are perceived as a 
disruption to everyday workflow, contradictions are common. Digital work and 
the contradictions that follow from flexible, remote work and teamwork have 
become a characteristic of most knowledge work. Like many other occupations, 
the medical profession is specialized and constantly evolving. The importance of 
continued learning and pressure to stay updated, is something physicians share 
with other specialized professionals like lawyers or teachers.  
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It can be argued that professional work has always changed continuously, and 
physicians played an important role to guide and explain medical information, 
even before technology was part of everyday practice. The change is partly due to 
increased technological development, but also to increased speed, access, and 
number of sources of information and communication. As noted in Paper 1, the 
old saying of medical care as “the art of making decisions without adequate 
information” may be better described today as “the art of making decisions with 
too much (adequate) information” and knowing how to navigate and balance 
multiple technologies and diverse perspectives. This is an important notion, as it 
reflects the different approaches physicians may have to information and data 
brought in by patients, thus adding to the complexity. Findings reported in this 
research illustrate the practical and technical issues physicians face even as they 
aspire to incorporate new information types and data within established systems 
and structures. When work and private life are increasingly intertwined, there is a 
greater demand for creativity, flexibility, problem-solving, and critical thinking. 
The findings suggest that there is untapped potential for patient engagement and 
collaboration, along with learning opportunities for health professionals.  

The thesis concludes with three considerations, based on the conceptual model 
and discussion of the findings, and offered as practical guidelines for managers, 
health professionals, developers and others involved in the design of digital work:  

I. Importance of diverse perspectives in flipped healthcare. Healthcare is undergoing 
major changes that affect the medical profession, with or without digital 
transformation. However, it is evident that technology both enables and 
constrains work and interactions. Not all physicians deal with this the 
same way, just as not all patients adopt the same role in flipped 
healthcare. Questions to ask: 

• How can patient input and healthcare data be incorporated in 
practice and in systems design to correspond to variations in 
approaches, while considering information integrity and differences 
in the willingness to share data for the value of personalization? 

• How can issues of digital divide be addressed, i.e., that some patients 
are more digitally engaged than others who might benefit more? 

• How can patients be involved as a resource for shared learning and 
development, while complying with ethical, legal, and privacy issues? 

II. Usefulness of digitalization in practice. Developments in health information 
infrastructures, or eHealth require new expertise of the medical 
profession, along with opportunities to develop skills. Questions to ask:  
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• How can digital workplace technology be incorporated into 
continuous professional development (CPD) programs and clinical 
work, through a better understanding of the usefulness of digital 
technologies in practice, beyond technical issues or specific 
functions/features in the systems in use? 

• How can we enable collegial expectations for digital collaboration to 
enhance practitioner adaptation, knowing that peer communities are 
important influencers in professional practice?  

• Can we flip traditional views of knowledge acquisition, besides 
learning from patients? This could be achieved by appointing 
younger doctors as mentors for senior colleagues to contribute to 
increase knowledge, awareness, and norm-making? 

III. Reflect on the present to prepare for the future. Digital work, both in general and 
in healthcare, demand new qualities and competencies of professionals, 
which in turn require changes in norms, cultures, and organizational 
support. Questions to ask: 

• How can we account for the importance of leadership, engagement, 
and work culture in the development of digital work in future? 

• How can we define and make explicit the new role responsibilities 
entailed in the reconfiguration of professionalism in digital work?  

• How can we develop new professional roles and systems to bridge 
between contexts and formalize discretionary work to manage 
contradictions in these new layers and relationships? 
 

7.3 Limitations and Future Research 
The tension between generalization to theory and the unique context of 
healthcare settings has been addressed as a common dilemma for Health IS 
researchers (Davidson et al., 2018). This is reflected in this thesis, as the appended 
papers aim to capture both the specific and the generic levels 
(discussed/addressed in Section 4). The thesis addresses a broad topic, and the 
research approach is interdisciplinary, drawing from different bodies of literature; 
this is both a strength and a weakness. It has contributed to the goal of providing 
a holistic view that incorporates healthcare and workplace learning research into 
the literature within the field of IS that is the main foundation of the thesis. At 
the same time, it has been challenging to be precise in terminology and concepts, 
as different terms are used in the literature to describe similar phenomena. This 
means that other authors have used different concepts and theoretical 
perspectives in related studies, and that concepts used in this thesis can have 
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• How can digital workplace technology be incorporated into 
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functions/features in the systems in use? 
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between contexts and formalize discretionary work to manage 
contradictions in these new layers and relationships? 
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as different terms are used in the literature to describe similar phenomena. This 
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perspectives in related studies, and that concepts used in this thesis can have 
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different meanings or theoretical import elsewhere. In addition, a methodological 
limitation is that the thesis builds on separate studies that are snapshots over time, 
where the data draw on interviews and survey answers rather than one 
longitudinal study. Other methods, such as an ethnographic approach to study on 
site how digital technologies intervene in the everyday life of physicians could 
have added more details, for example to consider the user-friendliness of the 
design of the systems in use. This would be a worthwhile follow-up study to this 
research, especially considering the increasing embeddedness of contemporary 
digital technology as addressed in the literature and implied from the results of 
this thesis.  

Future research could address:  

• Implications of pandemics on work and learning. Follow-up on lessons learned 
from the pandemic in the healthcare context. Changes that used to be 
problematic and take long time to implement are suddenly working. How 
and what can we learn from this shift, to prepare for the qualities needed 
of professionals for digital work in future? 
 

• Digital workplace learning. Findings from this thesis highlight a need to 
further examine informal learning as part of digital work, as well to study 
ways to incorporate digital technology in attempts to modernize teaching 
in undergraduate education and CPD, away from memorization towards 
problem-based learning.  
 

• Interdisciplinary research efforts and critical perspectives. These can provide 
insight and framing from comparable research efforts to the suggested 
areas for future research, to extend findings on patient and provider 
interactions in digital healthcare and to specifically address unintended 
consequences, like inequity and power relations. 
 

• Review study of the concept of digital work. As research on digital work has 
developed in separate streams of research, a review would reveal how key 
concepts have been applied and defined in prior literature, over time and 
across disciplines. This would explore and synthesize topics and themes 
and identify central ideas and authors that have influenced and shaped 
the development. 
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Appendix 1: Information letter (interviews and focusgroups)  

Information letter and invitation to participate, interview study (Paper 1) 

Ämne: Forskningsstudie om ST-läkares informationsvanor 

Hej! 

Jag heter Helena Vallo Hult och är utvecklingsledare i NU-sjukvården 
och doktorand i informatik vid Högskolan Väst. Jag kontaktar dig eftersom du 
går kursen "Vetenskapligt förhållningssätt" för ST-läkare, med anledning av den 
intervjustudie som jag presenterade första kursdagen.  

Vi lever i ett informationssamhälle. I vår vardag utvecklas ständigt det som brukar 
kallas för IKT – information och kommunikationsteknik. Nätet är fyllt av 
information, tjänster och verktyg som på olika sätt hjälper oss med information 
och kommunikation. Allt finns tillgängligt i datorer, "paddor" och smartphones. 
Detta exemplifierar vad IKT är!  

Med denna studie vill jag undersöka hur ST-läkare förhåller sig till vilken roll IKT 
kan spela i vården. Syftet är att få förståelse för informationsvanor, kopplat till 
lärande och beslutsfattande i arbetsvardagen, och vilka möjligheter och 
utmaningar som ST-läkare ser med IKT. Målet med min forskning är att kunna 
bidra med kunskap om hur arbetssätt och digital teknik kan utvecklas, organiseras 
och integreras för att på bästa sätt bidra till nytta för såväl patienter som 
vårdpersonal.  

Intervjun kommer att ta ca 1 timme och spelas in på band. Du kommer även att 
få fylla i en kort enkät med bakgrundsfrågor. Datamaterialet behandlas 
konfidentiellt och det är endast jag som ansvarig forskare som kan koppla svar till 
namn. Ditt deltagande är frivilligt och du kan när som helst välja att avbryta ditt 
deltagande. Jag vill förtydliga att studien genomförs i samband med kursen av 
praktiska skäl, och även om mitt forskningsintresse är relaterat till 
kursens innehåll, så är det inte min avsikt att utvärdera kursen eller era kunskaper. 

Jag hoppas att du vill bidra till detta forskningsprojekt som syftar till att skapa 
bättre förutsättningar för dig i ditt yrke framöver! Intervjuerna kommer att 
genomföras under vecka 10-14. Ange gärna vilka dagar du har möjlighet att 
delta på intervju via nedanstående länk, så återkommer jag med förslag på 
intervjutid. Om du inte kan någon av dessa dagar får du gärna föreslå en passande 
tid. Jag kommer gärna till din arbetsplats, men vi kan också ses i NU-sjukvårdens 
lokaler. 

Länk för intervjutider: [Länkadress] 
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Välkommen att höra av dig om du har några frågor! 

Med vänlig hälsning 
Helena Vallo Hult 
Utvecklingsledare, NU-sjukvården 
NU-Licentiat, Högskolan Väst 
010-4356942 
070-0824827 
helena.vallo.hult@vgregion.se 

 
Information letter and invitation to participate, focus group (Paper 2) 

Ämne: Forskningsstudie kring vårdens digitalisering och läkares lärande 

Din framtid som läkare! 

Vi är nyfikna på hur du ser på din roll som läkare och framtidens vård. Dina 
åsikter är viktiga för ökad förståelse och utveckling. En av de stora utmaningarna 
för dagens och framtidens läkare är den snabba teknikutvecklingen och 
digitaliseringen av vården. Vi vill bjuda in dig till en fokusintervju för att diskutera 
denna utmaning. Vi kommer att presentera några typiska fall som representerar 
framtidens patient, som ni kommer att få reflektera över i gruppen. Vi hoppas att 
du vill dela med dig av dina erfarenheter och tankar om yrket. 

Jag som driver detta forskningsprojekt heter Helena Vallo Hult och är 
utvecklingsledare i NU-sjukvården och doktorand i informatik vid Högskolan 
Väst. Detta är en uppföljning och fördjupning på en intervjustudie som 
genomfördes med ST-läkare som deltog på förra årets kurs i Vetenskapligt 
förhållningssätt. Uppföljningsstudien genomförs i samarbete med Anders 
Hansson, distriktsläkare och forskare i Region Örebro. 

Fokusintervjun kommer att hållas [tid och plats]. Den beräknas ta ca 1 timme (ca 
kl 15-16) och spelas in på band. Datamaterialet behandlas konfidentiellt och det 
är endast ansvariga forskare som kan koppla svar till namn. Ditt deltagande är 
frivilligt och du kan när som helst välja att avbryta ditt deltagande. Jag vill 
förtydliga att studien genomförs i samband med kursen av praktiska skäl, och även 
om mitt forskningsintresse är relaterat till kursens innehåll, så är det inte min 
avsikt att utvärdera kursen eller era kunskaper. 

Jag hoppas att du vill bidra till detta forskningsprojekt som syftar till att skapa 
bättre förutsättningar för dig i ditt yrke framöver! 

Välkommen att höra av dig om du har några frågor! 
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Anmäl intresse om att delta senast X/X 

Med vänlig hälsning 
Helena Vallo Hult 
Utvecklingsledare, NU-sjukvården 
NU-Licentiat, Högskolan Väst 
010-4356942 
070-0824827 
helena.vallo.hult@vgregion.se 
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Appendix 2: Interview Guide 

Inledning 

• Presentation och kort om bakgrund och mål med min forskning 
• Syftet med intervjun: att få förståelse för ST-läkares informationsvanor, 

kopplat till lärande och beslutsfattande i arbetsvardagen, och 
förhållningssätt till utmaningar och möjligheter med IKT (informations- 
och kommunikationsteknik) i vården. 

• Om hur intervjun går till; börjar med allmänna frågor om att arbeta som 
ST-läkare, sen frågor om informationsvanor dels kopplat till ditt 
kontinuerliga lärande (fortbildning/kompetensutveckling) och dels i det 
dagliga kliniska arbetet med patienten, sist några frågor om framtiden 
och digital teknik.  

• Intervjun kommer att ta ca 1 timme och spelas in på band.  
• Datamaterialet behandlas konfidentiellt och det är endast jag som 

ansvarig forskare som kan koppla svar till namn. Resultaten kommer att 
redovisas i sammanfattande form och med illustrativa citat, inga namn 
kommer att anges. 

 

Bakgrund 

• Kan du beskriva kort hur en vanlig arbetsdag ser ut för dig?  
 

• När jag berättade om syftet med studien - att undersöka hur du 
som ST-läkare ser på IKT i vården, vilka spontana tankar fick du 
då? 

 

Lärande i arbetet (Workplace learning) 

• Kan du berätta på vilket sätt du utvecklar din professionella 
kompetens?  
Hur är inställning och attityder bland chefer och kollegor? Finns 
möjligheter till formell fortbildning och kompetensutveckling? 
Informellt erfarenhetsutbyte? Hur fungerar det i praktiken, finns tid och 
resurser för kontinuerligt lärande och reflektion? 
 

• Hur bibehåller du din kompetens och hur gör du och dina 
kollegor för att hålla er ajour och uppdaterade om vad som händer 
inom den medicinska utvecklingen?  
Till exempel när det kommer nya forskningsrön och ändrade riktlinjer 
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och rekommendationer? Har ni rutiner för att gemensamt söka och 
sprida ny kunskap och kritiskt granska och följa upp arbetssätt och 
metoder? Finns det formellt stöd för detta, t ex ”journal clubs” eller 
gemensamma genomgångar av nya forskningsrön, uppdaterade 
riktlinjer, ny litteratur etc? Är det ett ”tillåtande” arbetsklimat?  
 

• Vilka ser du som de största hindren eller utmaningarna när det 
gäller lärande och kunskapssökning i arbetet? Har du förslag på 
förbättringsåtgärder?  

 

Informationsvanor i det patientnära arbetet (”point of care”) 

• Kan du ge exempel på situationer när du behöver söka 
information i direkt koppling till patientarbetet? Innan, under eller 
efter mötet med patienten? Hur går du tillväga när du söker? Vad är 
syftet med sökningen? Vilken typ av information? 
 

• Hur är din inställning till ”den googlande patienten”, som redan 
har en bestämd uppfattning om vilken vård som behövs eller 
vilken sjukdom man har? Hur brukar du hantera sådana 
situationer? Talar du om för patienten om du inte vet? Har det hänt att 
du tillsammans med patienten har sökt information om t ex en ny 
metod eller behandling? 
 

• Vad Googlade du själv senast efter i arbetsrelaterat syfte? Hittade 
du svar på det du sökte? Vilken källa? Hur lång tid tog det? Räckte 
informationen eller behövde du söka dig vidare? 
 

• Hur bedömer du information som du söker på nätet? Kan du ge 
exempel på källor som du bedömer som trovärdiga? Har du varit med 
om att det stått fel? Hur hanterade du det? 
 

Digital teknik (IKT) och framtid 

• Vi lever i ett informationssamhälle med ständig tillgång till 
information, tjänster och verktyg via våra datorer, surfplattor och 
smartphones. Hur ser du på denna utveckling? Använder du själv 
surfplatta eller smartphone? För vilka syften? I arbetet/utanför 
arbetstid? Har du laddat ner medicinska appar? Patientappar? Hur 
bedömer du tillförlitligheten? Erfarenheter av E-lärande? Videomöten? 
Beskriv vilka användningsområden du ser för mobil teknik i framtiden? 
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Ge gärna exempel 
 

• Har du erfarenhet av sociala medier och digitala nätverk för 
arbetsrelaterade syften? På vilket sätt? Är du själv aktiv i sociala 
medier? t ex Facebook, Twitter, LinkedIn. Är du aktiv på något annat 
digitalt forum för läkare? Bidrar du själv genom att skriva inlägg och 
kommentarer eller tar du mest del av vad andra skriver? Patientforum? 
Patientbloggar? 
 

• Hur ser du på din egen roll i informationssamhället? Handlar det 
främst om att du ska ta till dig information och lära dig för ditt arbete, 
eller om du känner att du också bidrar med nya kunskaper och 
perspektiv till verksamheten? Hur ser du på kommunikationsaspekten, 
att man delar med sig och för diskussioner med kollegor?  
 

• Om du fick förändra något i ditt arbete, i syfte att förbättra det vi 
har pratat om hittills när det gäller information och 
kommunikation, vad skulle det vara? (stort eller smått) 
 

• Om du fick önska fritt, hur skulle din ”digitala verktygslåda” se 
ut? t ex om du fick utforma en egen startsida på datorn eller designa en 
surfplatta med egna appar, vilka tjänster/funktioner vill du ha? Vilka 
uppgifter vill du kunna lösa 

 

Övriga frågor 

• Finns det något som vi inte har tagit upp under intervjun som du 
skulle vilja tillägga? 
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Appendix 3. Clinical scenarios 

Scenario 1 (Timespan FG A: 0:00,0-24:12  (Timespan FG B: 1:08,0-16:48,3) 
A while ago an article published by the Swedish Expressen (data derived from the 
Karolinska Institute website) stated that mothers with PCO syndrome (polycystiskta 
ovaries) are 60% more likely to have children with autism. An excited patient comes 
to you as a doctor and wonder if she should pass the information on to her daughter. 
The daughter has PCO syndrome and is 30 weeks pregnant 
How do you respond your patient in the best way? Where do you find more 
information about the condition, and how do you interpret the information and pass 
it on to the patient?  
Scenario 2  (Timespan 24:12-35:28) 
A former engineer at the age of 66, through screening, was told that he has an 
abdominal aortic aneurysm 3.5 cm. He has read a lot about the condition on the 
Internet. He is now wondering why you cannot check sooner than after a year when, 
if measured after six months it is possible to comment on whether it is a AAA 
growing or not? 
How do you answer? And where do you get information? 
Scenario 3  (Timespan 35:28-51:07) 
Another man of the same age have also learned that he had has an aortic aneurysm, 
but unlike the man in the first case, he is not at all familiar with the disease and claim 
he does not want to know anything, and that he really does not care. 
How should you respond as a doctor to this patient and his "ignorance", which you 
believe hides his fear of wanting to know more? 
Scenario 4 (Timespan: 16:47,8 - 32:12,9) 
It is becoming more and more common with consumer health technologies, so-called 
Quantified Self technologies, such as consumer health apps for smartphones and 
other services for measuring and analyzing data about oneself (heart rate, blood 
pressure and blood sugar levels in combination with dietary habits, exercise, sleep 
patterns, stress, perceived mood, etc.). A patient who you have not met before visits 
your medical reception and presents you a detailed summary of statistics and 
compilations from the past few months. The patient also has brought suggestions for 
diagnosis and treatment based on his/her own measurements and data. 
How do you relate to the information? Would it be useful information or will the 
data given be perceived more as a problem? 
Scenario 5 (Timespan: 32:12,9 - 57:58,4) 
There are similar self-care solutions for chronically ill patients, for example 
technology that enable to follow the effects of altered or adjusted medication. In this 
case, these are ‘expert patients’ who often are highly knowledgeable about their own 
illnesses and who are in regular contact with healthcare.  
What is your view of this development? Is it perceived different if the patient uses 
technical solutions that are developed and recommended by the healthcare, 
compared with commercial and / or self-developed technology and products? 
Summary and concluding comments (Focus Group A: Timespan 51:07-58:20) 
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Appendix 4: Narrative  

Jenny works in a fragmented technological environment, consisting of platforms and 
systems with separate login procedures and levels of security. The digital infrastructure, 
described as a portfolio of information systems and their interconnections (from the 
perspective of the physicians) include transitions between medical systems (patient records, 
drug information, prescriptions etc.) and employee work systems for information, 
communication and non-patient administration (email, document management, intranet 
etc.). These are provided by the employer and accessible within the clinic/hospital 
network. In addition, there are commercial health platforms for physicians and patients and 
the internet and social media, which she uses both for work purposes and for private life. 
Jenny notes that besides finding information online, patients nowadays bring health data, 
lab results and consumer apps to consultations. Due to technical and legal barriers, she 
cannot save these data to the patient’s electronic health record.   

Jenny feels challenged and sometimes overloaded by the need to stay updated and trying 
to get an overview and filter relevant information. She continuously engage in information 
seeking related to making medical decisions, on the one hand to find short and fast 
answers to specific questions related to the patient or work task at hand; and on the other 
for continuous learning and keeping up to date, for example when engaging in collegial 
discussions regarding patient cases. She collaborates with some colleagues on the clinic to 
develop a shared library of information sources. This is a way to facilitate access to 
validated and trustworthy sources of information. In the case of an authentic clinical 
question in practice she prefers to reach out to a specific colleague (a known expert in the 
current matter). She is somewhat reluctant to post questions online, because of the 
transparency and directness of social media. The risk of having misunderstood a topic or 
being questioned by peers and senior colleagues is inhibiting. She sometimes turns to 
Google to be knowledgeable (prepared) about what information patients may have read 
online beforehand.   

In all, Jenny believes that the new opportunities afforded by digital platforms and social 
media is beneficial for both patients and healthcare at large. She highlights the 
communication and collaboration aspect (patient-patient and patient-physician), and the 
value of patients becoming more knowledgeable and engaged. She is concerned that 
online consultations and health platforms may not be secure enough for sensitive issues; 
patients can be unaware and write confidential information on public pages, and fake 
(medical) news spread more rapidly in social media channels and forums, especially when 
there are no health professionals involved. While she takes on medical responsibility, 
including to suggest information search strategies (helping, teaching patients), she wants 
to feel reassured that the technical solutions are sanctioned and secure. Healthcare is 
highly regulated, accentuated by recent legislation (GDPR), and in her opinion, it is an 
IT/managerial responsibility to attend to risks and challenges related to information 
privacy and legality. Jenny is aware of policies and integrity risks, yet she would, for 
practical reasons, find a solution to a problem at hand, such as sharing passwords or using 
her private smartphone to take a photo and send for a quick consult. Besides the risks 
connected to patient confidentiality, in her experience, online communication is difficult. 
It can easily lead to misunderstandings, along with stress from information overload and 
constant notifications. As well, there is little time even for work-related purposes, learning 
and staying up to date when there are always patients and care work to go to.  
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Appendix 5. Information letter (survey)  

Ämne: Forskningsstudie kring vårdens digitalisering och läkares lärande 

En av de stora utmaningarna för dagens och framtidens läkare är den snabba 
teknikutvecklingen och digitaliseringen av vården. Denna enkät är en uppföljning 
och fördjupning på en tidigare genomförd intervjustudie med ST-läkare. Vi 
hoppas att du vill bidra till detta forskningsprojekt som syftar till att skapa bättre 
förutsättningar för dig i ditt yrke framöver! 

Vi som driver detta forskningsprojekt är Helena Vallo Hult, utvecklingsledare i 
NU-sjukvården, doktorand vid Högskolan Väst och Martin Gellerstedt, Docent, 
Informatik och statistiker. Allt datamaterial kommer att behandlas konfidentiellt. 
Genom att besvara enkäten ger du ditt samtycke till att delta i studien. 

Länk till enkäten: [länkadress] 
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Appendix 6. Dimensions and example items included in the 
questionnaire 

Provided in Supplemental Digital Content 2 (http://links.lww.com/JCEHP/A90) 
 

Dimension Description Example items 
Educational 
digitalization 
 

Measures an individual’s 
attitudes and use of ICT in 
education and training 
(self-confidence, skills 
and competence) 

In my undergraduate education, I 
gained understanding of how 
ICT can be used in healthcare 
and the benefits of ICT 
In my undergraduate education, I 
gained basic technical skills for 
how ICT is used 
More should be invested in 
knowledge of the benefits of ICT 
for the development of care in 
undergraduate education 

Individual 
digitalization 
 

Measures an individual’s 
attitudes and use of ICT in 
everyday life, e.g. for 
organization, 
socialization, learning 
and pleasure. 

I often use digital technology as 
an advisor or guide to 
accomplish various tasks in 
everyday life, such as cooking, 
carpentry, etc. 
You could say that I am addicted 
to having my smartphone with 
me. 
When I travel, I would like to 
have access to the Internet. 
You could say that ICT is an 
important part of my life 

Effort expectancy 
 

Measures the degree to 
which an information 
system is perceived as 
easy to use in general and, 
in this study, ease of use 
of ICT in clinical practice. 

The ICT which I have access to 
is easy to use. 
Today's IT systems in my 
profession are pedagogical 
Healthcare IT systems are poorly 
adjusted to the professional 
practice of physicians 

Performance 
expectancy 
 

Measures the degree to 
which 
an individual believes 
that using the system will 
help him or her to attain 
gains in job performance. 

Using ICT would improve my 
job performance 
ICT is useful in my job 
ICT allows me to collaborate 
more with colleagues  
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In this study items 
concerning usefulness for 
learning were added. 

ICT enables me to share more 
information with my colleagues 
ICT is important for keeping me 
up to date. 

E-health attitude 
 

Measures an individual’s 
attitudes and use of health 
ICT in general, including 
attitudes toward informed 
patients (“Dr. Google”), 
peer discussions and 
online health information. 

The fact that patients have access 
to electronic medical records is 
useful for me as a doctor 
Most health information on the 
Internet is not something I would 
recommend to my patients. 
Overall, the Internet is good for 
healthcare and can contribute to 
improved care. 

Organizational 
context 

Measures the degree an 
individual believe that 
organizational and 
technical infrastructure 
exists to support the use 
of ICT.   

In my organization, we can get 
technical support when we use 
ICT. 
When I need help using ICT, 
there are instructions available 
for me to use. 

Social norm Measures the degree an 
individual believes that 
influential people think 
that s/he should use ICT 

My colleagues expect me to use 
ICT 
My management expect me to 
use ICT 
 

Actual use 
 

Measures an individual’s 
actual use of various ICT, 
including use of ICT in 
clinical practice, use of 
ICT for administration 
(mixed work tasks) and 
use of ICT for learning 
and collaboration 

How often do you use ICT to 
share knowledge internally to 
colleagues at work? 
How often do you use ICT to 
search for scientific articles? 
How often do you use ICT to 
communicate with patients? 
How often do you use ICT for e-
learning, e.g. web-based 
education, video lectures, 
instructional videos 
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Abstract. The medical profession demands training and lifelong learning to
ensure patient safety and quality of treatment. Main barriers are lack of time and
resources. Information and communication technology (ICT) has proven to be
useful to support e-learning, but less focus has been placed on the potential role
of ICT as support for continuous learning in everyday practice. The aim of this
qualitative interview study was to explore physicians’ perspective of learning
and how ICT in various ways can support learning at work. The findings
indicate that continuous learning to a large extent is case driven, and that ICT
may play an important role and support reflection and learning for individual
physicians and for the collective as well. We argue that such ICT solutions must
be adopted to and integrated in the everyday work, save time and include
learning usability.

Keywords: ICT information and communication technology � Informal
learning � Information seeking � Physicians � Workplace learning

1 Introduction

The medical profession demands training and lifelong learning to ensure patient safety
and quality of treatment. Patients who are more aware of their treatment options, the
rapidly growing amount of accessible knowledge and new information and commu-
nication technology (ICT) poses challenges but also opportunities in terms of infor-
mation, communication and learning.

The deficiencies of continued training for medical specialists, mainly due to lack of
time and resources, is one challenge that has gained increased attention [1, 2]. Rec-
ommendation regarding physicians professional development emphasize that it should
cover both clinical and non-clinical aspects and that continuous training needs to focus
on daily practice [1]. Furthermore informal learning through i.e. collegial communi-
cation, learning by doing and peer-learning is considered an important part of lifelong
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learning [3, 4]. Despite the recognized importance of training and lifelong learning for
health professionals, less attention has been paid to how physicians learn in the
workplace [5, 6].

Along with keeping up with the latest medical knowledge, physicians have to face
an increasingly digitalized workplace. Tablets and smartphones provide quick and easy
access to up-to date information and are used in a variety of ways, including infor-
mation management, decision support and medical education [7–10]. Rapid advances
in medicine and technology also provide for innovative health services, such as use of
mobile technology for patient information and new technologies for self-care. This has
led to an increase of health related ICT (eHealth/mHealth) research [11–14] and
practice [15–17]. Despite of documented benefits, many eHealth initiatives have failed
to realize predicted benefits in practice, and as a result health professionals are often
sceptical and less supportive of eHealth technologies [14].

Research show that use of ICT also has an important role and potential to support
continuous training and learning [18, 19] especially on informal learning activities [18,
20, 21]. While social media is well established and used in the external communication,
it is only in recent years that focus has been on the use of social technologies for
informal communication, collaboration and learning within organizations [22–25].
Current research highlight that engagement in social media and use of online tools for
knowledge sharing and collaboration can be a key way for health professionals to
continuously learn and incorporate lifelong learning principles in daily work [26–28].

Successful design and implementation of ICT in health care demands an under-
standing of the context, both on an organizational level but also on an individual level
[13, 14, 29]. Practical experiences point out that many IT systems are perceived as
time-consuming, non-user friendly, poorly integrated in medical practice and incom-
patible with each other [25, 26]. As a consequence it is fundamental to examine
individual physicians’ perception and experience of ICT, its use and potential in
practice.

The aim of this study is to gain a better understanding of physicians’ perception of
learning in the workplace, and to explore how ICT in various ways can support and
contribute to information related activities such as collegial communication, collabo-
ration, knowledge sharing and keeping up to date. The research question is: How do
resident physicians’ experience everyday learning in connection to information related
activities and ICT, both as individual specialists and as members of a community?

2 Theoretical Background

Learning in the workplace may occur in different forms and takes place in different
settings. It is common to distinguish between formal, non-formal and informal learning.
Formal learning usually refers to learning that is organized and structured, leading to
certification. Non-formal learning is structured but occurs outside the formal education
system, for example courses organized by workplaces. Informal learning refers to
learning acquired through every day work, not organized or structured in terms of
objectives, time or learning support [3, 30, 31].
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A review of the literature on informal learning in the workplace by Le Clus [32]
showed that informal learning is often spur-of-the-moment learning and self-directed,
highlighting the importance of social context for the learning and concludes that if
informal learning emerges during everyday activities in the workplace, there is
potential for this type of learning to occur more often than formal learning. According
to Eraut [33, 34] most learning in the workplace is informal and consists of both
learning from others and from personal experience, and although informal learning
contributes to most of the learning in workplaces (70–90 %) it is often not looked upon
as learning but instead occurs as a by-product of engaging in work activities.

The notion that learning is a social process embedded in everyday life and work, as
opposed to merely the acquisition of knowledge and skills, is central for theories of
situated learning and communities of practice [35, 36]. According to this perspective
learning and knowing is related to engagement in practice through participation and
interaction with others, and the informal learning that comes with it [37]. More recent
work by Wenger et al. [38] introduce the concept of knowledgeability as an outcome of
learning with respect to a landscape of practice rather than focusing on a single
community of practice, referring to social learning capability and professional
knowledge as something not only associated with competence in specific practices but
a negotiation of identity and claim of competence in and across an increasingly
complex landscape of practice.

Research on physicians learning has shown that traditional education focus on
formal learning and medical or scientific knowledge, which might not provide the
students with other skills necessary needed throughout their working life [39], such as
evidence based practice and lifelong learning [40] or ICT skills [13, 41]. Hansson and
Marklund [42] highlights in a Swedish study that resident doctors believe it is
important to acquire a scientific and critical way of thinking in order to be able to
examine their own practice and to respond adequately to the patients’ questions and
that the education should relate more to their own everyday practice. Reflection and
reflective practice has long been recognized as an important part of continuous pro-
fessional development in healthcare [43, 44]. According to Schön [45] there is a
difference between reflection in action (during the experience, at point of care when
treating patients in clinical practice) and reflection on action (in retrospective, after an
experience or particular situation has happened, consulting colleagues or the literature).
Although the original focus of this distinction was on individual reflection, as shown by
Prilla et al. [46] it also applies to collaborative reflection.

Within research on information behaviour, there has been an increasing interest in
health professionals’ information seeking as a result of rapid growth of medical
information [47]. Earlier studies have mainly focused on physicians’ information needs
and use, with emphasis on formal information sources related to either keeping up to
date or clinical treatment and patient care [48, 49]. More recent studies have focused on
information seeking in context, highlighting information access, usability issues and
information overload [50, 51]. Also access to online health information is challenging
the professional identity and redefining roles of physician and patient [52].

Many studies on ICT and information seeking in health care focus on how the new
technology can help increase efficiency, patient safety and quality of care (from the
individual doctor’s point of view), and do not have learning as their focus. They do
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emphasize on the benefits of ICT for education purposes and training, but do not look
at learning as such. Although not explicit, the new technology is seen as useful for
learning purposes such as: search for information and answers to questions in everyday
clinical practice (individual learning); communication, collaboration and peer-to-peer
learning (collective learning); the introduction of standards, best practices, guidelines
and recommendations (organizational learning).

3 Methodology

This study is based on 15 individual semi-structured interviews with Swedish resident
physicians. The research approach is qualitative, which is appropriate since the purpose
of the research is explorative, aiming at gaining deeper understanding of the meanings,
experiences, and views of the physicians [cf. 53]. The interviews were transcribed and
analysed first manually and later with the qualitative data analysis software NVivo 10
[e.g. 54].

3.1 Setting and Participants

Resident physicians are a typical specialized profession, which has long been com-
mitted to lifelong learning. They practice as physicians but are also engaged in a
minimum of five years continued clinical training towards specialist competence. In
Sweden this is the responsibility of the public health authorities, not the higher edu-
cation [55].

There are a number of different documents and frameworks that directly or indi-
rectly control and imposes on physicians to keep up to date and continuously learn in
professional practice. All members of the health care staff are to carry out their work in
accordance with science and proven experience, and the patient shall be given com-
petent and attentive health care that meets these requirements [56]. Working with
Evidence Based Medicine (EBM) means integrating individual clinical expertise with
the best available external clinical evidence from systematic research [57].

3.2 Data Collection and Analysis

Semi-structured interviews were conducted with individual physicians, attending a
course on scientific approach during the spring semester 2015, as part of their specialist
medical training1. The research project was introduced to the physicians at the
beginning of the course. Thereafter an invitation to participate was sent by email to all
attendees. The invitation email was explaining the purpose and objectives of the study,

1 The regulations and general guidelines for doctors’ specialist medical training by the Swedish
National Board of Health and Welfare (2008), stipulate that the trainee should acquire a scientific
approach, by attending a course and by carrying out an individual written work.
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also emphasizing that although the study was carried out in connection with the course,
the intention was not to evaluate the course or knowledge level of participants.

There were totally 24 course attendants, 18 agreed to participate in the study and a
total of 15 interviews were completed. Each interview lasted for about 1 h and was
recorded on tape. Prior to the study two pilot interviews were carried out to test the
interview guide, resulting in minor adjustments. Informed consent was obtained
according to Codex Rules & Guidelines [58].

The interview guide was developed by the researchers, with expertise in scientific
methods and workplace learning, together with a senior physician experienced in
qualitative methods in the selected population. It was structured around three key
themes, as shown in Table 1, with open, explorative questions, aiming to encourage the
respondents to talk freely on the subjects.

Initial analysis was conducted manually by the interviewing researcher. All inter-
views were transcribed and read through multiple times with the purpose to obtain a
sense of the whole material. Key words and interesting aspects were highlighted, and
reflections, impressions and observations from the interviews were written down as
field notes. All interview transcripts and field notes were formatted and imported into
NVivo. Interview data were read and coded iteratively, followed by a process including
multiple coding to different nodes and recoding nodes into broader/narrower themes
during analysis. A basic coding scheme with was developed with descriptions of each
node and secondary analysis were conducted by a second researcher.

4 Findings and Analysis

The results are presented according to the themes, as shown in Fig. 1: patient cases as
the engine for learning (self-learning, collegial learning and evidence based learning),
Patient perspective (googling patients pros and cons, pedagogical task) and the
promising potentials beyond the technical hassles.

Table 1. Semi-structured interview guide

Question themes Aim/purpose

Continuous professional
development (CPD)
and learning in the
workplace

Gain a deeper understanding on information seeking in
relation to continuous learning, and to identify formal and
informal networks for knowledge sharing and exchange of
experiences

Information use and
needs in the clinical
practice

Obtain an understanding of problem solving in the clinical
work, including the physician-patient relation, with regard
to communication and information aspects

Information and
communication technology
(ICT) and views
on the future

Identify what challenges and opportunities resident
physicians relate with use of ICT, and explore their views
on digitalization and use of mobile technology (for
learning and information seeking) in the working life of
today and in the future
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4.1 Patient Cases as the Engine for Learning

Self-Learning. The participating physicians had a strong focus on their own respon-
sibility for learning. Many of them expressed this as a matter of professional identity,
being a doctor is about being reflective, analytic and continuously keeping up to
date:“…but it is also a part of work, to always trying to learn and keep updated and
work from the best knowledge available”. Also relating this to patient responsibility, as
a doctor you need to make important and well informed decisions about your patients
every day: “And you want to sleep well at night, knowing you have treated your patient
the best way possible, so you read, you search, you learn”. Thus, underpinning this
focus, and related to all patient cases were continuous ongoing learning activities, to
prepare and study, consulting colleagues and experts, follow up etc. Related to
self-learning the physicians also talked about the responsibility of always to be pre-
pared to back up decisions with liable arguments based on evidence, not on personal
opinion. On the one hand a critical approach is essential for making decisions based on
individual experience and judgement, as well as listening to and learning from col-
leagues and experts, and on the other hand following procedure and recommendations
for treatment and common best practice. Throughout the interviews the physicians
expressed this as being a balance in the progression of becoming a specialist: “it used
to be that I had to search because I didn’t know, but now I have more experience and
searching is more for confirmation” But with experience comes also a risk to lose
motivation for learning “and you think you know because you learned it a long time
ago, but now to take the time to search and keep updated on things you know, you just
don’t have that time”. Several commented on reading medical news in trade press and
journal articles at evenings or on the bus to work, but explicit or implicit not defining it
as “real” work. Much the same as with patient administration which is a lot about
self-learning, but were often not looked upon as learning as such.

Fig. 1. Thematic nodes, sources and references coded
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Collegial Learning. The physicians talked also about how they participate in every-
day collegial exchange with supervisors, colleagues and experts or consultants. They
described how they learn in supervision, but also function as a source for new and
updated knowledge for the supervisor: “there is a desire from the supervisor, and also
a stress I think, to learn from me, because I have the new updated knowledge”
Learning from and with colleagues were highlighted by many as an important part of
day to day learning, also to a great extent driven by patient cases creating a learning
situation:“We have weakly staff meetings where we discuss patient cases, but we also
have open doors and a lot of discussions during the day, and I think this is really how I
learn the most”. Informal learning in the workplace was often addressed from the
individual physician’s point of view, described in relation to solving problems or
asking or questions ad hoc, as they occur in the daily work. From an ICT perspective it
is interesting to note that the physicians also called for better structure and more
systematic and organized forms for collegial exchange of experiences. They saw the
need for collegial learning, confirming it as an important way of learning at work, but
hard to maintain “when the responsibility is imposed upon individual physicians”.

Evidence Based Learning. The physicians expressed high awareness of the EBM
approach to summarize and give recommendation for treatment, based on the best
available research evidence: “As a physician you are trained in critical thinking […]
and pretty used to stand upon summarized regulations and guidelines”. Many
expressed feelings of concern and anxiety as well as to frequently have bad conscience
not doing or being enough when it comes to learning and information seeking: “you
don’t have time to search for evidence based research, so you just have to go on your
own knowledge, and be confident in yourself that you can stand for your decision”

Condensed Information Site. All of the respondents described that they use the internet
daily for seeking work related information, to check for facts or specific documents, or
for confirmation: “So I Google a lot, but it’s not like I learn new things, It’s more of
relearning or refreshing of knowledge that I already have but have forgotten at the
time”. It was also common to use Google as an alternative to bookmarks in the web
browser, i.e. to google things you use often both out of convenience and on purpose not
to miss out on new search results. The physicians’ information seeking and choice of
sources had a lot to do with what type of information that was needed at the time which
was mostly short and fast answers to specific questions related to the patients or work
task at hand. Besides confirmation and fact-checking, Google was used for image
seeking (e.g. dermatological) and for finding clips on YouTube. These were regarded
as being useful for instructions on how to perform certain procedures, either as
information for the doctor or to show to a patient. Systematic information seeking using
scientific databases was less common in clinical practices. It was judged as important
but was more for specialisation and something done separate from the day to day work.
In the everyday working with patients the physicians in general preferred local infor-
mation and information written in Swedish:“It’s not so advanced the daily work, I
don’t need PubMed for that, and in case it’s more complicated, then there is always
national guidelines or recommendation that I can trust”.
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Sources of Authority. Altogether the interviews present a similar picture with respect to
online information seeking. The Swedish medical information sites internetmedicin.se
and praktiskmedicin.se (practical medicine) were mentioned as the most important
sources for information, often referred to as “sources of authority”, and were com-
monly used for case related information seeking. Furthermore, trustworthiness and
user-friendliness were highlighted by many of the physicians as important aspects,
exemplified by Internetmedicin.se as having both reliable content and an information
structure organized according to physicians working methods. Another common
remark about internetmedicin.se was that the authors were selected as specialists and
authorities in their field of expertise: “Internetmedicin you can trust, because it’s
written by experts and then reviewed by other experts so you feel confident that you can
go on those recommendations”. Because of that, and since it is such a common
information source among doctors, with many professionals reading and using it every
day, it ought to be self-correcting (someone would react on incorrect or controversial
information). In general the respondents claimed to trust their own judgement and
ability to have a critical approach and way of telling if an information needed is
trustworthy and correct: “I can also tell my own opinion based on experience and
regulations” Although collegial learning was highlighted as important, there was also
the opinion that turning to trustworthy internet based sources, representing ‘the com-
mon professional knowledge’, may in fact be a better option than getting a subjective
opinion from a colleague or specialist at work.

4.2 Patient Perspective

The physicians’ major focus was on patient care, which is where and how you learn to
be a doctor. Even though the subject was on ICT and physicians learning, it was
significant how the patient perspective occurred as a cross-cutting theme throughout the
interviews.

Googling Patient Pros and Cons. Patients who google their symptoms were pretty
much seen as a common part of the daily clinical practice, and not perceived upon as
particularly problematic. Several of the physicians commented from a patient per-
spective that it may cause unnecessary anxiety and worries for patients who misin-
terpret googled biased or incorrect information. Other than that most of them
emphasized on the positive effects: “I think it’s better when they have searched,
because then I don’t have to explain everything and that saves time” and “you may
even learn, and sometimes it might even be helpful with ideas for diagnoses”. Fur-
thermore, when it comes to more unusual diseases, the patient always knows best and
contributes with knowledge: “and in those cases it is obvious that the patient knows
more than me so I don’t think that is an issue at all”. It was less common among the
physicians to search together with patients, but yet something they seemed to do on a
regular basis, for example searching for drug related side effects, or looking up
something the patient referred to in consultation. Very few commented at all on
experiences of quantified self, that is patient generated data i.e. activity bracelets or
patient apps for self-care.
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Pedagogical Task. Several of the physicians reflected on the doctor-patient relation-
ship and commented on an ongoing change in the medical profession leading them to
take on a more pedagogical or consultative role: “a challenge is to help the patient to
reach an understanding, to explain in a pedagogical way so there is no unnecessary
worry, and to obtain compliance”. This was described for example by how taking on
responsibility and explain for patients is becoming an important part of the clinical
practice. Also by comments that referred to patient information leaflets (1177, pati-
entinformation.se) as a great way to inform the patient. They were aware that patients
do not take in information during a consultation but now can go home and read and
remember and come to a better understanding. Some of the respondents also com-
mented on how patients may feel about the doctor using Google, that it might look
unprofessional. But that neither was seen as a problem nowadays: “you just explain
that this is how we work now, we are modern doctors and have digital access to all this
information, and everything is right here in the computer and as a patient you should
worry more if we did not use it”.

4.3 The Promising Potentials Beyond the Technical Hassles

Lack of time and IT-related problems are well known challenges among health pro-
fessionals as well as in modern work life in general, and was confirmed by this study.
In particular the physicians expressed concern about the future and how to find time for
learning and reflection as a completed specialist, considering there is little time to study
even when it is scheduled as part of the specialist medical training.

The physicians emphasized heavy on ICT related problems at work and informa-
tion overload, but were at the same time positive towards the possibilities with modern
technology. They shared feelings of frustration due to overall outdated IT-systems and
information environment: “I just think that we are so far behind that it’s embarrassing,
patients take for granted that I know, if they’ve been in the hospital to where I have sent
them, but I don’t until I get a letter three weeks later, if I don’t ask them to fax, so it’s
not really the 2000 s”. Also because there is much potential in the systems but it is not
being put into practice. It was noticeable during the interviews a very separate view on
private vs work, almost as if they take off their digital clothes, while change into work
clothes, and also between “real” work as in patient care and health related ICT, and
administration, such as intranet or reading e-mails. Something that also signals that
caring and information work is very separate. They seldom mentioned social media or
digital tools for collegial collaboration or patient communication spontaneously. But
even so it was apparent that many of them did read and seek for information, as well as
having work related discussion outside of work. They expressed a similar approach to
social media as something private and not work related: “well, a barrier is that it is,
that I want it to be private, I don’t want anything work related here” several stressed
the importance of patient confidentiality especially in digital media: “Facebook? No
no, that’s only private, no patient discussions” But then there is the fact that the
physicians’ social networks, although viewed upon as private, are built up by student
contacts from medical school and colleagues, which means there are a lot of doctor’s
talking informally. It was also common to read and follow discussions online, not make
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any comments in social media but bringing it up with colleagues at work for discus-
sion. When it comes to apps and mobile technology, a few of them mentioned patient
apps they knew of but had not really used any work related apps. There were some
mentions of initiatives for seminars using skype and webcasting, as well as podcasts on
specific subjects. In general the physicians showed little experience or interest in use of
mobile technology, mostly explained because there was not something they needed in
the workroom where there is always a computer available. When commenting on ICT
they related this to technological advances in patient care, such as tablets for visualizing
anatomy or sending images for direct expert opinion. Some of the physicians also
commented on technology itself as an obstacle: “it’s not possible to fully concentrate
on the patient and at the same time looking at a computer screen”. But on the other
hand there were also examples described when the doctor and patient search and talk
about what they read and learn together.

5 Discussion

It was evident that the physicians are well aware of that their occupation is highly
specialized and undergoes rapid development. Consequently, lifelong learning and
keeping up to date are regarded as a natural part of the profession. Professional
development in terms of participation in formal training and acquisition of medical
knowledge seems to almost go without saying. However, learning on the job was
stressed as the most important form of professional development (i.e. clinical experi-
ence, treating the patient and informal collegial communication). This is in line with
earlier research on informal workplace learning [cf. 34] and further underline the
importance of finding ways to better incorporate work and learning and bring aware-
ness of informal learning as part of physicians continuous training.

Findings from this study illustrate a shift that has taken place in recent years
towards a more evidence based practice. An approach which now seems to be well
integrated in the clinical work. Before EBM medical decisions were to a large extent
left to the individual physician, who had to judge necessity of research evidence, and
merge this with previous experience and beliefs, possibly with nearby colleagues as
counsellors. It is clear that this process nowadays is done on a higher gear, where
evidence is essential and collegial advice is available not only among local peers but
also in a global collegial community, due to the Internet.

This study has shown that workplace learning activities prompted by handling
patient cases were considered as a major aspect of all learning. The physicians clearly
expressed that learning is strongly related to the frequency of patient cases. Patient
cases can be regarded as an engine which demands that the physician merge EBM, own
and collegial experience into a decision which takes account to the characteristics of the
individual patient. This was described both as a blessing and a burden. The physicians
seemed to find it difficult to navigate and relate between their own knowledge (practical
and theoretical), patient preferences and collegial learning. Thus, the challenges are not
caused by time and resources only, but also by a concern and anxiety about corre-
sponding to the diverse aspects in a holistic manner, and that in turn is the engine for
activating the learning.
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Regarding ICT, there was a duality of views. Although the physicians brought up a
lot of IT-related problems in the interviews, ICT was accepted as a central part of the
information society, and there was a positive attitude towards the possibilities, espe-
cially in relation to access information. The dominant role of ICT for the medical
practice is highlighted by the physicians’ reflections over the technical development
and how they had hard to understand how doctors used to work before, when there
were no computers and no internet. There were also many suggestions for improve-
ments, both with regard to the “personal working environment”, where better use of
ICT could facilitate access to patient related information as well as, and integrated with,
easy access to decision support systems, evidence based information and more practical
information for learning purposes and documentation of experiences.

Given this, one may wonder how ICT could support physicians in their profession
and continuous learning. Obviously patient cases are the main core of the physicians’
everyday work, and it is also the engine for a number of learning activities. From a
workplace learning perspective it is easy to make a parallel to the use of case
methodology in teaching. One final ingredient in working with a case in education is to
review and reflect over the learning process [59, 60]. This also goes hand in hand with
the concept of “reflective practice”, which implies that the experience alone is no
guarantee for learning, it must be complemented with reflection [45]. Some of the
physicians mentioned the importance of collegial discussions regarding guidelines,
regulations and also “ungoogleable” questions, i.e. questions that are more a matter of
judgment than searching for facts or confirmation. However, beyond these comments
most of the collegial discussions seem to be focused on finding the best decision for a
specific patient. Perhaps a more reflective approach and reviewing of how decisions are
reached could constitute an important part of the continuous learning for both the
individual physician and the collective. Considering that ICT and use of social media
have been identified as a way to support workplace learning [26] our findings suggest
that there is potential for information systems that facilitate i.e. saving anonymised
patient cases for learning purposes and integrate functions for sharing and storing
experiences and knowledge in everyday work.

6 Conclusion and Implications

“Medical care is often said to be the art of making decisions without adequate
information” [61]. This study has illustrated how evidence based practice, health
related ICT and digitalization of working life and learning is changing the healthcare
landscape and the role of the physician. Thereby, making modern medical care the art
of knowing how to best navigate the vast amount of adequate information available;
own experiences with recommendations, regulations and the collected knowledge of
collegial expertise and the Internet, and then balance this with the new emerging role of
patients as co-creators and partners in care.

Overall this study has contributed to a better understanding of how physicians
engage in information activities related to learning at work, and the role and potential
of ICT as support for learning in the working life of health professionals. Findings
confirm some already known problems regarding lack of time and resources and
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IT-problems as well, highlighting the need for better integration of continuous learning
in physicians’ everyday practice and information systems more adopted to physicians
working methods. Moreover though, this study have shed some light on the complexity
of digitalization and how it’s affecting this group of young/newly trained resident
physicians, who as it seems are facing day-to-day challenges, a new professional role
and a changing healthcare landscape with confidence and careful optimism.

Due to the fact that there is an existing culture of mistrust regarding some of the old
systems, it is important that the new era of supporting ICT must be based on the work
and learning situation in daily clinical practice. Solving the problems with technical
hassles and incompatible systems not adopted to daily work will save time and reduce a
lot of stress, frustration and irritation. This has implications both for research and
practice: How could we find more user friendly tools for supporting informal learning
at work? In which ways can ICT contribute to information seeking, knowledge sharing
and keeping up to date in clinical practice?

Even though new technologies and systems require more learning, they might
actually be a part of the solution as well. We believe that ICT and social media
technologies could play an important role for enabling new ways of learning and
supporting continuous learning for physicians. Better integration of both health related
and administrative ICT as well as learning in everyday work is an important aspect.
Designing personal working environment (PWE) could be helpful for sorting and
filtering information. Finally, we believe that ICT support for more reflective practice
regarding patient cases, may increase the learning usability of the systems substantially.
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professionals.7 The development is rapid, involving adaptations for patients, care organizations 
and professionals.

This all adds up to a changing role for patients, that is, that patients are no longer merely con-
sumers of care, but are instead regarded as co-producers. Patient empowerment is a broader term 
but closely related to the concepts of patient-centered healthcare and patient participation.8 
Patients today are more informed—sometimes misinformed—due to the vast amount of online 
health information.9,10 Furthermore, the datafication of health and self-care practices has given 
rise to personalized and individualized healthcare, enabling patients to be in control and respon-
sible for the management of their own health.11 Patients participate as co-creators in care, self-
tracking, self-managing, using social media and personal health records.12,13 The alleged 
desirability of shared decision-making is based on the patient’s right to be involved, informed and 
take an active role. However, evidence of healthcare professionals’ intentions to engage in shared 
decision-making is uncertain as the scientific evidence is insufficient.14

Digitalization transforms not only healthcare and work practices, but also how physicians inter-
act and learn at work. Many studies in health informatics and related areas have focused on the 
design, implementation and use of digital technologies in clinical settings (e.g. telemedicine and 
patient records); the technological possibilities are surely many and promising. Previous research 
suggests that social media can enhance knowledge sharing15 and translation of research evidence 
into clinical practice.16 The literature further points to the potential with healthcare big data, in the 
context of integrated electronic health records, to support physicians’ clinical decisions, while also 
addressing new issues related to privacy and security.17,18 A common concern among physicians is 
that digital technologies may interfere with the patient communication or workflow and lead to 
additional burden and workload.4,19 Some research results indicate that even though digitalization 
offers great possibilities, the potential for involving the patients, in particular, so-called expert 
patients, is not always embraced by health professionals.20,21

This transformation, enabled by patient-centric technologies and data analytics, has been 
described as a shift from “Pull” to “Push” in medicine,22 referring to the fact that patients pro-
vide healthcare practices with data and information instead of the other way around. So health-
care is inverted or flipped, similar to the way digital technologies have been used to flip 
education.23,24 However, there is a lack of knowledge regarding how healthcare organizations 
and professionals are affected by a flipped healthcare. Is it for better or worse? As the healthcare 
landscape changes, there is both a need and an opportunity to broaden the scope of health infor-
matics research.1,25–27

Thus, there is a need for a deeper understanding regarding how flipped healthcare is viewed by 
the health professionals. The aim of the paper is to describe how resident physicians perceive the 
impact of these changes on clinical practice, and the new competencies that may be required of 
them. The research question is: How do resident physicians view their role and practice in relation 
to informed patients and patient-centric technologies?

Research approach

The methodology is an interpretative qualitative study designed in the spirit of collaborative practice 
research.28 Physicians working in hospitals and outpatient clinics in Western Sweden were chosen 
for participation in the study. They are particularly interesting as a study group because they repre-
sent the next generation of clinical practice: they work as physicians and are also still in training 
toward specialist competence. Three semi-structured focus group interviews were conducted with 
17 participants in total (Table 1). Each focus interview lasted about 1 h and was recorded and tran-
scribed. Informed consent was obtained according to Codex rules & guidelines.29
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This is a follow-up study to an initial semi-structured interview study with individual resident 
physicians.30 The focus groups in this study were intended to further investigate and explore in 
depth the specific topic of emerging challenges from digital patients (i.e. patients that Google 
their symptoms and use consumer health or self-care technologies). Five clinical scenarios (see 
Appendix 1) were developed and used in focus groups A and B as a basis for discussions, to 
capture the resident physicians’ perceptions and attitudes as members of a group rather than 
individuals. An additional semi-structured focus group was conducted, guided by the themes for 
the scenarios but aiming for an understanding of challenges related to demands for new compe-
tencies in particular.

The analysis was conducted using qualitative methods of content analysis to summarize and 
systematize the material into categories, identifying relevant themes and subthemes.31 The inter-
views were done in pairs with author 1 present in all, accompanied in each case by one of the 
coauthors. Preliminary analysis was conducted manually by the interviewing researchers. A basic 
coding scheme was developed with descriptions of each node, and secondary analysis was con-
ducted by the first author supported by the qualitative data analysis software NVivo 10.32

Findings and analysis

The results are presented and discussed according to the main themes identified in the analysis, 
describing how the participants viewed their professional roles and changes to professional prac-
tice in relation to informed patients, patient-centric digital technologies and demands for new 
competence.

A profession in transition, to be digitalized or to digitalize?

The physicians described how digital technologies—referring broadly to the use of IT, including 
administrative systems, clinical decision support and patient-centric technologies—have become 
increasingly integrated into everyday practice: “… as an equally important part of our daily 
work, such as our stethoscope and our intercollegiate contact …” (FG C: P14). They shared feel-
ings of frustration arising from well-known IT-related problems, techno-optimism and top-down 
approaches: “I think those who develop IT really need to ask the doctors, the nurses, anyone 
using the system before they implement it /…/ in 2017, I do not understand that people can 
develop such a terrible IT system in healthcare” (FG C: P16). Nevertheless, they were optimistic 
about the potential of better use of patient-centric digital technologies (e.g. smartphone apps and 
other self-tracking devices for measuring and analyzing personal health data). Rather than focus-
ing on technological aspects or specific systems, the participants described this as a matter of 
developing new work practices, norms, and behaviors, calling for a change of attitudes, for 
instance when it comes to patients bringing their own data: “… working for it instead of against 
it …” (FG B: P11).

Table 1. Data collection and participants.

Focus group (FG) Method Participants (P)

Focus group A Clinical scenarios 1, 2, 3 6 resident physicians (P1-6)
Focus group B Clinical scenarios 1, 4, 5 6 resident physicians (P7-12)
Focus group C Semi-structured interview 5 resident physicians  (P13-17)

Abbreviations in quotes: FG: Focus groups A, B, C; P: participants 1–17.
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Because of the new openness and transparency of health information and patient data, they also 
saw an increased need for better tools for them as physicians to aid the patient’s decisions: “… 
helping out, manage numbers, and explain relative risks …” (FG B: P7). The participants reflected 
on the transition “from textbook knowledge to free information on the Internet” (FG A, P3). They 
emphasized the benefits of having access to updated, real-time data and expertise, but pointed also 
to the risk that physicians’ knowledge might become more fragmented and “rather superficial per-
haps” (FG A, P5). They highlighted that context is important for discussing patient questions and 
wished for more interactive information systems. They suggested functions like filtered informa-
tion targeted to specific questions or the patient at hand and access to online clinical evidence and 
guidelines to support diagnosis and treatments: “… so you get a little summary…” (FG A: P1) 
along with information adapted to patients and overall better integration to get the full picture: “… 
integrating all that occurs during the care of a patient, and then you get to choose what you want to 
make use of” (FG C: P15).

New opportunities to keep updated and communicate with peers and patients were expressed as 
both a blessing and a burden. The participants saw the potential for example social media for eve-
ryday work purposes, such as communication, information seeking and knowledge sharing. 
However, they also raised concerns about information security and privacy aspects, in the physi-
cian–patient relationship, as well as collegial communication: “You often end up in uncertainty, as 
you mentioned earlier [refer to Internet and confidentiality]; it’s ridiculous really, that it feels safer 
by fax than by email …” (FG C, P13). There was also a concern among the participants about digi-
tal stress and information overload: “because we really need to be able to quickly check, so to 
speak, many things every so often” (FG A: P3). This can add to the workload, since the responsibil-
ity depends on discretionary activity of individuals.

In this theme, the main challenges concern data work, in terms of how physicians’ seek informa-
tion and how they use data to learn and update professional practice. The new role of patients and 
patient-generated data, along with the introduction of social media in healthcare, provide the 
potential for shared learning opportunities and communication. Knowledge in this area is lacking, 
both on an individual level and in terms of organizational support and resources for practice, espe-
cially related to privacy and information security.

Professional role and responsibility—who should facilitate patient involvement?

The participants further discussed their concerns over boundaries regarding professional roles and 
responsibilities to patients. The following conversation illustrates this balancing act, expressed as 
a struggle between the constraints of the clinical practice setting and a sense of professional duty 
to provide answers to informed and uninformed patients alike: “It’s like the patients give us home-
work, but do we always have to do that homework?” (FG A: P3) “… well, we have a responsibility, 
of course, to keep updated […] not a responsibility to sit at night or in the weekends to answer 
patients’ questions …” (FG A: P4)

The physicians expressed mixed feelings about this development. Overall, they took responsi-
bility for guiding or helping patients in medical matters, while in general showing ambivalence or 
uncertainty toward giving recommendations and advice, for instance on choosing health apps or 
providing technical support: “… I can tell the patient there is really good information here online 
[but] I’m not an Internet instructor, that’s not what I’m educated for, that’s not what I want to spend 
my time on …” (FG C: P13).

This was discussed as an opportunity for a new profession rather than a responsibility for the 
physicians:
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… It was a really interesting thought, the very first thing you [referring to FG C: P16] started with, about 
a new profession. I can see what you mean now … to have an IT-guidance of some sort, here at the 
healthcare center, responsible for learning and educating patients … (FG C: P13)

This issue is further accentuated in the context of digital healthcare, where patients not only 
Google their symptoms but also bring their own data. One physician commented: “That’s quite 
annoying to me when they order tests [online] and then I have to deal with that when it wasn’t even 
me who ordered the test” (FG A: P5). Participants talked about ethical aspects of consumer health 
technologies, referring to the risk for unnecessary treatments and examinations: “… medicalization 
or over-investigating … for things that are not illnesses” (FG B: P8). They pointed out inequities 
in access as to whether digital developments benefit all patients, or those already healthy and privi-
leged: “… one must ask, is it Greta 89 that will have to wait …” (FG B: P8).

In this theme, the main challenges relate to how the new role of patients alter physicians’ work 
and the effects of patient-centric technologies on the clinical workplace. In particular, issues related 
to professional roles and responsibilities came to the fore, as previously established boundaries 
between public and private domains, medicine and technology, evidence-based medicine and home 
remedies have become increasingly blurred.

Manifestations of knowledge and expertise

Participants were well aware of the emerging new role of patients who participate in care and come 
prepared, knowledgeable about diagnosis and treatment options. They talked about different cate-
gories of patients within this context, as summarized by one of the physicians:

… patients with issues that are obviously complete nonsense, where some newspaper scares them for 
example, and them we can calm down; then there are patients who come with non-medical issues, such as 
homeopathy, well then we can only tell them that this is not my area of expertise […] and then, there are 
the patients who come and are really familiar with their own illness, diabetes for example, who may have 
special knowledge that we don’t have, and these patients tend to themselves take responsibility because 
they are well aware of their disease, and in that case they know best. (FG A: P6)

The physicians expressed a generally positive attitude toward patients’ use of self-tracking and 
online information: “… probably these patients are more active and care about their health …” (FG 
B: P11), provided the information didn’t diverge much from standard medical practice. A challenge 
though is when there are conflicts of interest, for example regarding expensive treatments options 
or disagreements on how to interpret data: “… if the patient feels confident and self-diagnosis, but 
the healthcare doesn’t agree and resists …” (FG B: P12).

As reflected above, there is concern about the increase in “fake medical news” and misunder-
standings: Whether from Internet searches or the use of self-care technologies, there is the risk of 
patients either trusting apps and not seeking medical advice or seeking advice based on misinter-
pretations of data: “… Official healthcare websites are one thing /…/ a skilled nurse, for instance, 
answering questions from people, but if patients would just ask each other …” (FG A: P1). The 
physicians expressed that they have an important role to provide an evidence-based approach: “We 
are like consultants, and we can only offer what we can offer, so to speak, which is our medical 
expertise, based on scientific thinking and proven experience” (FG A: P1).

The key challenge in this section is the emerging role of patients and how physicians balance 
the information patients bring against their own expertise, as well as the difference in the quality 
of outside information brought to the clinical setting. Clearly, there is an impact on the patient–
physician relationship and traditional views of medical knowledge and expertise.
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This was discussed as an opportunity for a new profession rather than a responsibility for the 
physicians:
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technologies, referring to the risk for unnecessary treatments and examinations: “… medicalization 
or over-investigating … for things that are not illnesses” (FG B: P8). They pointed out inequities 
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Manifestations of knowledge and expertise

Participants were well aware of the emerging new role of patients who participate in care and come 
prepared, knowledgeable about diagnosis and treatment options. They talked about different cate-
gories of patients within this context, as summarized by one of the physicians:

… patients with issues that are obviously complete nonsense, where some newspaper scares them for 
example, and them we can calm down; then there are patients who come with non-medical issues, such as 
homeopathy, well then we can only tell them that this is not my area of expertise […] and then, there are 
the patients who come and are really familiar with their own illness, diabetes for example, who may have 
special knowledge that we don’t have, and these patients tend to themselves take responsibility because 
they are well aware of their disease, and in that case they know best. (FG A: P6)
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patients either trusting apps and not seeking medical advice or seeking advice based on misinter-
pretations of data: “… Official healthcare websites are one thing /…/ a skilled nurse, for instance, 
answering questions from people, but if patients would just ask each other …” (FG A: P1). The 
physicians expressed that they have an important role to provide an evidence-based approach: “We 
are like consultants, and we can only offer what we can offer, so to speak, which is our medical 
expertise, based on scientific thinking and proven experience” (FG A: P1).

The key challenge in this section is the emerging role of patients and how physicians balance 
the information patients bring against their own expertise, as well as the difference in the quality 
of outside information brought to the clinical setting. Clearly, there is an impact on the patient–
physician relationship and traditional views of medical knowledge and expertise.
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Discussion

For better or worse, flipped healthcare changes the professional practice of physicians and percep-
tions of professional roles and responsibilities. First, we identified a transition of the medical 
profession. The health informatics field is characterized by optimism about technology, contribut-
ing to mismatches between predicted and actual benefits.33,34 Besides frustrations with IT-centric 
approaches, our participants talked about health informatics as a dynamic facet of new work prac-
tices. IT-systems in healthcare historically were promoted as replacement for and automation of 
existing work tasks (e.g. scanning patient records and computerizing) intended to save time for 
clinicians. Similar arguments are put forward today, suggesting for example that mobile technolo-
gies may reduce time demands and strengthen the patient–physician relationship due to greater 
patient self-management and shared care.35 In practice, however, the effect has often been the 
opposite, increasing the administrative burden instead. Participants confirmed common concerns 
among physicians about increased workload, ambiguity and time pressure. Our findings illustrate 
that new types of data work (e.g. social media and online knowledge sharing) are not considered 
work per se, rather as added tasks in an already busy workday. This discretionary work often occurs 
after attending to care work and daily practical tasks related to the patient.

It is important to distinguish between digital technologies for documentation and administra-
tion, and more exploratory technologies for finding knowledge or algorithms for treatment recom-
mendations. The former are perceived as old-fashioned, poorly designed and a source of frustration. 
The physicians described digitalization and data work as beyond replacements for paper-based 
information. Described new benefits were support for collaboration, decision-making, continuous 
learning and staying current. They spoke of patient-generated health data as an underused resource 
and suggested digital solutions to improve general care. This suggests a change in attitude, where 
the benefit is now expected to exceed the risks.

Second, digitally informed and engaged patients are changing professional roles and responsi-
bilities. The amount of medical knowledge now available was described as a dilemma for both 
physicians and patients, regarding how to use and prioritize different kinds of information. It is 
noteworthy that medical informatics and evidence-based medicine (EBM) emerged around the 
same time and overlap in many ways.36,37 Consistent with prior research, our findings show that 
physicians often encounter barriers when answering clinical questions and seeking information 
online.38–40 Medical information systems, for example, clinical support tools, tend to be organized 
by diseases, whereas information needs of physicians are focused on the patients’ symptoms. 
Integrating a patient-centered approach has been suggested as a solution to this mismatch.41 
Underlying aspects for patient participation, like features for shared decision-making, are uncom-
mon today.42 Our research also suggests a value in systematically incorporating patient experiences 
into tools that facilitate knowledge sharing and patient–physician collaboration.26

In addition, social media and online networks change communication patterns among patients 
and physicians, enabling continuity of care beyond office visits.7,21 This brings new challenges for 
physicians, in terms of scope of responsibility, transparency, tone of the patient communication, 
and boundaries between private and professional.43 As mentioned above, data-driven healthcare 
imposes new tasks on top of clinical work. Hence, as highlighted by participants in this study, there 
is need for new occupational roles not previously part of clinical teams such as statisticians, ana-
lysts, information professionals.44,45 These would allow healthcare professionals to focus on core 
tasks and patients, while acquiring new skills in practice.

As outlined in the third theme, manifestations of knowledge and expertise, established views of 
medical knowledge are challenged, along with the role of the physician as the expert and the evi-
dence-based approach. The development of medical professional knowledge has traditionally been 

Vallo Hult et al. 593

described as progressing from novice to expert per the Dreyfus model of skills acquisition.46 In 
earlier research, we found that resident physicians often function as a source of updated medical as 
well as IT-related knowledge for senior colleagues. Thus, the more senior doctors often learn from 
younger colleagues.30 Findings from this study illustrate how the nature of knowledge and exper-
tise is challenged—or flipped—even more. Patients now enter into this equation, as they engage in 
discussions with peers and experts via online forums, and bring health data, lab test results and 
consumer apps to consultations.

While the benefits of access to updated, real-time data reduces the risk of mistreating patients, 
there exists the risk that over-informed patients, whether from online information or self-tracking, 
might reduce fairness in care to other patients and incur unnecessary treatments for themselves. 
Physicians are used to relying on science and proven experience. Consistent with that need, partici-
pants implied that new technologies and apps should reflect the standards of evidence-based medi-
cine. While physicians have always had a role as interpreters of medical information, the 
responsibility to aid patients to a more critical appraisal of health data is increasingly important. 
Now they need to know the technology as well as knowing the patient.

In all, there are new opportunities for shared learning, where the physicians can inform the 
patients, as well as learning with and from the patients. This can actually include learning from 
other physicians and existing guidelines and so on through the patients. Patients may share other 
patients’ experiences and the advice of their respective doctors. Then the expert patient becomes a 
messenger or a filter for the volume of information of the kind that the physicians demand. This in 
turn requires that the physician trust the patient’s expertise and ability to find reliable sources. Our 
findings suggest that patients who manage this technique could be a rich resource and curate public 
medical informatics platforms. There remains a concern about what may happen if patients become 
more proficient than the physician.20

Finally, revisiting the analogy between the idea of flipped healthcare and the educational notion of 
a flipped classroom, we find that the digital transformation in both domains connotes a more interac-
tive relationship between patients/physicians and students/teachers. However, the effects of patient-
centric technologies may—for better or worse—be more fundamental, as some patients become 
significantly more authoritative in their own care, whereas the flipped classroom describes a redistri-
bution of passive and interactive elements of teaching. Consistent with previous research, we believe 
that it is not enough to focus on whether patient-centric technologies are used.13 The incorporation of 
these technologies into complex environments like healthcare demands a reflective and critical under-
standing of how they integrate with everyday practice. As Lehman47 points out, shared decision-making 
needs more than just knowledge; there is a need for a different mind-set among clinicians, access to 
tools, inclusion in medical school curricula, and a different medical culture in general.

Our findings point to increasing demands for critical thinking and ethical considerations, 
expressed in the interviews as a transformation of the profession, beyond individual IT skills and 
training in EBM. Abilities such as evaluation, negotiation and adapting knowledge to the indi-
vidual patient become increasingly important. Critical appraisal and evaluation of sources was 
emphasized by the participants; this is now included as mandatory in the curriculum. But, peda-
gogical, reflective and communicative skills will grow in importance and need to be extended to 
include digital channels. Ethical and legal knowledge around information security and patient 
confidentiality is critical, both as continuous training for physicians and as expert functions in the 
organization. Statistics and data analysis was also highlighted by the physicians, including how to 
explain the “meaning of numbers” for the patients.

Findings from this study further show how different aspects of everyday digital technologies 
co-exist, sometimes in parallel and sometimes as conflicting perspectives. This was expressed in 
contradictory statements from the participants. On one hand, there was the view that IT is just as 
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integrated in care as the doctor’s stethoscope. At the same time, they struggled with defining ethi-
cal and legal boundaries added to their responsibilities as individual physicians. It is well known 
that the healthcare sector is complex with a long tradition of hierarchal structures, and resistance to 
change. As described by Aanestad et al.,48 eHealth infrastructures have the dual character of trans-
formative orientation toward reshaping roles and relationships, while at the same time need to 
control and fit the existing healthcare environment. The duality of views from the physicians’ 
perspective uncovers issues related to the shift in healthcare at large, beyond the immediate work 
practice. Patient-centric technologies thus create tensions between allowing for flexibility and 
ensuring patient safety and quality of care.

Conclusion

The focus of this article has been on the notion of flipped healthcare, with the aim to explore how 
resident physicians view their role and practice in relation to informed patients and patient-centric 
technologies. The paper illustrates how the new role of patients alters physicians’ work and use of 
data to learn and update their professional practice. It suggests new possibilities for developing 
collegial competence and using patient experiences more systematically.

In short, our findings show that flipped healthcare certainly has the potential to improve health-
care, but demands substantial changes and challenges for the healthcare system and professions. 
Training in how to use and make use of patient-centric technologies is important but not sufficient. 
There is a need for new professional competencies in everyday data work, along with a change in 
attitudes, newly defined roles, and better ways to identify and develop reliable online sources. 
Finally, the role of patients, not only as consumers but also producers of healthcare, is a rather 
formidable and complex cultural change to address.
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Appendix 1

Clinical scenarios

Scenario 1 (Timespan FG A: 0:00,0–24:12 (Timespan FG B: 1:08,0–16:48,3)

A while ago an article published by the Swedish Expressen (data derived from the Karolinska Institute 
website) stated that mothers with PCO syndrome (polycystic ovary) are 60 percent more likely to have 
children with autism. An excited patient comes to you as a doctor and wonder if she should pass the 
information on to her daughter. The daughter has PCO syndrome and is 30 weeks pregnant

How do you respond your patient in the best way? Where do you find more information about the 
condition, and how do you interpret the information and pass it on to the patient?

 (Continued)
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Scenario 2 (Timespan 24:12–35:28)

A former engineer at the age of 66, through screening, was told that he has an abdominal aortic aneurysm 
3.5 cm. He has read a lot about the condition on the Internet. He is now wondering why you cannot check 
sooner than after a year when, if measured after 6 months it is possible to comment on whether it is a 
AAA growing or not?

How do you answer? And where do you get information?

Scenario 3 (Timespan 35:28–51:07)

Another man of the same age has also learned that he had has an aortic aneurysm, but unlike the man in 
the first case, he is not at all familiar with the disease and claim he does not want to know anything, and 
that he really does not care

How should you respond as a doctor to this patient and his “ignorance,” which you believe hides his fear 
of wanting to know more?

Scenario 4 (Timespan: 16:47,8–32:12,9)

It is becoming more and more common with consumer health technologies, so-called Quantified Self 
technologies, such as consumer health apps for smartphones and other services for measuring and 
analyzing data about oneself (heart rate, blood pressure and blood sugar levels in combination with dietary 
habits, exercise, sleep patterns, stress, perceived mood, etc.). A patient who you have not met before 
visits your medical reception and presents you a detailed summary of statistics and compilations from the 
past few months. The patient also has brought suggestions for diagnosis and treatment based on his or her 
own measurements and data

How do you relate to the information? Would it be useful information or will the data given be perceived 
more as a problem?

Scenario 5 (Timespan: 32:12,9–57:58,4)

There are similar self-care solutions for chronically ill patients, for example, technology that enables to 
follow the effects of altered or adjusted medication. In this case, these are “expert patients” who often are 
highly knowledgeable about their own illnesses and who are in regular contact with health care

What is your view of this development? Is it perceived different if the patient uses technical solutions that 
are developed and recommended by the healthcare, compared with commercial and/or self-developed 
technology and products?

Summary and concluding comments

Appendix 1. (Continued)
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Introduction: The emerging context of online platforms and digitally engaged patients demands new competencies of health
care professionals. Although information and communication technologies (ICTs) can strengthen continuous professional
development (CPD) and learning at work, more research is needed on ICT for experiential and collegial learning.
Methods: The study builds on prior qualitative research to identify issues and comprises a quantitative assessment of ICT usage
for learning in health care. A survey was administered to Swedish physicians participating in a CPD program as part of specialist
medical training. Conclusions focused specifically on learning dimensions are drawn from correlation analyses complemented with
multiple regression.
Results: The findings show that physicians’ actual use of ICT is related to perceived performance, social influence, and
organizational context. Social norm was the most important variable for measured general usage, whereas performance
expectancy (perceived usefulness of ICT) was important for ICT usage for learning. The degree of individual digitalization affects
performance and, in turn, actual use.
Discussion: The study highlights the need to incorporate ICT effectively into CPD and clinical work. Besides formal training and
support for specific systems, there is a need to understand the usefulness of digitalization integrated into practice. Moving beyond
instrumentalist views of technology, the model in this study includes contextualized dimensions of ICT and learning in health care.
Findings confirm that medical communities are influencers of use, which suggests that an emphasis on collegial expectations for
digital collaboration will enhance practitioner adaptation.
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Information and communication technology (ICT) is a
growing feature of physicians’ work and learning. Evidence-

based medicine1 is integrated into clinical practice, along with
digital tools for guidance and clinical recommendations.2

Although ICT can also support doctors’ needs for continuing
education and currency, this capability is not yet integrated into
practice; and research shows that physicians’ informationneeds
go unmet during daily routines.3,4 They may use Google or
medical websites to access to medical information, indicating a
need for tools to compile and curate relevant search results.5,6

Lack of interest, skills, or information security are known

barriers to physicians’ adoption of ICT.7 Other challenges
concern professionalism and information integrity: accuracy,
safety, legality, and privacy.8,9 The shift to real-time health data
across personal and professional platforms changes role rela-
tionships,4,10 as health professionals and digitally engaged
patients seek information, discuss with peers, and make treat-
ment choices online.11–13 This creates both challenges and
opportunities for shared learning.3,14 A literature review
revealed a significant gap in the knowledge health care profes-
sionals need to integrate digitalization into practice. This
includes ethical, social, and communication skills, along with
willingness to adopt digitalization in professional contexts.15

Developing trends in technology and medicine thus demand
new competencies of health care professionals, suggesting a need
for changes in medical education and training. There is relatively
little researchonself-directed informaldigital learning.16Although
a commitment to lifelong medical learning is known to be
important,17 less attention is paid to physicians’ workplace
learning,18,19 especially during residency.20 Clearly, continuous
professional development (CPD) through formal education and
certification is important. However, physicians also learn through
everyday activities of information-seeking, collegial communica-
tion, and collaboration.4,20 Workplace learning theorists have
highlighted the importanceof both interactional learning (learning
from others, eg, collaboration and communication) and task-
based learning (learning through experience and reflection) across
occupational settings.21 Other studies on workplace learning22

stress the need to reflectwith peers, and previous research suggests
ICT can improve that mode of learning with environments to
support reflection, collaboration, and knowledge sharing.23–25
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Studies of health care settings show that ICT can play a role in
fostering support for practitioner reflection and everyday learn-
ing.4,14 Social media can be used in health care for professional
development through knowledge exchange and networking.26,27

Mobile learning for CPD is increasing, especially for “just-in-time”
situations.15 Current learning literature calls for multiple
approaches, whereas much ICT training focuses on classroom-
based learning of organizationally sanctioned systems and tools.
ICT skills could instead be incorporated in medical practice and
training and assessed with other clinical skills.28–30 Although resi-
dents are urged to develop lifelong learning habits, without incor-
porating ICT, the information management aspect may suffer.4,31

The concepts of digitalization and digital transformation are
used, often interchangeably, to describe technical, organizational,
and social changesoccasionedby theongoing integrationofdigital
technologies into professional and private life.32 In this study, we
define ICT broadly to “encompass all digital technologies that
facilitate the electronic capture, processing, storage, and exchange
of information.”33 That includes the digitalization of health care
services, including data (eg, telehealth and electronic patient
records), patient-centric technologies (eg, health platforms and
wearables), information retrieval anddecision-making (eg, clinical
decision support, electronic libraries, guidelines), and knowledge
sharing and peer support (eg, collaboration systems, intranets,
email). Prior research claims that when ICT is integrated into
clinical work, physicians are more likely to see benefits and adopt
available opportunities.3,4,7 This article argues that digitalization
can increase learning as well as increased efficiency, patient safety,
and quality of care,34,35 focusing on the general role of ICT for
physicians rather than on specific tools.

Webuild onprior research into physicians’ everyday use of ICT
to integrate digital support for collaborationand reflection inCPD
and clinical work. The question is whether established predictors
of ICT usage (ie, attitudes, effort, and perceived usefulness) carry
over to learningmodels in clinical practice.Organizational context
and social norm are seen as potential predictors of ICT usage.The
study thereby aims to add to knowledge and constructs that can
explain physicians’ usage of ICT for workplace learning and in
turn facilitate enabling practices. The article addresses the fol-
lowing research question: In the context of workplace learning in
health care, how does ICT usage relate to other areas of digitali-
zation, individual practice (expectancies and attitudes), organiza-
tional context, and social norm?

THEORETICAL FRAMEWORK AND HYPOTHESES

This section reviews relevant literature and presents the main
hypotheses and theoretical model for the article (Fig. 1). The the-
oretical basis is the Unified Theory of Acceptance and Use of
Technology (UTAUT; UTAUT2).36,37 UTAUT is a synthesis of
technology adoption research, from the Technology Acceptance
Model (TAM).38 In UTAUT2, the model extends beyond orga-
nizational acceptance and use to include consumer settings and
individual differences.36 TAM models are used in Information
Technology (IT) adoption research to assess the fit between new
organizational systems intendedusers.39,40Thatworkforegrounds
technology and individuals; attitudes toward IT are explained in
terms of performance expectancy (PE) (usefulness) and effort
expectancy (EE) (ease of use).

However, TAM overlooks social consequences of introducing
new technologies41 and presumes the fit of given technologies to

tasks. Other analyses of IT adoption and use regard TAM as too
narrowly focused on individual users and technical systems.42

TAM includes theories of reasoned action and planned behav-
ior43,44 to explain technology use in terms of organizational sup-
port and social norms but does not address work practice. These
sociotechnical dimensions of ICT that create new work practices
are, however, essential in complex settings such as health care.45,46

Another approach, interaction theory, includes organizational
power distribution and explains nonadoption as a practical
response to redistribution of power.42 Physicians’ professional
roles and social influence (power/autonomy) are essential consid-
erations for ICT adoption in health care, compared with other
contexts and professions.47,48

The conceptual model used in this study incorporates pre-
vious models, extended to include contextual factors relevant
for learning in health care. It consists of seven dimensions (with
corresponding hypothetical relationships), directly or indirectly
related to actual use (AU) (Fig. 1).

The following subsections provide details. The hypothetical
relationships are explained in the methods section, and signif-
icant correlations are included in Supplemental Digital Content
1 (see Appendix III, http://links.lww.com/JCEHP/A92).

Educational and Individual Digitalization
Physicians’ experience of ICT varies by differences in educational
curricula and individual preferences. Time and support for train-
ing have been identified as enabling factors for the successful
implementation of health information systems (ISs).49,50 Results
from a Cochrane review51 showed that ICT usage increases as a
function of training. Specifically, research shows that digital lit-
eracy facilitates e-learning,52 and “meaningful experiences” with
technologies should be included in training.29 This is consistent
with prior work concluding that inclusion of ICT in medical
education influences physicians’attitudes toward ICT.4Given that
ICT can be central to for physicians’ CPD, it is important to
integrate both ICT and learning into everyday practice. This study
confirms and extends these previous results. We hypothesize that
educational digitalization (ED) is an important background fac-
tor, and propose the following subhypotheses:

H1a: ED is related to EE.
H1b: ED is related to PE.
H1c: ED is related to e-health attitude (A).

ICT adoption also depends on the level of individual digita-
lization (ID), ie, the practical experience of ICT in everyday life

FIGURE 1. The conceptual model used in this study.
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Another approach, interaction theory, includes organizational
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(eg, Internet use for shopping, travel, banking, or learning).7,53

Earlier findings from the current project likewise highlight the
need to incorporate ICT into everyday work.3,4 There is little
research on professionals’ perceptions of technology in relation
to workplace e-learning. This is important because adopting
new tools for learning depends on these perceptions.52 Conse-
quently, we propose that besides formal training and technical
support, it is important to consider the influence of ID. We
hypothesize that ID is an important background factor, and
propose the following subhypotheses:

H2a: ID is related to EE.
H2b: ID is related to PE.
H2c: ID is related to e-health attitude (A).

Technology Adoption: Effort, Performance,
and Attitudes
Much prior research has been instrumentalist, focused on
benefits to organizations rather than on enhanced practitioner
experience and learning. Although qualitative methods and
surveys are common in health care research, they donot employ
the unifying framework of TAM used in ISs studies for health
ICT. Similarly, IS adoption literature emphasizes training,
whereas peer influence is emphasized in health care research.54

The primary health care focus has been on electronic health
records55 and specific eHealth applications.56 Other applica-
tions are relatively neglected.54,57

Collegial learning is important for both medical technical
learning because little time is allocated to formal training, and
expertise is distributed within groups.47 Meanwhile, ICT is
becoming essential in work-integrated learning (WIL)25 and
professional development for collegial knowledge and expertise
sharing. Our study follows from Computer-Supported Col-
laborative Work studies where knowledge and work are
intertwined, and theoretical models include social relation-
ships, resulting in recommendations for ICTknowledge sharing
and learning support.58–60

Accordingly, the adoptionmodelwe use includes dimensions
such as adaptation to informed patients, peer discussions, and
online health information. It expands attitude-based theories
with social factors and contextualizes standard TAM dimen-
sions of effort (ease of use) and PE (usefulness)54,55 with
hypotheses for collaboration, expertise sharing, or WIL.53,61

Hence the following hypotheses:
H3: EE is related to AU.
H4: PE is related to AU.
H5: E-health attitude (A) is related to AU.

Organizational Context and Social Norm
Physicians may be cautious about ICT in health care54 because
it requires practice changes in high-risk settings where patient
safety is the priority. Professional values from medical educa-
tion and the community affect physicians’ attitudes and
behavior54,62; the risk of appearing unprofessional was identi-
fied as a barrier to seeking information from mobile technolo-
gies at the point of care.16

Collegial support, leadership, training time, and fit between
social, technological, and organizational domains are other
factors influencing health care professionals’ adoption of
ICT.15,49,63 Individual belief that an organizational and tech-
nical infrastructure supports system use, referred to in the

UTAUT model as the facilitation factor, is a model for this
aspect of the study.37 The model also integrates pedagogy,
technology, and how these interplay with the subject (cf,
TPACK)64 as variables. This emphasizes the usefulness of dig-
italization over technology per se. Thus, we hypothesize:

H6: Organizational context is related to AU.
H7: Social norm is related to AU.

METHOD

Two qualitative research studies of how physicians use ICT for
workplace learning,4 and the effect of patient technology use on
professional practice3 form the basis for this follow-up study.
Considering the alternative views of technology described above,
and the new context of online health information platforms, we
conducted interviews about impacts of the new health care envi-
ronment. This includes technologically altered relationships
between physicians and their peers, patients, data, and organiza-
tions. The project that encompasses this empirical study investi-
gates those changed relationships. The current effort examines
physicians’ attitudes alongTAMdimensions, augmented to reflect
an organizational learning perspective on ICT in health care.

Material, Respondents and Data Analysis
The survey was distributed to Swedish physicians enrolled in a
CPDcourse for specialistmedical training, using SurveyMonkey.
A total of 148 physicians (57% of initial sample) participated in
the survey; 123 responseswere included in the final analysis. Ten
respondents filled out only background questions and were
excluded from analysis. Participation was voluntary and anon-
ymous, and per Swedish regulations, no ethics approval was
required. A hospital research group, which includes expertise in
statistical methods (second author) collectively developed and
tested the survey instrument. As stated above, the questionnaire
includes items from conventional adoption models along with
new items from the qualitative study and a related survey from a
university population.53 EE and PE were measured both with
generic TAM questions and health care-specific questions. A
description of the dimensions and example items included in the
questionnaire is provided in Supplemental Digital Content 2 (see
Appendix I, http://links.lww.com/JCEHP/A90).

Questions about individual and ED were also included in the
model. Generic EE is the degree to which an IS is perceived as
easy to use regardless of context, whereas health-specific EE in
this study refers to ease of use in clinical practice and point of
care. Generic PE refers to usefulness for increased productivity
and efficiency. Expectancies may differ depending on whether
ICT is changing the work practice or replacing or existing tasks.
Besides job performance, this study includes usefulness for
learning, such as support for physicians’ CPD. Physicians’ pro-
fessional development items were added to generic items for PE
(eg, statements such as“useful inmy job”). Easeof use for health-
specific ICT items were added for EE. Psychosocial and organi-
zational factorswere derived fromUTAUT37 and complemented
with technological pedagogy items to highlight learning as a
dimension of digitalization. The social norm questions address
management and colleague expectations to use ICT.

The dependent variable in most TAM studies is intention to
use. In our case, the focus is on ICTs already existing in the
organization, with many systems being mandatory. The TAM
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nizational acceptance and use to include consumer settings and
individual differences.36 TAM models are used in Information
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(eg, Internet use for shopping, travel, banking, or learning).7,53

Earlier findings from the current project likewise highlight the
need to incorporate ICT into everyday work.3,4 There is little
research on professionals’ perceptions of technology in relation
to workplace e-learning. This is important because adopting
new tools for learning depends on these perceptions.52 Conse-
quently, we propose that besides formal training and technical
support, it is important to consider the influence of ID. We
hypothesize that ID is an important background factor, and
propose the following subhypotheses:

H2a: ID is related to EE.
H2b: ID is related to PE.
H2c: ID is related to e-health attitude (A).

Technology Adoption: Effort, Performance,
and Attitudes
Much prior research has been instrumentalist, focused on
benefits to organizations rather than on enhanced practitioner
experience and learning. Although qualitative methods and
surveys are common in health care research, they donot employ
the unifying framework of TAM used in ISs studies for health
ICT. Similarly, IS adoption literature emphasizes training,
whereas peer influence is emphasized in health care research.54

The primary health care focus has been on electronic health
records55 and specific eHealth applications.56 Other applica-
tions are relatively neglected.54,57

Collegial learning is important for both medical technical
learning because little time is allocated to formal training, and
expertise is distributed within groups.47 Meanwhile, ICT is
becoming essential in work-integrated learning (WIL)25 and
professional development for collegial knowledge and expertise
sharing. Our study follows from Computer-Supported Col-
laborative Work studies where knowledge and work are
intertwined, and theoretical models include social relation-
ships, resulting in recommendations for ICTknowledge sharing
and learning support.58–60

Accordingly, the adoptionmodelwe use includes dimensions
such as adaptation to informed patients, peer discussions, and
online health information. It expands attitude-based theories
with social factors and contextualizes standard TAM dimen-
sions of effort (ease of use) and PE (usefulness)54,55 with
hypotheses for collaboration, expertise sharing, or WIL.53,61

Hence the following hypotheses:
H3: EE is related to AU.
H4: PE is related to AU.
H5: E-health attitude (A) is related to AU.

Organizational Context and Social Norm
Physicians may be cautious about ICT in health care54 because
it requires practice changes in high-risk settings where patient
safety is the priority. Professional values from medical educa-
tion and the community affect physicians’ attitudes and
behavior54,62; the risk of appearing unprofessional was identi-
fied as a barrier to seeking information from mobile technolo-
gies at the point of care.16

Collegial support, leadership, training time, and fit between
social, technological, and organizational domains are other
factors influencing health care professionals’ adoption of
ICT.15,49,63 Individual belief that an organizational and tech-
nical infrastructure supports system use, referred to in the

UTAUT model as the facilitation factor, is a model for this
aspect of the study.37 The model also integrates pedagogy,
technology, and how these interplay with the subject (cf,
TPACK)64 as variables. This emphasizes the usefulness of dig-
italization over technology per se. Thus, we hypothesize:

H6: Organizational context is related to AU.
H7: Social norm is related to AU.

METHOD

Two qualitative research studies of how physicians use ICT for
workplace learning,4 and the effect of patient technology use on
professional practice3 form the basis for this follow-up study.
Considering the alternative views of technology described above,
and the new context of online health information platforms, we
conducted interviews about impacts of the new health care envi-
ronment. This includes technologically altered relationships
between physicians and their peers, patients, data, and organiza-
tions. The project that encompasses this empirical study investi-
gates those changed relationships. The current effort examines
physicians’ attitudes alongTAMdimensions, augmented to reflect
an organizational learning perspective on ICT in health care.

Material, Respondents and Data Analysis
The survey was distributed to Swedish physicians enrolled in a
CPDcourse for specialistmedical training, using SurveyMonkey.
A total of 148 physicians (57% of initial sample) participated in
the survey; 123 responseswere included in the final analysis. Ten
respondents filled out only background questions and were
excluded from analysis. Participation was voluntary and anon-
ymous, and per Swedish regulations, no ethics approval was
required. A hospital research group, which includes expertise in
statistical methods (second author) collectively developed and
tested the survey instrument. As stated above, the questionnaire
includes items from conventional adoption models along with
new items from the qualitative study and a related survey from a
university population.53 EE and PE were measured both with
generic TAM questions and health care-specific questions. A
description of the dimensions and example items included in the
questionnaire is provided in Supplemental Digital Content 2 (see
Appendix I, http://links.lww.com/JCEHP/A90).

Questions about individual and ED were also included in the
model. Generic EE is the degree to which an IS is perceived as
easy to use regardless of context, whereas health-specific EE in
this study refers to ease of use in clinical practice and point of
care. Generic PE refers to usefulness for increased productivity
and efficiency. Expectancies may differ depending on whether
ICT is changing the work practice or replacing or existing tasks.
Besides job performance, this study includes usefulness for
learning, such as support for physicians’ CPD. Physicians’ pro-
fessional development items were added to generic items for PE
(eg, statements such as“useful inmy job”). Easeof use for health-
specific ICT items were added for EE. Psychosocial and organi-
zational factorswere derived fromUTAUT37 and complemented
with technological pedagogy items to highlight learning as a
dimension of digitalization. The social norm questions address
management and colleague expectations to use ICT.

The dependent variable in most TAM studies is intention to
use. In our case, the focus is on ICTs already existing in the
organization, with many systems being mandatory. The TAM
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model provides limited utility for mandatory systems where
usage is a job requirement.65 Consequently, we considered
usage frequency a more adequate dependent variable. Few
studies measure usage objectively, eg, by using log-files; instead
self-reported use is the common metric, and models tend to be
better at predicting self-reported usage than objectively mea-
sured use.66

A Likert scale was the measure of agreement for all state-
ments in the questionnaire. This standard rating includes five
balanced responses—completely disagree, slightly disagree,
undecided, slightly agree, and completely agree—graded from1
to 5 for calculations. Self-reported usage is measured with
questions such as “How often do you use an iPad?” with
alternative answers such as “never-rarely-often-very often.”7

Our questions focus on the purposes for using digital artefacts,
eg, “How often do you use ICT for finding information about a
treatment?” For this, we used a more objective time-specific
scale: “never-monthly-weekly-daily-several times each day.”
The average of the items for each variable was calculated to
construct an index for each factor in the model. Beyond the
generic dimensions for effort, performance, facilitation, andAU
to items specific to health care and learning, we calculated the
average for each subdimension, in addition to the general index.
A summarydescriptionof the indices and subindices is provided
in SupplementalDigitalContent 3 (seeAppendix II, http://links.
lww.com/JCEHP/A91). The indices were calculated even when
answers to individual itemsweremissing. At least half had to be
answered to calculate an average.

The main results presented here are based on correlation
analyses.We regard values between 0.1 and 0.3 as weak, 0.3 to
0.5 as moderate, and above 0.5 as strong correlations.67 To
support the primary aim of the study, multiple regression was
used to complement bivariate correlation analyses. Generally,
P-values below 5% are considered statistically significant. As a
measure of reliability in terms of internal consistency, classic
Cronbach alpha was used. The Cronbach alpha for ID was
0.90, which is consistent with previous use of this index.25,53

Internal consistency was high for all indices and subindices
(ranging from 0.76 to 0.95).

RESULTS

Demographics
A majority of respondents (78 or 63.4%) were family practice
physicians working in outpatient clinics, followed by anesthesia
and intensive care (27 or 22%), and other specialties (18 or
14.6%) working in hospital settings. Of these, (65 or 53%) were
female and (58 or 47%) were male, ranging in age from 27 to 59
years. Median experience (years since graduation) was 7 years.

The Importance of ED and ID
ED showed weak positive correlation with EE (r = 0.19, P =
.032). This is mainly due to a medium correlation between ED
and the subindex health care-specific EE (r = 0.30, P = .001)
because the correlation between ED and generic EE was not
significant (r =20.01, P > .20). There were no significant
correlations between ED and PE (r =20.1, P > .20) and the
subindices generic PE (r =20.12, P = .174) orWIL PE (r = 0.02,
P > .20). There was no correlation between ED and attitude (r
=20.10, P > .20), and no significant correlation between ED
and ID.

There was no correlation between ID and overall EE (r =
0.01, P > .20), a weak positive correlation between ID and
generic EE (r = 0.26, P = .003); the correlation between ID and
the subindex health-specific EE was negative, (r =20.25, P =
.005). There were strong positive correlations between ID and
overall perceived PE (r = 0.59, P < .001) as well as to generic PE
(r = 0.55, P < .001) and WIL PE (r = 0.5, P < .001). The corre-
lation between ID and e-health attitude was positive and of
medium strength (r = 0.31, P < .001).

In sum, ID is correlated with PE as well as e-health attitude,
whereas ED is correlated only with health-specific EE. Correla-
tions for IDandEDare included inSupplementalDigitalContent
1 (see Appendix III, http://links.lww.com/JCEHP/A92).

AU
The data for AU displayed a symmetrical distribution with a
mean of 2.61 and an SD of 0.55. The overall index for AU was
divided into subindices for learning, collaboration, and mixed
work tasks. The subindex for AU learning was highest with
mean 3.29, whereas the subindex for AU collaboration showed
the lowest mean 2.08.

There was no correlation between overall EE and AU (r = 0.16,
P= .076), or between the subindices generic EEandhealth-specific
EE (r=0.16,P= .079, r=0.09,P> .20, respectively), norattitude (r
= 0.12, P = .196). Overall organization (r = 0.38, P < .001),
organization-usefulness (r = 0.32, P < .001), and organization-
technology (r = 0.32, P < .001) all had medium positive correla-
tions with AU. PE was also positively correlated with AU (r =
0.377, P > .001) as were the subindices generic PE (r = 0.25, P =
.005) and WIL PE (r = 0.39, P < .001). Social norm had the
strongest relation to AU with a medium positive correlation
coefficient of 0.45 (P < .001). See Table 1 for an overview.

Subindices Focusing on Learning
A specific focus was placed on the dimension WIL, using cor-
relation analyses and multiple regression (Table 2). PE and AU

TABLE 1.

Correlations Between AU and Independent Variables

AU Effort Performance Attitude Organization Social Norm

AU 1 0.16 0.38* 0.12 0.38* 0.45*

Effort 1 0.25† 0.04 0.42* 20.08

Performance 0.38† 0.28† 0.30*

Attitude 1 0.08 0.09

Organization 1 0.33*

Social norm 1

*P < .001.

†P < .01.

AU indicates actual use.

TABLE 2.

Correlations for Subindices Focusing on Learning

PE TAM PE Collegial WIL PE Individual WIL

AU mixed 0.25* 0.38* 0.30*

AU collegial WIL 0.14 0.31* 0.18

AU individual WIL 0.29* 0.30* 0.35*

*P < .01.

AU indicates actual use; PE, performance expectancy; TAM, technology acceptance model; WIL, work-

integrated learning.
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weredivided into subindices for individual learning (I-WIL) and
collegial learning (C-WIL). For AU-collaboration, PE-
collaboration was used as an explanatory factor; likewise, for
AU-learning, PE-individual learningwas an explanatory factor.

A multiple regression analysis (Table 3), including factors
that were significantly correlated with AU, could explain 31%
of the variation (R-square = 0.31). Regarding the overall AU (R-
square = 0.31), the explanatory factor with the highest partial
correlation was social norm (part r = 0.33, P < .001), followed
by performance (part r = 0.24P = .007) and organization (part r
= 0.23, P = .011).

For overall AU, as shown in Table 3, all factors are signifi-
cant. However, the significance varies, depending on the sub-
index being studied. For the AU mixed, social norm (part r =
0.26, P < .001) and organization (part r = 0.24, P = .009) are
significant, whereas PE is not. For AU collaboration, there is no
significant correlation to social norm, but organization (part r =
0.22, P = .013) and PE (part r = 0.21, P = .023) are significant.
For AU-learning, the factors social norm (part r = 0.40, P <
.001) and performance (part r = 0.20, P = .027) are significant,
but not organization.

Individual and ED and Their Mediators
Our model assumes that ED and ID influence AU through
mediating variables, ie, effort and PE, and e-health attitude. ED
shows no direct correlation with AU (r = 0.02); when EE is
added in a linear regression model, the partial correlation is
even lower (partial r = 0.0). ID does show a direct correlation
with AU (r = 0.30); adding e-health attitude to a regression
model produces a similar partial correlation (r = 0.28). But
when PE is added to the regression model, the partial correla-
tion for ID is reduced and loses significance (partial r = 0.11). In
sum, this suggests that ID influences AU through PE as a
mediator, whereas ED influences AU through EE as mediator.

Tested Hypotheses and Conclusions
In sum, seven hypothetical relationships, including sub-
hypotheses, were tested using the generated model. A summary
of tested hypotheses and conclusions is presented in Table 4,
and significant hypothetical relationships correlations are
included in Supplemental Digital Content 1 (see Appendix III,
http://links.lww.com/JCEHP/A92). The main findings, impli-
cations, and suggestions for future research are discussed
below.

DISCUSSION

This article examined factors influencing physicians’ usage of
ICT in general and for learning. Social norm was most impor-

tant, suggesting that the medical community is a key factor for
ICT use.54,62 PE (perceived usefulness of ICT) was another
important factor. By adding contextualized items related to ease
of use (EE) and usefulness (PE), the study found that physicians’
degree of ID and the characteristics of different ICTs affect PE
and AU. This has important implications.

From a learning perspective, ICTs have focused on tools and
technical skills rather than on integration of technology to
broader practice.28–31 In this study, ID, beyond technical IT
skills, was correlated with factors other than formal education.
This supports prior findings that physicians who use ICTs in
everyday life (ie, have a high degree of ID) also adopt work-
related ICT and find ICTs easier to use.4,52,53 The negative
correlation between ID and health-specific EE was unexpected,
but may be explained as dissatisfaction with health-specific
systems, which increases with ID. A respondent who normally
finds systems easy to use may be more critical of specific health
systems than a less digitalized respondent.

TABLE 3.

Multiple Regression With Overall AU and Subindices as Independent Variables

AU AU Mixed AU Collaboration AU Learning

B Pr P B Pr P B Pr P B Pr P

Performance 0.20 0.24 .007 0.15 0.17 .064 0.17 0.21 .023 0.20 0.20 .027

Organization 0.17 0.23 .011 0.22 0.24 .009 0.21 0.22 .013 0.08 0.10 >.2

Social norms 0.19 0.33 <.001 0.26 0.35 <.001 0.11 0.16 .081 0.29 0.40 <.001

R-square 0.31 0.28 0.18 0.30

AU indicates actual use (overall, for mixed work tasks, for collaboration and for learning); B, estimates of slopes; Pr, partial (adjusted) correlation.

TABLE 4.

Summary of Tested Hypotheses and Conclusions

Hypothesis Conclusion

H1a: ED is related to EE Partly confirmed. No correlation with overall EE or

generic EE, but a positive correlation of medium

strength with health-specific EE.

H1b: ED is related to PE Not confirmed, no significant correlation with

neither overall nor subindices.

H1c: ED is related to e-health

attitude (A)

Not confirmed, no significant correlation.

H2a: ID is related to EE Partly confirmed. Weak positive correlation with

generic EE and weak negative correlation with

health-specific EE. However, no correlation with

overall EE.

H2b: ID is related to PE Confirmed. Strong correlation with overall index

and subindices as well.

H2c: ID is related to e-health

attitude (A)

Confirmed. Medium correlation.

H3: EE is related to AU Not confirmed, no correlations obtained, neither

for overall index nor subindices.

H4: PE is related to AU Confirmed. Overall index and WIL subindex

showed medium positive correlation, whereas

generic PE showed a weak positive correlation.

H5: E-health attitude (A) is related

to AU

Not confirmed, no significant correlation.

H6: Organizational context is

related to AU

Confirmed. Overall index and subindices showed

medium correlations with AU.

H7: Social norm is related to AU Confirmed. A medium positive correlation.

AU indicates actual uses; ED, educational digitalization; EE, effort expectancy; ID, individual digitalization; PE,

performance expectancy; WIL, work-integrated learning.
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model provides limited utility for mandatory systems where
usage is a job requirement.65 Consequently, we considered
usage frequency a more adequate dependent variable. Few
studies measure usage objectively, eg, by using log-files; instead
self-reported use is the common metric, and models tend to be
better at predicting self-reported usage than objectively mea-
sured use.66

A Likert scale was the measure of agreement for all state-
ments in the questionnaire. This standard rating includes five
balanced responses—completely disagree, slightly disagree,
undecided, slightly agree, and completely agree—graded from1
to 5 for calculations. Self-reported usage is measured with
questions such as “How often do you use an iPad?” with
alternative answers such as “never-rarely-often-very often.”7

Our questions focus on the purposes for using digital artefacts,
eg, “How often do you use ICT for finding information about a
treatment?” For this, we used a more objective time-specific
scale: “never-monthly-weekly-daily-several times each day.”
The average of the items for each variable was calculated to
construct an index for each factor in the model. Beyond the
generic dimensions for effort, performance, facilitation, andAU
to items specific to health care and learning, we calculated the
average for each subdimension, in addition to the general index.
A summarydescriptionof the indices and subindices is provided
in SupplementalDigitalContent 3 (seeAppendix II, http://links.
lww.com/JCEHP/A91). The indices were calculated even when
answers to individual itemsweremissing. At least half had to be
answered to calculate an average.

The main results presented here are based on correlation
analyses.We regard values between 0.1 and 0.3 as weak, 0.3 to
0.5 as moderate, and above 0.5 as strong correlations.67 To
support the primary aim of the study, multiple regression was
used to complement bivariate correlation analyses. Generally,
P-values below 5% are considered statistically significant. As a
measure of reliability in terms of internal consistency, classic
Cronbach alpha was used. The Cronbach alpha for ID was
0.90, which is consistent with previous use of this index.25,53

Internal consistency was high for all indices and subindices
(ranging from 0.76 to 0.95).

RESULTS

Demographics
A majority of respondents (78 or 63.4%) were family practice
physicians working in outpatient clinics, followed by anesthesia
and intensive care (27 or 22%), and other specialties (18 or
14.6%) working in hospital settings. Of these, (65 or 53%) were
female and (58 or 47%) were male, ranging in age from 27 to 59
years. Median experience (years since graduation) was 7 years.

The Importance of ED and ID
ED showed weak positive correlation with EE (r = 0.19, P =
.032). This is mainly due to a medium correlation between ED
and the subindex health care-specific EE (r = 0.30, P = .001)
because the correlation between ED and generic EE was not
significant (r =20.01, P > .20). There were no significant
correlations between ED and PE (r =20.1, P > .20) and the
subindices generic PE (r =20.12, P = .174) orWIL PE (r = 0.02,
P > .20). There was no correlation between ED and attitude (r
=20.10, P > .20), and no significant correlation between ED
and ID.

There was no correlation between ID and overall EE (r =
0.01, P > .20), a weak positive correlation between ID and
generic EE (r = 0.26, P = .003); the correlation between ID and
the subindex health-specific EE was negative, (r =20.25, P =
.005). There were strong positive correlations between ID and
overall perceived PE (r = 0.59, P < .001) as well as to generic PE
(r = 0.55, P < .001) and WIL PE (r = 0.5, P < .001). The corre-
lation between ID and e-health attitude was positive and of
medium strength (r = 0.31, P < .001).

In sum, ID is correlated with PE as well as e-health attitude,
whereas ED is correlated only with health-specific EE. Correla-
tions for IDandEDare included inSupplementalDigitalContent
1 (see Appendix III, http://links.lww.com/JCEHP/A92).

AU
The data for AU displayed a symmetrical distribution with a
mean of 2.61 and an SD of 0.55. The overall index for AU was
divided into subindices for learning, collaboration, and mixed
work tasks. The subindex for AU learning was highest with
mean 3.29, whereas the subindex for AU collaboration showed
the lowest mean 2.08.

There was no correlation between overall EE and AU (r = 0.16,
P= .076), or between the subindices generic EEandhealth-specific
EE (r=0.16,P= .079, r=0.09,P> .20, respectively), norattitude (r
= 0.12, P = .196). Overall organization (r = 0.38, P < .001),
organization-usefulness (r = 0.32, P < .001), and organization-
technology (r = 0.32, P < .001) all had medium positive correla-
tions with AU. PE was also positively correlated with AU (r =
0.377, P > .001) as were the subindices generic PE (r = 0.25, P =
.005) and WIL PE (r = 0.39, P < .001). Social norm had the
strongest relation to AU with a medium positive correlation
coefficient of 0.45 (P < .001). See Table 1 for an overview.

Subindices Focusing on Learning
A specific focus was placed on the dimension WIL, using cor-
relation analyses and multiple regression (Table 2). PE and AU

TABLE 1.

Correlations Between AU and Independent Variables

AU Effort Performance Attitude Organization Social Norm

AU 1 0.16 0.38* 0.12 0.38* 0.45*

Effort 1 0.25† 0.04 0.42* 20.08

Performance 0.38† 0.28† 0.30*

Attitude 1 0.08 0.09

Organization 1 0.33*

Social norm 1

*P < .001.

†P < .01.

AU indicates actual use.

TABLE 2.

Correlations for Subindices Focusing on Learning

PE TAM PE Collegial WIL PE Individual WIL

AU mixed 0.25* 0.38* 0.30*

AU collegial WIL 0.14 0.31* 0.18

AU individual WIL 0.29* 0.30* 0.35*

*P < .01.

AU indicates actual use; PE, performance expectancy; TAM, technology acceptance model; WIL, work-

integrated learning.

Digitalization and Physician Learning Vallo Hult et al. 223

weredivided into subindices for individual learning (I-WIL) and
collegial learning (C-WIL). For AU-collaboration, PE-
collaboration was used as an explanatory factor; likewise, for
AU-learning, PE-individual learningwas an explanatory factor.

A multiple regression analysis (Table 3), including factors
that were significantly correlated with AU, could explain 31%
of the variation (R-square = 0.31). Regarding the overall AU (R-
square = 0.31), the explanatory factor with the highest partial
correlation was social norm (part r = 0.33, P < .001), followed
by performance (part r = 0.24P = .007) and organization (part r
= 0.23, P = .011).

For overall AU, as shown in Table 3, all factors are signifi-
cant. However, the significance varies, depending on the sub-
index being studied. For the AU mixed, social norm (part r =
0.26, P < .001) and organization (part r = 0.24, P = .009) are
significant, whereas PE is not. For AU collaboration, there is no
significant correlation to social norm, but organization (part r =
0.22, P = .013) and PE (part r = 0.21, P = .023) are significant.
For AU-learning, the factors social norm (part r = 0.40, P <
.001) and performance (part r = 0.20, P = .027) are significant,
but not organization.

Individual and ED and Their Mediators
Our model assumes that ED and ID influence AU through
mediating variables, ie, effort and PE, and e-health attitude. ED
shows no direct correlation with AU (r = 0.02); when EE is
added in a linear regression model, the partial correlation is
even lower (partial r = 0.0). ID does show a direct correlation
with AU (r = 0.30); adding e-health attitude to a regression
model produces a similar partial correlation (r = 0.28). But
when PE is added to the regression model, the partial correla-
tion for ID is reduced and loses significance (partial r = 0.11). In
sum, this suggests that ID influences AU through PE as a
mediator, whereas ED influences AU through EE as mediator.

Tested Hypotheses and Conclusions
In sum, seven hypothetical relationships, including sub-
hypotheses, were tested using the generated model. A summary
of tested hypotheses and conclusions is presented in Table 4,
and significant hypothetical relationships correlations are
included in Supplemental Digital Content 1 (see Appendix III,
http://links.lww.com/JCEHP/A92). The main findings, impli-
cations, and suggestions for future research are discussed
below.

DISCUSSION

This article examined factors influencing physicians’ usage of
ICT in general and for learning. Social norm was most impor-

tant, suggesting that the medical community is a key factor for
ICT use.54,62 PE (perceived usefulness of ICT) was another
important factor. By adding contextualized items related to ease
of use (EE) and usefulness (PE), the study found that physicians’
degree of ID and the characteristics of different ICTs affect PE
and AU. This has important implications.

From a learning perspective, ICTs have focused on tools and
technical skills rather than on integration of technology to
broader practice.28–31 In this study, ID, beyond technical IT
skills, was correlated with factors other than formal education.
This supports prior findings that physicians who use ICTs in
everyday life (ie, have a high degree of ID) also adopt work-
related ICT and find ICTs easier to use.4,52,53 The negative
correlation between ID and health-specific EE was unexpected,
but may be explained as dissatisfaction with health-specific
systems, which increases with ID. A respondent who normally
finds systems easy to use may be more critical of specific health
systems than a less digitalized respondent.

TABLE 3.

Multiple Regression With Overall AU and Subindices as Independent Variables

AU AU Mixed AU Collaboration AU Learning

B Pr P B Pr P B Pr P B Pr P

Performance 0.20 0.24 .007 0.15 0.17 .064 0.17 0.21 .023 0.20 0.20 .027

Organization 0.17 0.23 .011 0.22 0.24 .009 0.21 0.22 .013 0.08 0.10 >.2

Social norms 0.19 0.33 <.001 0.26 0.35 <.001 0.11 0.16 .081 0.29 0.40 <.001

R-square 0.31 0.28 0.18 0.30

AU indicates actual use (overall, for mixed work tasks, for collaboration and for learning); B, estimates of slopes; Pr, partial (adjusted) correlation.

TABLE 4.

Summary of Tested Hypotheses and Conclusions

Hypothesis Conclusion

H1a: ED is related to EE Partly confirmed. No correlation with overall EE or

generic EE, but a positive correlation of medium

strength with health-specific EE.

H1b: ED is related to PE Not confirmed, no significant correlation with

neither overall nor subindices.

H1c: ED is related to e-health

attitude (A)

Not confirmed, no significant correlation.

H2a: ID is related to EE Partly confirmed. Weak positive correlation with

generic EE and weak negative correlation with

health-specific EE. However, no correlation with

overall EE.

H2b: ID is related to PE Confirmed. Strong correlation with overall index

and subindices as well.

H2c: ID is related to e-health

attitude (A)

Confirmed. Medium correlation.

H3: EE is related to AU Not confirmed, no correlations obtained, neither

for overall index nor subindices.

H4: PE is related to AU Confirmed. Overall index and WIL subindex

showed medium positive correlation, whereas

generic PE showed a weak positive correlation.

H5: E-health attitude (A) is related

to AU

Not confirmed, no significant correlation.

H6: Organizational context is

related to AU

Confirmed. Overall index and subindices showed

medium correlations with AU.

H7: Social norm is related to AU Confirmed. A medium positive correlation.

AU indicates actual uses; ED, educational digitalization; EE, effort expectancy; ID, individual digitalization; PE,

performance expectancy; WIL, work-integrated learning.
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Item phrasing was retrospectively analyzed, showing an
overlap between generic items from TAM and items onWIL in
the actual context. The weak positive correlation between ID
andgeneric EE suggests that perceived ease of use increaseswith
an increased degree of ID. The correlation between the overall
index and ID, however, is nonsignificant. This may be because
when merged into an overall index of EE, the two subindices
cancel each other out, although the correlation between them
was weak (r = 0.2, P = .026). Organizational context is
important both for understanding the benefits of ICT (value)
and the ability to use (technical support). This confirms the need
to incorporate digitalization into clinical work and lifelong
learning.10,15,16 Although physicians express positive views
toward ICT’s potential based on digital individualization, skills
may not translate from private to professional context.

Findings from the analysis of the subindices specifically
focused on learning highlight the influence of medical com-
munity and collegial collaboration. The correlations for AU
collaboration and AU individual learning (Table 2) suggest
that organizational support is important for collegial learning
and digital collaboration, consistent with prior studies.15,68

However, correlation analysis showed no collegial expecta-
tion to collaborate using ICT, despite collegial expectations to
use ICT individually for everyday work and learning, perhaps
because collegial learning and collaboration takes place
within small face-to-face workgroups rather than across
extended (digital) networks. Because collegial expectations is
a key factor for ICT use for collaboration, this gap highlights
the need to support expectations to collaborate beyond
organizational boundaries.

Findings from this study have theoretical and methodologi-
cal implications. Previous technology-determined models may
not explain adoption of future health care information tech-
nologies.39 Prior models reverse priorities by presuming that
systems are right, and problems arise from individual psy-
chology rather than the design process, built-in assumptions, or
conflict between management and practitioner goals. To iden-
tify barriers and enablers for ICT adoption in clinical practice,
contextual factors and social consequences of new technologies
must be included in models.55 This study contributes to theory
by empirically testing new factors specific to learning in health
care.

LIMITATIONS AND FUTURE RESEARCH

TAM research focuses on intention to use as a dependent var-
iable, often with respect to one digital artefact in pre-
implementation. This study focused on existing, mostly
mandatory ICTs. Therefore, rather than assess intention to use,
we judged frequency of usage (“How often do you. . .”), a more
adequate dependent variable.65 Furthermore, we added differ-
ent aspects of use, ie, learning, collaboration, and mixed tasks.
Because the questionnaire was extensive, and systems are
mostly mandatory, we removed questions about intention to
use ICT for multiple purposes. For mandatory systems, an
alternative endpoint would be to measure “acceptance of ICT”
or “intention to collaborate” with ICT. Acceptance and fre-
quency of use may seem related, but this is unconfirmed.
Because self-reported usage frequency can be biased by per-
ceived social desirability, measuring AU through log-files may
provide greater validity.

TAMs are considered robust, having been tested and repli-
cated; therefore, we included generic TAM questions from
previous research in the survey, and then added health-specific
questions to improve response quality by increasing relevance.
The correlation between the two groups of items, generic and
health-related, was significant. The correlation of the variable
EE was weak, which could be because the generic questions
focus on “ease of use,” whereas the health care-specific ques-
tions focused on ICT usage in terms of system adaption to daily
practice, ie, ease of use from functional perspectives (time and
access).

This study did not address notions of responsibility (eg,
accuracy of online health information, legality, and integrity).
The findings indicate a digitalization-related change in role and
core tasks for physicians. Collaboration may be limited by
confidentiality concerns arising from the extension of the role
into digital channels. The level of model explanation shown in
Table 3 was generally 0.31 except for the subindex AU-
collaboration (R = 0.17). Thus, the R-square for the AU-
overall (R = 0.31) could be explained by the R-square for the
subindices AU-learning and AU-mixed tasks rather than the
subindex AU-collaboration. AU for collaboration was lower
(mean = 2.1) than for learning (mean = 3.3). Future research
might explore variances and correlations related to physicians’
attitudes toward digitally engaged patients and peers, and the
increased flow of (patient-generated) health data into clinical
settings.

Our questions and response alternatives have comparatively
high validity and reliability, and our questionnaire seems rele-
vant to the sector. The study is replicable, but the present
questionnaire is long. The positive values of reliability and
correlations between subindices indicate consistency; therefore,
it may be possible to shorten the questionnaire by deleting
generic questions and/or excluding redundant items. The study
of ICT and learning in health care needs a standardized
instrument in support of organizational strategies to increase
the usefulness of ICT for learning. We hope these suggested
amendments contribute to such an instrument.

CONCLUSION

This study extends findings from prior qualitative research, by
quantitatively studying ICT usage for learning in health care.
The findings show that physicians’ AU of ICT is related to
perceived performance, social influence, and organizational
context. Furthermore, an individual’s degree of digitalization
affects performance, which in turn affects AU. Social normwas
the most important factor for AU in general; PE was an
important factor for AU of ICT for WIL.

The findings have implications for research and practice.
The model includes alternative and health-specific items,
contributing to theory by contextualizing standard TAM
dimensions and extending the use of attitude as a predictor for
ICT usage. It broadens established views on usage, by moving
beyond digitization of routine tasks (eg, patient records)
toward effects such as continuous learning. A practical
implication is to incorporate ICT into CPD programs to
encourage collaboration. Consistent with prior research, we
argue that beyond training and support for specific systems,
there should be more focus on understanding digitalization in
practice, specifically for contributing to communities of
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practice around learning and care. It is crucial to account for
the influence of ED and ID. Finally, it is important to adapt
social norms and organizational support for information
integrity and security to increase collaboration and blend
private and professional use of ICT.

Lessons for Practice

n Physicians’ use of ICT in general and for learning depends on
factors such as social influence, individual digitalization, and
the extent to which ICT is perceived as useful.

n Besides formal training and support in how to use specific
systems, more focus is required on incorporating ICT into
CPD and clinical work, to develop a better understanding of
the usefulness of digitalization in practice.

n ICT is a growing element of physicians’ professional devel-
opment and learning at work but is not yet fully integrated into
practice. Increasing collegial expectations for digital collab-
oration could enhance practitioner experience and learning in
the digital age.
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Item phrasing was retrospectively analyzed, showing an
overlap between generic items from TAM and items onWIL in
the actual context. The weak positive correlation between ID
andgeneric EE suggests that perceived ease of use increaseswith
an increased degree of ID. The correlation between the overall
index and ID, however, is nonsignificant. This may be because
when merged into an overall index of EE, the two subindices
cancel each other out, although the correlation between them
was weak (r = 0.2, P = .026). Organizational context is
important both for understanding the benefits of ICT (value)
and the ability to use (technical support). This confirms the need
to incorporate digitalization into clinical work and lifelong
learning.10,15,16 Although physicians express positive views
toward ICT’s potential based on digital individualization, skills
may not translate from private to professional context.

Findings from the analysis of the subindices specifically
focused on learning highlight the influence of medical com-
munity and collegial collaboration. The correlations for AU
collaboration and AU individual learning (Table 2) suggest
that organizational support is important for collegial learning
and digital collaboration, consistent with prior studies.15,68

However, correlation analysis showed no collegial expecta-
tion to collaborate using ICT, despite collegial expectations to
use ICT individually for everyday work and learning, perhaps
because collegial learning and collaboration takes place
within small face-to-face workgroups rather than across
extended (digital) networks. Because collegial expectations is
a key factor for ICT use for collaboration, this gap highlights
the need to support expectations to collaborate beyond
organizational boundaries.

Findings from this study have theoretical and methodologi-
cal implications. Previous technology-determined models may
not explain adoption of future health care information tech-
nologies.39 Prior models reverse priorities by presuming that
systems are right, and problems arise from individual psy-
chology rather than the design process, built-in assumptions, or
conflict between management and practitioner goals. To iden-
tify barriers and enablers for ICT adoption in clinical practice,
contextual factors and social consequences of new technologies
must be included in models.55 This study contributes to theory
by empirically testing new factors specific to learning in health
care.

LIMITATIONS AND FUTURE RESEARCH

TAM research focuses on intention to use as a dependent var-
iable, often with respect to one digital artefact in pre-
implementation. This study focused on existing, mostly
mandatory ICTs. Therefore, rather than assess intention to use,
we judged frequency of usage (“How often do you. . .”), a more
adequate dependent variable.65 Furthermore, we added differ-
ent aspects of use, ie, learning, collaboration, and mixed tasks.
Because the questionnaire was extensive, and systems are
mostly mandatory, we removed questions about intention to
use ICT for multiple purposes. For mandatory systems, an
alternative endpoint would be to measure “acceptance of ICT”
or “intention to collaborate” with ICT. Acceptance and fre-
quency of use may seem related, but this is unconfirmed.
Because self-reported usage frequency can be biased by per-
ceived social desirability, measuring AU through log-files may
provide greater validity.

TAMs are considered robust, having been tested and repli-
cated; therefore, we included generic TAM questions from
previous research in the survey, and then added health-specific
questions to improve response quality by increasing relevance.
The correlation between the two groups of items, generic and
health-related, was significant. The correlation of the variable
EE was weak, which could be because the generic questions
focus on “ease of use,” whereas the health care-specific ques-
tions focused on ICT usage in terms of system adaption to daily
practice, ie, ease of use from functional perspectives (time and
access).

This study did not address notions of responsibility (eg,
accuracy of online health information, legality, and integrity).
The findings indicate a digitalization-related change in role and
core tasks for physicians. Collaboration may be limited by
confidentiality concerns arising from the extension of the role
into digital channels. The level of model explanation shown in
Table 3 was generally 0.31 except for the subindex AU-
collaboration (R = 0.17). Thus, the R-square for the AU-
overall (R = 0.31) could be explained by the R-square for the
subindices AU-learning and AU-mixed tasks rather than the
subindex AU-collaboration. AU for collaboration was lower
(mean = 2.1) than for learning (mean = 3.3). Future research
might explore variances and correlations related to physicians’
attitudes toward digitally engaged patients and peers, and the
increased flow of (patient-generated) health data into clinical
settings.

Our questions and response alternatives have comparatively
high validity and reliability, and our questionnaire seems rele-
vant to the sector. The study is replicable, but the present
questionnaire is long. The positive values of reliability and
correlations between subindices indicate consistency; therefore,
it may be possible to shorten the questionnaire by deleting
generic questions and/or excluding redundant items. The study
of ICT and learning in health care needs a standardized
instrument in support of organizational strategies to increase
the usefulness of ICT for learning. We hope these suggested
amendments contribute to such an instrument.

CONCLUSION

This study extends findings from prior qualitative research, by
quantitatively studying ICT usage for learning in health care.
The findings show that physicians’ AU of ICT is related to
perceived performance, social influence, and organizational
context. Furthermore, an individual’s degree of digitalization
affects performance, which in turn affects AU. Social normwas
the most important factor for AU in general; PE was an
important factor for AU of ICT for WIL.

The findings have implications for research and practice.
The model includes alternative and health-specific items,
contributing to theory by contextualizing standard TAM
dimensions and extending the use of attitude as a predictor for
ICT usage. It broadens established views on usage, by moving
beyond digitization of routine tasks (eg, patient records)
toward effects such as continuous learning. A practical
implication is to incorporate ICT into CPD programs to
encourage collaboration. Consistent with prior research, we
argue that beyond training and support for specific systems,
there should be more focus on understanding digitalization in
practice, specifically for contributing to communities of
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practice around learning and care. It is crucial to account for
the influence of ED and ID. Finally, it is important to adapt
social norms and organizational support for information
integrity and security to increase collaboration and blend
private and professional use of ICT.

Lessons for Practice

n Physicians’ use of ICT in general and for learning depends on
factors such as social influence, individual digitalization, and
the extent to which ICT is perceived as useful.

n Besides formal training and support in how to use specific
systems, more focus is required on incorporating ICT into
CPD and clinical work, to develop a better understanding of
the usefulness of digitalization in practice.

n ICT is a growing element of physicians’ professional devel-
opment and learning at work but is not yet fully integrated into
practice. Increasing collegial expectations for digital collab-
oration could enhance practitioner experience and learning in
the digital age.
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Abstract 

Healthcare informatics is undergoing major changes due to new infrastructures like social media that allow 
patients to proactively bring information to the physician consultation. We use the concept of 
infrastructuring to describe these changes, referring to the social practice of adapting human infrastructure 
for specific contexts. This poses informational and social challenges to providers, as they negotiate new 
boundaries with patients. Information integrity is essential because of risks to both parties.  
Infrastructuring in this case is the maintenance of information privacy and accuracy, or information 
integrity. The tasks of vetting information integrity and managing patient expectations add complexity to 
provider work even as physicians are positive about patients taking responsibility for their own health. The 
paper addresses infrastructure transformations, the process of infrastructuring, and a concept of 
information integrity. Using qualitative data from a medical setting, the study illustrates the contradictions 
physicians face in accommodating social media to their practice.  

Keywords 

Collaboration, social media, information integrity, human infrastructures, infrastructuring, healthcare. 

Introduction 

With the arrival of digital platforms, along with social media, healthcare practices are taking on aspects of 
community. Patients and their friends, providers and their peers increasingly collaborate on patient 
diagnostics and solutions. While this is overall a positive development, it introduces problems that arise 
from the requirements of the profession around data privacy and accuracy. Like all virtual practices, 
healthcare is provided through sociotechnical/sociomaterial infrastructures that evolve both technically 
and socially even as they are being used (Hanseth and Lyytinen 2010, Aanestad and Jensen 2011). At the 
same time, the patient-physician role relationship is in a process of transformation. This process is referred 
to as infrastructuring. In this paper, we examine how physicians cope with the contrast between structure 
and flexibility as they try to serve patient needs in the new environment.  

Transformations in the technological environment set up challenges that affect more than the technical 
environments or even usage questions. Traditional workplace collaboration technology has dealt with 
specific packages and tools provided by an organization, whereas private use is based on personal choice or 
guided by peer groups (Bødker et al. 2017). Mobile platforms and ubiquitous technologies have eroded this 
boundary between professional and personal use (Harris et al. 2012). Research focus in IS has shifted 
accordingly (Baskerville 2011; Tilson et al. 2010). CSCW and HCI researchers likewise have refocused from 
individual or group interactions with single technologies to artifact ecologies (Bødker et al. 2017; Wiberg et 
al. 2013). Work has become more mobile and decentralized (Jarrahi et al. 2017), formed around flexible 
teams and projects (Spinuzzi 2015) and new organizational principles (Chudoba et al. 2005; Raguseo et al. 
2016). The aggregative possibilities call for critical perspectives on privacy, information security, 
information integrity (Zuboff 2015) and “decent digital work” (Ens et al. 2018). Thus, it is increasingly 
important to develop an understanding of information integrity in virtual communities. Jaeger and 
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Eckhardt (2018, p. 11) note: “In collaborative working environments, employees are actors in a social 
network, where its performance is determined by the combination of each individual’s efforts.” 

The relationship between technology and the changing nature of work is a persistent theme in IS research. 
The organizational and practical effects of new platforms and social software on workplaces and work 
practices (de Reuver et al. 2018; Forman et al. 2014) is the latest in a series of challenges. Much of the 
research on platforms and infrastructures addresses mature environments in the private sector from a 
platform owner perspective. More insight is needed into practice-based platforms developed from the 
bottom up (Islind 2018) and user-driven platform management (Rolland et al. 2018) in public sector 
platforms. This is especially apparent in the public sector, such as in healthcare. The rise of social media in 
the public sector has a major impact on the work practice of public-sector professionals (Norström et al. 
2017). Patients and caregivers are becoming part of the data creation and editing process. Patients can track 
much of their diagnostic material, seek information, discuss with peers and make choices about treatment 
(Neff and Nafus 2016). Challenges include tensions and uncertainties about data quality and consistency, 
provider responsibility, and control; and finally, the role of patients, not only as consumers but also 
producers of health care, is a rather formidable and complex cultural change to be addressed (Vallo Hult et 
al. 2019). Physicians use of social media can lead to virtual collegial collaborations for the benefit of both 
patients and physicians; but it also introduces uncertainties about privacy and security (Panahi et al. 2014). 
Layered over this are challenges of working in complex, fragmented and politicized information 
environments (Aanestad and Jensen 2011) and other consequences of healthcare IT, like technostress 
(Ayyagari et al. 2011) and workarounds (Koppel et al. 2015). 

In healthcare infrastructuring must address information integrity issues. The relationship between human 
infrastructure and information integrity is essential, due to the risks involved to both patient and physician. 
Shifting the boundary of patient-provider interaction, giving the patient more opportunity to understand 
and make choices, while more patient-focused, also presents legal and professional dilemmas for the 
provider. Traditionally physicians met patients in a clinical setting and provided patients with highly 
standardized information from professional outlets. Now patients may engage physicians in virtual 
environments, and they bring information to be vetted. This raises the question of the reliability of patient-
provided information and entails other sets of relationships including patient-patient, patient-physician 
and physician-physician. Physicians may now be recorded, discussed or rated by patients, or approached 
by patients on private social media channels. Physicians’ themselves use social media like blogs, wikis, and 
social networking sites. Decisions made from these sources affect patient diagnoses, treatments, prognoses, 
care plans, and quality of life decisions. Unreliable information can become a factor in delayed, 
inappropriate, mistaken, and potentially fatal care (Brassil et al. 2017).  

This paper will examine one aspect of the above: the role of human infrastructures described as the 
foundations of a system comprised of social relationships, networks and other arrangements that create 
affordances for work coordination and collaboration in social structures. Human infrastructure is 
intertwined with organizational, physical and technological infrastructures. Infrastructuring refers to 
ongoing efforts to align these elements (Pipek and Wulf, 2009) as new workplace cultures emerge entangled 
with new technological infrastructures. Thus, human and organizational arrangements share properties 
with technological infrastructures (Lee et al. 2006; Tang et al. 2015). Data were gathered in a regional 
Swedish healthcare practice to explore the physician perspective on the role of human infrastructures in 
maintaining information integrity, i.e., accuracy, safety, legality, and privacy. The research question is: How 
is information integrity dealt with in the everyday digital work practice of resident physicians?  

The paper is structured as follows: we introduce the theoretical background and the concepts of information 
infrastructures (II) and infrastructuring; we describe research methods (study background, data collection 
and analysis); followed by the research findings, where we conceptualize healthcare-specific dimensions of 
infrastructuring and information integrity; finally we tie the findings to the infrastructuring literature. 

Theoretical Framework 

The theoretical framing derives from sociotechnical practice-oriented information infrastructure literature 
(Pipek and Wulf 2009; Star and Ruhleder 1996). Digital infrastructures consist of “portfolios of 
interconnected systems and related components in contrast to stand-alone systems” (Rolland et al. 2018, 
p. 6); the idea installed base in the II literature includes the physical and social context of work, existing 
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technologies and routines, and worker’s skills and beliefs (Aanestad and Jensen 2011). This study addresses 
human infrastructures as social and material (Fischer and Baskerville 2018; Orlikowski 2007). 

Information Infrastructures and Infrastructuring 

There is an extensive literature on platforms and infrastructures, including sociomaterial treatments on 
infrastructuring as an activity. Prior research was developed in separate communities that rarely engage 
each other’s work (Constantinides et al. 2018; Lee and Schmidt 2018). Rolland et al. (2018), drawing on 
Gawer (2014), summarize how digital platforms have been described in the literature:  

• from an engineering perspective as “technical artifacts with a modular architecture consisting of a 
stable core component and many changing peripheral components”;  

• from an economic perspective “as markets that disrupt traditional markets and facilitate efficient 
interactions between consumers and producers” and  

• from an organizational perspective “as innovation practices in which actors organize and 
coordinate innovation enabled by technical mechanisms and social arrangements.” 

New services and software impact existing systems: “digital platforms evolve within an organization 
through a dynamic interaction between the digital infrastructure and the platform ecosystem” (ibid p. 5). 
As digital infrastructures evolve, they come with a history of old systems and programs: “an organization’s 
digital infrastructure typically consists of one or more digital platforms…[and] a portfolio of more 
traditional information systems that, together with associated work processes, make up a heterogeneous 
installed base” (ibid p. 6). The conceptualization of information infrastructures by Hanseth and Lyytinen 
(2010, p. 4) thus emphasizes that an II is shared by different stakeholders and groups of users (generic and 
specific); is typically not designed for a particular purpose but is instead evolving continually; is open and 
heterogeneous--comprised of different elements--and socio-technical. Research on the design of 
infrastructures (Bygstad 2010, Hanseth and Lyytinen 2010) captures the relationship between control and 
innovation, i.e., centralized governance may lead to more control, at the risk of impeding innovation, while 
decentralized governance may lead to more innovation but is potentially chaotic (Hanseth and Ciborra 
2007). Lee and Schmidt (2018) likewise state (p. 19, italics added): “this tradition highlights the tension 
between standardization and flexibility; the tension between the global and the local; and the tension 
between the inertia of the installed base and the dynamically changing technologies and practices that 
depend on that installed base”. New research is needed to examine the combination of platformization and 
infrastructuring (see below) with the need to mediate demand-driven innovation (platforms), and supply-
driven innovation (infrastructures) (Constantinides et al. 2018; Tilson et al. 2010).  

Key challenges reported in the literature relate to tensions, paradoxes, and dualities, i.e., when it comes to 
governance, control and flexibility, and integration of end-user perspectives in rapid development/radical 
change. Rolland and Monteiro (2002) address the need for balancing between sensitivity to local settings 
and standardization across (global) contexts when designing large information infrastructures. Hanseth 
and Lyytinen (2010) synthesis of II studies shows a tension between two design problems: (1) the bootstrap 
problem: IIs must meet early users’ needs in order to be initiated; and (2) the adaptability problem: local 
designs must recognize II’s unbounded scale and functional uncertainty.  

Researchers have used infrastructure as a verb (Bowker et al. 2009; Star and Ruhleder 1996), e.g. ‘to 
infrastructure’ and ‘infrastructuring practice’ to analyze the processes whereby technologies are integrated 
with people, materials and tools. The notion that infrastructures tend to emerge, rather than being fully 
planned is central to Pipek and Wulf’s (2009) theory of infrastructuring.  

Mathisen and Nerland (2012, p, 76), drawing on concepts from infrastructure as “a useful way to think 
about professional work in environments characterized by a range of information and material resources” 
define professional work as an infrastructuring practice “in which technologies, people and processes come 
together and make up the working relations that are necessary to perform work”. Thus, in the process of 
changing platforms, participants must evolve the work practices and standards that suit the goals of their 
work within the context of new affordances and constraints. In the healthcare domain, the technical part is 
more straightforward than the social part, due to unique role relations, responsibilities, and consequences. 
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technologies and routines, and worker’s skills and beliefs (Aanestad and Jensen 2011). This study addresses 
human infrastructures as social and material (Fischer and Baskerville 2018; Orlikowski 2007). 

Information Infrastructures and Infrastructuring 

There is an extensive literature on platforms and infrastructures, including sociomaterial treatments on 
infrastructuring as an activity. Prior research was developed in separate communities that rarely engage 
each other’s work (Constantinides et al. 2018; Lee and Schmidt 2018). Rolland et al. (2018), drawing on 
Gawer (2014), summarize how digital platforms have been described in the literature:  

• from an engineering perspective as “technical artifacts with a modular architecture consisting of a 
stable core component and many changing peripheral components”;  

• from an economic perspective “as markets that disrupt traditional markets and facilitate efficient 
interactions between consumers and producers” and  

• from an organizational perspective “as innovation practices in which actors organize and 
coordinate innovation enabled by technical mechanisms and social arrangements.” 

New services and software impact existing systems: “digital platforms evolve within an organization 
through a dynamic interaction between the digital infrastructure and the platform ecosystem” (ibid p. 5). 
As digital infrastructures evolve, they come with a history of old systems and programs: “an organization’s 
digital infrastructure typically consists of one or more digital platforms…[and] a portfolio of more 
traditional information systems that, together with associated work processes, make up a heterogeneous 
installed base” (ibid p. 6). The conceptualization of information infrastructures by Hanseth and Lyytinen 
(2010, p. 4) thus emphasizes that an II is shared by different stakeholders and groups of users (generic and 
specific); is typically not designed for a particular purpose but is instead evolving continually; is open and 
heterogeneous--comprised of different elements--and socio-technical. Research on the design of 
infrastructures (Bygstad 2010, Hanseth and Lyytinen 2010) captures the relationship between control and 
innovation, i.e., centralized governance may lead to more control, at the risk of impeding innovation, while 
decentralized governance may lead to more innovation but is potentially chaotic (Hanseth and Ciborra 
2007). Lee and Schmidt (2018) likewise state (p. 19, italics added): “this tradition highlights the tension 
between standardization and flexibility; the tension between the global and the local; and the tension 
between the inertia of the installed base and the dynamically changing technologies and practices that 
depend on that installed base”. New research is needed to examine the combination of platformization and 
infrastructuring (see below) with the need to mediate demand-driven innovation (platforms), and supply-
driven innovation (infrastructures) (Constantinides et al. 2018; Tilson et al. 2010).  

Key challenges reported in the literature relate to tensions, paradoxes, and dualities, i.e., when it comes to 
governance, control and flexibility, and integration of end-user perspectives in rapid development/radical 
change. Rolland and Monteiro (2002) address the need for balancing between sensitivity to local settings 
and standardization across (global) contexts when designing large information infrastructures. Hanseth 
and Lyytinen (2010) synthesis of II studies shows a tension between two design problems: (1) the bootstrap 
problem: IIs must meet early users’ needs in order to be initiated; and (2) the adaptability problem: local 
designs must recognize II’s unbounded scale and functional uncertainty.  

Researchers have used infrastructure as a verb (Bowker et al. 2009; Star and Ruhleder 1996), e.g. ‘to 
infrastructure’ and ‘infrastructuring practice’ to analyze the processes whereby technologies are integrated 
with people, materials and tools. The notion that infrastructures tend to emerge, rather than being fully 
planned is central to Pipek and Wulf’s (2009) theory of infrastructuring.  

Mathisen and Nerland (2012, p, 76), drawing on concepts from infrastructure as “a useful way to think 
about professional work in environments characterized by a range of information and material resources” 
define professional work as an infrastructuring practice “in which technologies, people and processes come 
together and make up the working relations that are necessary to perform work”. Thus, in the process of 
changing platforms, participants must evolve the work practices and standards that suit the goals of their 
work within the context of new affordances and constraints. In the healthcare domain, the technical part is 
more straightforward than the social part, due to unique role relations, responsibilities, and consequences. 
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Analytical Lens: A Typology of Information Integrity Strategies 

The typology of information security behaviors outlined by Jaeger and Eckhardt (2018), aligns with the 
information infrastructure/infrastructuring literature by describing the practices that must develop within 
a social context, where actions have social meanings. For instance, what strategies do professionals use to 
gain compliance with formal and informal policies to protect information security? Depending on the 
threat, relationship to a coworker, and authority, they choose among a set of strategies. The original 
typology consists of four general types of extra-role information security behavior along two dimensions 
(see table 1). The first-dimension contrasts whether the behavior would likely strengthen or preserve 
relationships with others (affiliative) or damage the relationship (challenging). The second-dimension 
contrasts whether the behavior encourages something to occur (promotive) or to cease (prohibitive). 

 Promotive Prohibitive 

Affiliative Helping Stewardship 

Challenging Voice Whistle-blowing 

Table 1. A typology of extra-role behaviors (Jaeger and 
Eckhardt, 2018 adapted from Van Dyne et al., 1995) 

We have used these to sort reflections in our data by health professionals. Whereas the information security 
research has focused on in-role security behaviors, e.g., compliance to information security policies (ISP), 
Jaeger and Eckhardt (2018) highlight extra-role security behaviors, e.g., secure actions unspecified in ISP 
but beneficial to organizations. Since their proposed typology acknowledges the importance of discretionary 
activities and includes the influence of coworkers’ performance in collaborative working environments, it 
proved an effective framework for our study: to explore information integrity in relation to everyday digital 
work practice in healthcare (including/with attention to virtual communities and social media). 

The patient-physician dimension is the focus of the prior work, and the paper is designed to understand 
physician practice in the changing context. Our analysis revealed several strategies related to information 
integrity, such as workarounds (breakdowns, appropriation work), data work (making sense of data), peer 
learning, work culture and practices (tensions). We adjusted the typology with an iterative process that 
resulted in a health-specific dimension of patient/physician perspective and four general types of 
information integrity strategies (see Table 2, further developed in the findings section). 

Affiliative Assisting (teacher/ 
guide) 

Appropriation work 
and learning  

Challenging Patient safety/ 
confidentiality 

Professional privacy/ 
security 

 Patient perspective Practice perspective 

Table 2. Types of information integrity strategies 

Research Methods 

The research uses interview data from a study of a regional Swedish healthcare practice investigating how 
new digital platforms and social media impact the work practices and professional roles of resident 
physicians (Vallo Hult 2017; Vallo Hult et al. 2016; Vallo Hult et al. 2019). This paper comprises a reanalysis 
of previous findings using the literature on information infrastructures and infrastructuring. We reviewed 
statements from resident physicians interviews that reflect the strategies outlined above.  

Residents practice as physicians but are also engaged in clinical training (min 5 years) towards specialist 
competence. They come from several medical fields, working across departments and between 
specializations in a knowledge-intensive practice where quick and easy access to correct information is 
critical. The information environment consists of multiple tools. Various documents and frameworks 
constrain physicians to seek new information. Evidence-based medicine is now integrated into clinical 
work. Before EBM, medical decisions were left to individual physicians’ practice and previous experience, 
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with some peer consultation. This process has been accelerated, with evidence being essential and collegial 
advice available both locally and on the Internet. The digital infrastructure, defined as the portfolio of IS 
and their interconnections (Rolland 2018), include the healthcare infrastructure (e.g., patient records, 
medical systems), the digital workplace (e.g., intranet, collaboration spaces, e-mail, e-learning), individual 
information systems (social media, smartphone, private email, etc).  

This study revisits data from three qualitative studies, where the original studies are based on explorative 
approach and grounded theory inspired methods. Interviews and observations elicited data on the digital 
work (including collaboration, knowledge sharing and workplace learning) of resident physicians. An 
overview of data collection methods and studies is presented in Table 3. 

Study Time period  Empirical data Reference 

Study 1 2015 15 semi-structured interviews with 
individual physicians 

Vallo Hult et al. (2016) 

Study 2 2016-2017 2016: 1 focus group, 6 participants  

2017: 1 focus group, 6 participants. 
1 focus group, 5 participants. 

Vallo Hult et al. (2019) 

Study 3 2015 2015: Action oriented R&D project, 
1 workshop, 3 working meetings.  

Vallo Hult et al. (2017) 

Table 3. Overview of empirical data and related studies 

All data was read several times, coded and analyzed using deductive content analysis (Graneheim and 
Lundman 2004) to distinguish activities that contribute to the emergence of infrastructure (Pipek and Wulf, 
2009). Tensions and uncertainties related to physicians’ everyday digital work, collaboration, and social 
media were categorized using descriptive case-ordered display (Miles and Huberman 1994) and mapped to 
the information security behavior typology described by Jaeger and Eckhardt (2018). Based on this 
descriptive categorization, key characteristics were summarized in a conceptually-ordered display as 
patient or practice-oriented, on healthcare-specific dimensions of infrastructuring. We identified and 
mapped information integrity strategies (helping, stewardship, voice, and whistle-blowing) to this schema. 

Findings 

The findings are presented according to the themes identified in the analysis, describing information 
integrity strategies from physicians’ everyday digital work. The typology characteristics are summarized in 
table 4, illustrated with quotes from the participating physicians. We used the Jaeger and Eckhardt (2018) 
categories, adding explanations to invoke the healthcare context, which has different social relationships 
than information security in an organization. For a more healthcare appropriate use of this model, we 
reconfigure the categories according to whether they are patient-focused or practice-focused, summarized 
in figure 1 and briefly discussed below.  

Typology Physician description 

Affiliative and 
Promotive 

Assist patients to 
seek better 
information for 
themselves, redirect 

• “it’s good to have a layman's language […] refer them and sometimes also 
read together with the patient […] to be able to help them in the best way, 
not because I am afraid that the patients will be more knowledgeable”.  

• “Previously, we were the almighty doctor in some way; now the patient 
says that I have read …  we must be humble with it, I think because 
otherwise, we will not be able to connect with the patients…” 

• [Tell them] “where to find information… forums and focus groups for 
patients that can help, who also have your diagnosis…” 
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Analytical Lens: A Typology of Information Integrity Strategies 

The typology of information security behaviors outlined by Jaeger and Eckhardt (2018), aligns with the 
information infrastructure/infrastructuring literature by describing the practices that must develop within 
a social context, where actions have social meanings. For instance, what strategies do professionals use to 
gain compliance with formal and informal policies to protect information security? Depending on the 
threat, relationship to a coworker, and authority, they choose among a set of strategies. The original 
typology consists of four general types of extra-role information security behavior along two dimensions 
(see table 1). The first-dimension contrasts whether the behavior would likely strengthen or preserve 
relationships with others (affiliative) or damage the relationship (challenging). The second-dimension 
contrasts whether the behavior encourages something to occur (promotive) or to cease (prohibitive). 

 Promotive Prohibitive 

Affiliative Helping Stewardship 

Challenging Voice Whistle-blowing 

Table 1. A typology of extra-role behaviors (Jaeger and 
Eckhardt, 2018 adapted from Van Dyne et al., 1995) 

We have used these to sort reflections in our data by health professionals. Whereas the information security 
research has focused on in-role security behaviors, e.g., compliance to information security policies (ISP), 
Jaeger and Eckhardt (2018) highlight extra-role security behaviors, e.g., secure actions unspecified in ISP 
but beneficial to organizations. Since their proposed typology acknowledges the importance of discretionary 
activities and includes the influence of coworkers’ performance in collaborative working environments, it 
proved an effective framework for our study: to explore information integrity in relation to everyday digital 
work practice in healthcare (including/with attention to virtual communities and social media). 

The patient-physician dimension is the focus of the prior work, and the paper is designed to understand 
physician practice in the changing context. Our analysis revealed several strategies related to information 
integrity, such as workarounds (breakdowns, appropriation work), data work (making sense of data), peer 
learning, work culture and practices (tensions). We adjusted the typology with an iterative process that 
resulted in a health-specific dimension of patient/physician perspective and four general types of 
information integrity strategies (see Table 2, further developed in the findings section). 

Affiliative Assisting (teacher/ 
guide) 

Appropriation work 
and learning  

Challenging Patient safety/ 
confidentiality 

Professional privacy/ 
security 

 Patient perspective Practice perspective 

Table 2. Types of information integrity strategies 

Research Methods 

The research uses interview data from a study of a regional Swedish healthcare practice investigating how 
new digital platforms and social media impact the work practices and professional roles of resident 
physicians (Vallo Hult 2017; Vallo Hult et al. 2016; Vallo Hult et al. 2019). This paper comprises a reanalysis 
of previous findings using the literature on information infrastructures and infrastructuring. We reviewed 
statements from resident physicians interviews that reflect the strategies outlined above.  

Residents practice as physicians but are also engaged in clinical training (min 5 years) towards specialist 
competence. They come from several medical fields, working across departments and between 
specializations in a knowledge-intensive practice where quick and easy access to correct information is 
critical. The information environment consists of multiple tools. Various documents and frameworks 
constrain physicians to seek new information. Evidence-based medicine is now integrated into clinical 
work. Before EBM, medical decisions were left to individual physicians’ practice and previous experience, 
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with some peer consultation. This process has been accelerated, with evidence being essential and collegial 
advice available both locally and on the Internet. The digital infrastructure, defined as the portfolio of IS 
and their interconnections (Rolland 2018), include the healthcare infrastructure (e.g., patient records, 
medical systems), the digital workplace (e.g., intranet, collaboration spaces, e-mail, e-learning), individual 
information systems (social media, smartphone, private email, etc).  

This study revisits data from three qualitative studies, where the original studies are based on explorative 
approach and grounded theory inspired methods. Interviews and observations elicited data on the digital 
work (including collaboration, knowledge sharing and workplace learning) of resident physicians. An 
overview of data collection methods and studies is presented in Table 3. 

Study Time period  Empirical data Reference 

Study 1 2015 15 semi-structured interviews with 
individual physicians 

Vallo Hult et al. (2016) 

Study 2 2016-2017 2016: 1 focus group, 6 participants  

2017: 1 focus group, 6 participants. 
1 focus group, 5 participants. 

Vallo Hult et al. (2019) 

Study 3 2015 2015: Action oriented R&D project, 
1 workshop, 3 working meetings.  

Vallo Hult et al. (2017) 

Table 3. Overview of empirical data and related studies 

All data was read several times, coded and analyzed using deductive content analysis (Graneheim and 
Lundman 2004) to distinguish activities that contribute to the emergence of infrastructure (Pipek and Wulf, 
2009). Tensions and uncertainties related to physicians’ everyday digital work, collaboration, and social 
media were categorized using descriptive case-ordered display (Miles and Huberman 1994) and mapped to 
the information security behavior typology described by Jaeger and Eckhardt (2018). Based on this 
descriptive categorization, key characteristics were summarized in a conceptually-ordered display as 
patient or practice-oriented, on healthcare-specific dimensions of infrastructuring. We identified and 
mapped information integrity strategies (helping, stewardship, voice, and whistle-blowing) to this schema. 

Findings 

The findings are presented according to the themes identified in the analysis, describing information 
integrity strategies from physicians’ everyday digital work. The typology characteristics are summarized in 
table 4, illustrated with quotes from the participating physicians. We used the Jaeger and Eckhardt (2018) 
categories, adding explanations to invoke the healthcare context, which has different social relationships 
than information security in an organization. For a more healthcare appropriate use of this model, we 
reconfigure the categories according to whether they are patient-focused or practice-focused, summarized 
in figure 1 and briefly discussed below.  

Typology Physician description 

Affiliative and 
Promotive 

Assist patients to 
seek better 
information for 
themselves, redirect 

• “it’s good to have a layman's language […] refer them and sometimes also 
read together with the patient […] to be able to help them in the best way, 
not because I am afraid that the patients will be more knowledgeable”.  

• “Previously, we were the almighty doctor in some way; now the patient 
says that I have read …  we must be humble with it, I think because 
otherwise, we will not be able to connect with the patients…” 

• [Tell them] “where to find information… forums and focus groups for 
patients that can help, who also have your diagnosis…” 
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Affiliative and 
Prohibitive 

Suggestions on how 
to improve 
information 
practices, make new 
practices conform to 
standards 

• “it’s interesting, but you almost have to do this because it’s fun, not to have 
to stay updated… listening to podcasts, joining international discussions 
and lectures.” 

• “I use my camera on my mobile if I need … we’re not allowed, so I have to 
delete it, cannot have patient images on my camera…but we have no way 
to save photos to the electronic patient record.” 

• “…easiest would be a Dropbox folder where you put memos so that it is 
available ... difficult on the hospital computer… easier to have your own 
folder somewhere. But then it may be the other way around, that it is 
blocked from the hospital instead, so you can’t access it from work.” 

Challenging and 
Promotive 

Worrying about bad 
data that patients 
bring and its effects 

 

• “always the risk of inaccuracies and flawed information ... It can be risky 
… random opinions" 

• “It is, of course, a big challenge that we are facing, and how should we 
handle this? ... in the future? Will this improve health? …there will be more 
and more of this, this discussion on digitization going forward”. 

• “asks questions about their own illness there [on Facebook]" 
• “And yet, the patients still want, even if they used a secure login, they still 

want a paper copy.” … we have not provided enough information about it 
to make the patients feel secure [to trust the digital]”.  

•  “I don’t know about forums, social media for doctors… online, you never 
know… so it does not feel right, to discuss patient cases even if you 
completely deidentify them…it needs to be a very closed forum”. 

Challenging and 
Prohibitive 

Worrying about 
negative effects and 
challenges to 
practice 

• “…misunderstandings that can be difficult to solve in these social channels, 
it’s better to solve it internally in the clinic with the judgment it touches.” 

• “you don’t discuss anything medical … the barrier is that you consider 
social media as somewhere where you can relax, not to discuss the job.” 

• ”I think that is great, but it is also, it is based on having the time… it’s not 
like you can step aside and watch a YouTube film.” 

• “I have forgotten my password, so I try a few times and have to ask for a 
new one, and it takes a lot of time, and so I forgot to next time/laughter/ … 

• “[social media] if you are going to use it for work then it must be a safe 
system … now, it’s like they just pushed all of this out and no support … 
and then we have a lot of restrictions...clearly, healthcare is lagging here 

Table 4. Summary of typology characteristics and physician descriptions 

Affiliative and patient-oriented: Assisting (responsibility). An information integrity concern 
raised by physicians is that patients bring their health data to consultations--information found on the 
Internet, and from other patients. It was not seen as problematic that patients come prepared. Even when 
patients’ information or opinions differ from the physicians’--for instance information from other countries 
or alternative medicine--it need not be a conflict. Physicians described recommending trustworthy sources 
or patient forums, to vet information. In these quotes, we see physicians addressing information integrity 
with focus on the patients’ perspective. They highlight the positive aspects of media and collaboration 
(patient-patient and patient-physician) and the value of patients becoming more knowledgeable. While 
aware of risks from social media and platforms they maintain that the development is beneficial. Strategies 
include taking on the responsibility as professionals to suggest information search strategies to the patient. 

Affiliative and practice-oriented: “making work, work”. Physicians see the potential of digital 
platforms and social media, especially if it comes from the practice (bottom-up). They are aware of policies 
and integrity risks, yet would often, for practical reasons find a solution to a problem at hand, such as using 
private smartphones and shared passwords. They also make simple rationalizations and practical 
explanations, such as that the systems provided in healthcare are old fashioned and time-consuming and 
need to be more like everyday technologies. The quotes illustrate positive attitudes towards new platforms 
(digital collaboration/social media). Only minor attention is placed on information integrity issues and the 
focus is on the benefits from the perspective of the physicians. The rationale is “to make work, work”, 
turning to strategies for solving the problem at hand, e.g. care for the patient (appropriation work). 
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Challenging and patient-oriented: safety and confidentiality. Physicians are concerned that 
online consultations and health platforms may not be secure enough for sensitive issues. Fake (medical) 
news can spread rapidly in social media channels and forums, especially when no healthcare professionals 
are involved. It was noted that patients might prefer traditional paper documents, for confidentiality 
reasons, considering it the safer choice. Social media commercial interests pose risks; patients might post 
sensitive information on a public Facebook page, and it is still unclear if digital channels replace oral 
communication; can chat conversations be saved as knowledge archives? Quotes like these illustrate a 
skepticism towards evolving new platforms. The focus is on risks and challenges (for patient privacy), 
pointing to the need for more evaluation and knowledge. Commonly adopting “wait and see” and “better 
safe than sorry” strategies. 

Challenging and practice-oriented: privacy and legality. Social media afford new opportunities and 
access to a large network of specialists. Blending private and work-related (digital) communication, 
information overload and constant notifications (nudging) creates stress and possibly lower quality of care. 
Transparency relates not only to the risks connected to sensitive information or patient data but also 
becomes a barrier for sharing information and posting online. Communication in social media is difficult 
and can lead to misunderstandings. As well, there is simply no time for social media when at work, even for 
work-related purposes. Finally, it was regarded as important in this theme that the technical solutions are 
sanctioned and secure, for instance, shared medical records for example. We see a skeptical attitude 
towards evolving new platforms. The focus is on risks and challenges related to information integrity from 
the physician perspective, highlighting aspects of privacy and legality, professional role, practical and 
technical barriers, and increased administration and workload. Strategies include “not my responsibility” 
and the separation of private and work domains from administrative and medical, clinical issues.  
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Affiliative and 
Prohibitive 

Suggestions on how 
to improve 
information 
practices, make new 
practices conform to 
standards 

• “it’s interesting, but you almost have to do this because it’s fun, not to have 
to stay updated… listening to podcasts, joining international discussions 
and lectures.” 

• “I use my camera on my mobile if I need … we’re not allowed, so I have to 
delete it, cannot have patient images on my camera…but we have no way 
to save photos to the electronic patient record.” 

• “…easiest would be a Dropbox folder where you put memos so that it is 
available ... difficult on the hospital computer… easier to have your own 
folder somewhere. But then it may be the other way around, that it is 
blocked from the hospital instead, so you can’t access it from work.” 

Challenging and 
Promotive 

Worrying about bad 
data that patients 
bring and its effects 

 

• “always the risk of inaccuracies and flawed information ... It can be risky 
… random opinions" 

• “It is, of course, a big challenge that we are facing, and how should we 
handle this? ... in the future? Will this improve health? …there will be more 
and more of this, this discussion on digitization going forward”. 

• “asks questions about their own illness there [on Facebook]" 
• “And yet, the patients still want, even if they used a secure login, they still 

want a paper copy.” … we have not provided enough information about it 
to make the patients feel secure [to trust the digital]”.  

•  “I don’t know about forums, social media for doctors… online, you never 
know… so it does not feel right, to discuss patient cases even if you 
completely deidentify them…it needs to be a very closed forum”. 

Challenging and 
Prohibitive 

Worrying about 
negative effects and 
challenges to 
practice 

• “…misunderstandings that can be difficult to solve in these social channels, 
it’s better to solve it internally in the clinic with the judgment it touches.” 

• “you don’t discuss anything medical … the barrier is that you consider 
social media as somewhere where you can relax, not to discuss the job.” 

• ”I think that is great, but it is also, it is based on having the time… it’s not 
like you can step aside and watch a YouTube film.” 

• “I have forgotten my password, so I try a few times and have to ask for a 
new one, and it takes a lot of time, and so I forgot to next time/laughter/ … 

• “[social media] if you are going to use it for work then it must be a safe 
system … now, it’s like they just pushed all of this out and no support … 
and then we have a lot of restrictions...clearly, healthcare is lagging here 

Table 4. Summary of typology characteristics and physician descriptions 

Affiliative and patient-oriented: Assisting (responsibility). An information integrity concern 
raised by physicians is that patients bring their health data to consultations--information found on the 
Internet, and from other patients. It was not seen as problematic that patients come prepared. Even when 
patients’ information or opinions differ from the physicians’--for instance information from other countries 
or alternative medicine--it need not be a conflict. Physicians described recommending trustworthy sources 
or patient forums, to vet information. In these quotes, we see physicians addressing information integrity 
with focus on the patients’ perspective. They highlight the positive aspects of media and collaboration 
(patient-patient and patient-physician) and the value of patients becoming more knowledgeable. While 
aware of risks from social media and platforms they maintain that the development is beneficial. Strategies 
include taking on the responsibility as professionals to suggest information search strategies to the patient. 

Affiliative and practice-oriented: “making work, work”. Physicians see the potential of digital 
platforms and social media, especially if it comes from the practice (bottom-up). They are aware of policies 
and integrity risks, yet would often, for practical reasons find a solution to a problem at hand, such as using 
private smartphones and shared passwords. They also make simple rationalizations and practical 
explanations, such as that the systems provided in healthcare are old fashioned and time-consuming and 
need to be more like everyday technologies. The quotes illustrate positive attitudes towards new platforms 
(digital collaboration/social media). Only minor attention is placed on information integrity issues and the 
focus is on the benefits from the perspective of the physicians. The rationale is “to make work, work”, 
turning to strategies for solving the problem at hand, e.g. care for the patient (appropriation work). 
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Challenging and patient-oriented: safety and confidentiality. Physicians are concerned that 
online consultations and health platforms may not be secure enough for sensitive issues. Fake (medical) 
news can spread rapidly in social media channels and forums, especially when no healthcare professionals 
are involved. It was noted that patients might prefer traditional paper documents, for confidentiality 
reasons, considering it the safer choice. Social media commercial interests pose risks; patients might post 
sensitive information on a public Facebook page, and it is still unclear if digital channels replace oral 
communication; can chat conversations be saved as knowledge archives? Quotes like these illustrate a 
skepticism towards evolving new platforms. The focus is on risks and challenges (for patient privacy), 
pointing to the need for more evaluation and knowledge. Commonly adopting “wait and see” and “better 
safe than sorry” strategies. 

Challenging and practice-oriented: privacy and legality. Social media afford new opportunities and 
access to a large network of specialists. Blending private and work-related (digital) communication, 
information overload and constant notifications (nudging) creates stress and possibly lower quality of care. 
Transparency relates not only to the risks connected to sensitive information or patient data but also 
becomes a barrier for sharing information and posting online. Communication in social media is difficult 
and can lead to misunderstandings. As well, there is simply no time for social media when at work, even for 
work-related purposes. Finally, it was regarded as important in this theme that the technical solutions are 
sanctioned and secure, for instance, shared medical records for example. We see a skeptical attitude 
towards evolving new platforms. The focus is on risks and challenges related to information integrity from 
the physician perspective, highlighting aspects of privacy and legality, professional role, practical and 
technical barriers, and increased administration and workload. Strategies include “not my responsibility” 
and the separation of private and work domains from administrative and medical, clinical issues.  
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Discussion 

The strategies found in the analysis illustrate the dual, paradoxical nature of work technologies in a context, 
as described in early information infrastructure literature (Pipek and Wulf 2009; Star and Ruhleder 1996). 
The contradictions are exacerbated by the variety of new platforms and social media and their lack of 
boundedness, potentially compromising information integrity. Information flows are diverse, and the 
ability to navigate and make sense of them has become crucial. The dual view on digital work as both a 
burden and a blessing is a challenge that requires attention in order to gain benefits and avoid pitfalls, such 
as information overload and digital stress (c.f. Ens et al. 2018). The typology points to concurrent 
approaches among the physicians, highlighting this point. For example, the physicians separate the formal, 
often administrative systems from informal tools for finding information or collaboration online. The 
administrative systems are described as unreliable and time-consuming. The informal system is described 
as modern (towards patients) and "how you work nowadays". Although the administrative and informal 
systems aren’t comparable in terms of complexity, the different ways physicians describe them is 
illustrative.  

The infrastructuring perspective provides a structure to analyze tensions and challenges when different 
perspectives intersect in the everyday work of physicians. In the case of patients bringing their own data 
from social media, there is a tension between wanting to be modern (and go to Google), but on the other 
hand, being hesitant to discuss a medical issue in a Facebook group. This conforms to propositions in the 
literature about the simultaneous need for customization and standardization and to a duality--not a 
dualism--between “top-down and bottom-up approaches” (Aanestad & Jensen 2011; Rolland 2018)). Thus, 
the information integrity typology strategies can be described as infrastructuring work, for instance where 
a physician describes trying to solve the “tension between local, customized, intimate and flexible use on 
the one hand, and the need for standards and continuity on the other … [as] a member of multiple 
communities of practice which use technologies differently, and which thus have different demands on their 
flexible standard requirements” (Star and Ruhleder 1996, p. 112). 

The interview results can be sorted into both the infrastructuring and the information security frameworks 
from prior literature. They illustrate problems in healthcare where lives are at stake and patient privacy is 
a requirement. Participants confirmed asking a colleague for advice prior to turning to IT support, and the 
interviews provide examples of inappropriate learning, in the form of workarounds related to perceived 
inflexibilities around digital technologies and policies (Koppel et al. 2015). Similar infrastructuring activity 
surely occurs in other settings where people must use existing infrastructure, adopt emerging platforms 
that change the nature of the work, and incorporate outside media that lack the constraints of organizational 
IT. At the same time, they must navigate social relations not accounted for in the platforms, but that are 
essential features of functioning successfully in professional environments. For resident physicians, this 
means accepting input from patients, and assessing how it fits into standard practice while trying to 
accommodate the patient as a human being. 

While these findings are a preliminary attempt to use an information security framework in medical 
practice, it proved useful to sort physician reactions in this way. The conceptual framework lends itself to 
further research studies where there is a tension between client and practitioner as they navigate 
infrastructuring projects. It is too early to create guidelines from this work, but this is a promising path for 
exploration into practice guidelines, red flags, and recommendations. For these new data practices to 
succeed, participants need pathways to data integrity even as they create new social infrastructures.  

Conclusion 

These findings highlight that human infrastructures are part of information integrity in healthcare. 
Information integrity efforts are human infrastructuring: trying to make new forms work without 
sacrificing core values. Faced with the challenges of working in complex and fragmented information 
environments, participants may create workarounds with unintended consequences (appropriation work). 
The infrastructuring  and information security strategies frameworks shed new light on the previously 
analyzed data, showing how physicians perform infrastructuring work to make the new healthcare 
platforms work for them within the context of accommodating patients while maintaining core standards 
of medical practice.  
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Discussion 

The strategies found in the analysis illustrate the dual, paradoxical nature of work technologies in a context, 
as described in early information infrastructure literature (Pipek and Wulf 2009; Star and Ruhleder 1996). 
The contradictions are exacerbated by the variety of new platforms and social media and their lack of 
boundedness, potentially compromising information integrity. Information flows are diverse, and the 
ability to navigate and make sense of them has become crucial. The dual view on digital work as both a 
burden and a blessing is a challenge that requires attention in order to gain benefits and avoid pitfalls, such 
as information overload and digital stress (c.f. Ens et al. 2018). The typology points to concurrent 
approaches among the physicians, highlighting this point. For example, the physicians separate the formal, 
often administrative systems from informal tools for finding information or collaboration online. The 
administrative systems are described as unreliable and time-consuming. The informal system is described 
as modern (towards patients) and "how you work nowadays". Although the administrative and informal 
systems aren’t comparable in terms of complexity, the different ways physicians describe them is 
illustrative.  

The infrastructuring perspective provides a structure to analyze tensions and challenges when different 
perspectives intersect in the everyday work of physicians. In the case of patients bringing their own data 
from social media, there is a tension between wanting to be modern (and go to Google), but on the other 
hand, being hesitant to discuss a medical issue in a Facebook group. This conforms to propositions in the 
literature about the simultaneous need for customization and standardization and to a duality--not a 
dualism--between “top-down and bottom-up approaches” (Aanestad & Jensen 2011; Rolland 2018)). Thus, 
the information integrity typology strategies can be described as infrastructuring work, for instance where 
a physician describes trying to solve the “tension between local, customized, intimate and flexible use on 
the one hand, and the need for standards and continuity on the other … [as] a member of multiple 
communities of practice which use technologies differently, and which thus have different demands on their 
flexible standard requirements” (Star and Ruhleder 1996, p. 112). 

The interview results can be sorted into both the infrastructuring and the information security frameworks 
from prior literature. They illustrate problems in healthcare where lives are at stake and patient privacy is 
a requirement. Participants confirmed asking a colleague for advice prior to turning to IT support, and the 
interviews provide examples of inappropriate learning, in the form of workarounds related to perceived 
inflexibilities around digital technologies and policies (Koppel et al. 2015). Similar infrastructuring activity 
surely occurs in other settings where people must use existing infrastructure, adopt emerging platforms 
that change the nature of the work, and incorporate outside media that lack the constraints of organizational 
IT. At the same time, they must navigate social relations not accounted for in the platforms, but that are 
essential features of functioning successfully in professional environments. For resident physicians, this 
means accepting input from patients, and assessing how it fits into standard practice while trying to 
accommodate the patient as a human being. 

While these findings are a preliminary attempt to use an information security framework in medical 
practice, it proved useful to sort physician reactions in this way. The conceptual framework lends itself to 
further research studies where there is a tension between client and practitioner as they navigate 
infrastructuring projects. It is too early to create guidelines from this work, but this is a promising path for 
exploration into practice guidelines, red flags, and recommendations. For these new data practices to 
succeed, participants need pathways to data integrity even as they create new social infrastructures.  

Conclusion 

These findings highlight that human infrastructures are part of information integrity in healthcare. 
Information integrity efforts are human infrastructuring: trying to make new forms work without 
sacrificing core values. Faced with the challenges of working in complex and fragmented information 
environments, participants may create workarounds with unintended consequences (appropriation work). 
The infrastructuring  and information security strategies frameworks shed new light on the previously 
analyzed data, showing how physicians perform infrastructuring work to make the new healthcare 
platforms work for them within the context of accommodating patients while maintaining core standards 
of medical practice.  
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Abstract 
Information Systems (IS) research and practice face ever more complex challenges as Information Technology 
(IT) for work expands beyond organizations and merges into everyday life. The COVID-19 pandemic of 2020 has 
amplified the need to understand digital work and its implications for professionalism. This study addresses that 
gap in the literature. The focus is on blended IT, referring to the fact that professionals today use personal and 
organizational IT interchangeably for work, while they also face a new situation of increased citizen involvement 
in their institutions through IT. This paper draws from three empirical public sector cases with the aim to contribute 
a deeper understanding of what digital work entails and how public sector professionalism is reconfigured by 
blended IT. The research question is: how is public sector professionalism reconfigured in digital work? Our 
findings illustrate this reconfiguration in three main ways: a) the personal and professional uses of IT merge, 
influencing professional autonomy; b) the incursion of patient and citizen IT into the scope of work challenges 
established views on knowledge and expertise; and c) altogether, balancing the streams of blended IT impinges on 
the core value of the common good that is characteristic of public sector professionalism. These three processes 
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1 Introduction 
Information Systems (IS) research and practice face increasingly complex challenges as information 
technology (IT) for work expands beyond organizations and merges into other parts of life. This 
development is amplified by the COVID-19 pandemic, as on-site work is almost entirely replaced by 
different degrees of mobile working, working from home, and digital teamwork and collaboration. In 
these emerging work environments, professionals increasingly use their own devices and apps and bring 
IT usage patterns from private life into their work. Concurrently, citizens are becoming more involved 
in democratic and collaborative processes through IT, as they interact with social institutions (e.g., 
healthcare, employment, government, education), and affect professional work and role relationships in 
these settings (Carter & Grover, 2015; Islind & Lundh Snis, 2018; Norström, 2019; Wynn & Vallo Hult, 
2020). The use of personal IT at work and its related benefits and challenges has been variously 
addressed in the literature from individual, organizational, and market perspectives, often described in 
terms of individualization or consumerization of IT (e.g. Gaß et al., 2015; Jarrahi et al., 2017). While 
researchers have studied the diffusion of technologies outward from organizations, less is known about 
how the use of personal IT moves from people’s private lives into workplaces (Leonardi & Vaast, 2017). 
The changing conditions for professional work specifically in the context of the digital transformation 
of the public sector are also under-researched (Jetzek, 2015; Plesner et al., 2016). In this paper we use 
the concept of blended IT, as an overarching term, when referring to both a) the blending of personal 



Vallo Hult, Islind & Norström 

1 
Systems, Signs & Actions, Vol. 12 (2021), pp. 1–17 

 

Systems, Signs & Actions 
An International Journal on  

Information Technology, Action, 
Communication and Workpractices  

Vol. 12 (2021), pp. 1–17 

http://www.sysiac.org/ 

Reconfiguring professionalism in digital work 
Helena Vallo Hult (1, 2), Anna Sigridur Islind (3) and Livia Norström (4) 
(1) University West, School of Business, Economics & IT, Trollhättan, Sweden. 
(2) Region Västra Götaland, NU-Hospital Group, Trollhättan, Sweden. 
(3) Reykjavik University, School of Computer Science, Reykjavik, Iceland. 
(4) University of Gothenburg, Department of Applied IT, Gothenburg, Sweden. 
 

Abstract 
Information Systems (IS) research and practice face ever more complex challenges as Information Technology 
(IT) for work expands beyond organizations and merges into everyday life. The COVID-19 pandemic of 2020 has 
amplified the need to understand digital work and its implications for professionalism. This study addresses that 
gap in the literature. The focus is on blended IT, referring to the fact that professionals today use personal and 
organizational IT interchangeably for work, while they also face a new situation of increased citizen involvement 
in their institutions through IT. This paper draws from three empirical public sector cases with the aim to contribute 
a deeper understanding of what digital work entails and how public sector professionalism is reconfigured by 
blended IT. The research question is: how is public sector professionalism reconfigured in digital work? Our 
findings illustrate this reconfiguration in three main ways: a) the personal and professional uses of IT merge, 
influencing professional autonomy; b) the incursion of patient and citizen IT into the scope of work challenges 
established views on knowledge and expertise; and c) altogether, balancing the streams of blended IT impinges on 
the core value of the common good that is characteristic of public sector professionalism. These three processes 
of reconfiguration outline professionalism in digital work. 
 
Keywords: Blended IT, Digital Work, Reconfigurations, Professionalism, Public Sector, Changing nature of Work. 

Received: 14 October 2019; Revised: 19 September 2020; Accepted: 13 December 2020 
Accepting Editor: Göran Goldkuhl 

1 Introduction 
Information Systems (IS) research and practice face increasingly complex challenges as information 
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development is amplified by the COVID-19 pandemic, as on-site work is almost entirely replaced by 
different degrees of mobile working, working from home, and digital teamwork and collaboration. In 
these emerging work environments, professionals increasingly use their own devices and apps and bring 
IT usage patterns from private life into their work. Concurrently, citizens are becoming more involved 
in democratic and collaborative processes through IT, as they interact with social institutions (e.g., 
healthcare, employment, government, education), and affect professional work and role relationships in 
these settings (Carter & Grover, 2015; Islind & Lundh Snis, 2018; Norström, 2019; Wynn & Vallo Hult, 
2020). The use of personal IT at work and its related benefits and challenges has been variously 
addressed in the literature from individual, organizational, and market perspectives, often described in 
terms of individualization or consumerization of IT (e.g. Gaß et al., 2015; Jarrahi et al., 2017). While 
researchers have studied the diffusion of technologies outward from organizations, less is known about 
how the use of personal IT moves from people’s private lives into workplaces (Leonardi & Vaast, 2017). 
The changing conditions for professional work specifically in the context of the digital transformation 
of the public sector are also under-researched (Jetzek, 2015; Plesner et al., 2016). In this paper we use 
the concept of blended IT, as an overarching term, when referring to both a) the blending of personal 
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and organizational IT that professionals use, and b) the IT and data external actors bring into the work 
environments of professionals, such as patients in a hospital context or citizens in a municipality.  

The concept of public good is essential to public service; inclusiveness has been identified as a key 
challenge as public sector services become increasingly digitized (Vassilakopoulou et al., 2017). 
Altogether, blended IT is a new development in the changing nature of work; it redefines and 
reconfigures professional roles and existing professional work practices that may embody the values of 
those roles (cf. Baptista, et al., 2020; Orlikowski & Scott, 2016). Rather than replacing entire 
professions, the new technologies are deemed to change the boundaries of professional roles and tasks 
(Faraj, et al., 2018; Sampson, 2020) and traditional ways of thinking about professional knowledge and 
expertise (Susskind & Susskind, 2015). The phenomenon of digital work needs to be understood outside 
of a techno-centric perspective, through attention to the broader phenomenon of technologies and 
ongoing adaptive practices (Jensen, 2018). The effect of digital technologies on professionalism beyond 
technologies provided by an employer for specific tasks is an important, yet still understudied area 
(Baptista et al., 2020; Ellaway et al., 2015). Reflections on the consequences of increased digitalization 
are often missing in the enthusiasm over measurable productivity effects; and the principles of societal 
impact, greater good, and the human benefits of using specific services are left unexamined (Majchrzak 
et al., 2016; Sarker et al., 2019).  

Against this backdrop, there is increasing research interest and an urgent need to account for the 
implications of online-onsite hybrid work settings for professional work (Baptista et al., 2020; Saridakis 
et al., 2020). This study addresses emerging challenges for public sector professionals arising from 
increased use of blended IT, to understand specifically what digital work and professionalism entail in 
this context.  

Work in the public sector is characterized by strict boundaries, guidelines, and rules. Additionally, 
those professions considered to be public sector professions are deeply rooted in professional cultures 
(such as medicine) with their own unspoken standards. When the setting of work is as highly 
institutionalized as hospital settings are, the work has historically been performed in specific rooms, 
where the uniform or work phone, for instance, are objects that can be linked to work hours and are left 
at work at the end of the workday. With new types of communications, new professions are incorporated 
into the public sector, such as that of communicators who are not rooted in the same highly institutional 
setting as healthcare professions but face similar challenges. Public sector professionals, often referred 
to as public servants, share a non-profit orientation that characterizes the role of a professional in the 
public sector, i.e., representative, accountable, transparent, and serving the public good  (Norström et 
al., 2017; Susskind & Susskind, 2015). While there is a growing interest in professionalism and how 
professionals see themselves in terms of who they are and what they do, there is a scarcity of prior 
research exploring aspects of professionalism related to IT at work (Jussupow et al., 2018; Nelson & 
Irwin, 2014). Furthermore, the boundary between public and private sectors is changing in some 
countries, as selected public services are privatized, providing another possible dimension. Due to the 
COVID-19 pandemic, there is a newfound interest in understanding the what the effects are of the 
workplace as a physical space and how objects related to work arrangements, as along with the  
requirements of increased reliance on IT for working from home (van der Lippe & Lippényi, 2020).  

In sum, given these circumstances and the complexity of modern work and the modern public 
sector, it is important to understand the hidden details of professionalism in digital work, as these were 
assumed within the familiar workplace practices (Norström et al., 2017). In this paper we try to explain 
how professionalism in digital work is reconfigured in order to describe the deeper effects of digital 
work and move beyond instrumentalist views of workplace technologies, responding to recent calls for 
such research (Baptista et al., 2020). More specifically, the focus in this paper is on the perspective of 
professionals, as we seek to untangle the reconfiguration processes that arise in digital work because of 
blended IT. We do that through the following research question: How is public sector professionalism 
reconfigured in digital work? This paper builds on three cases from the public sector spanning three 
years, involving physicians, nurses, and municipal communicators.  

2 Digital Work 
There is as yet no common definition of what digital work constitutes, though the phenomenon of digital 
work has been studied from various standpoints. “Defining digital work as simply that which draws on 
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digital tools is too broad as it subsumes most modern workers. Instead, digital work is better conceived 
as the type of work which is fundamentally reconfigured using digital technologies…” (Ens et al., 2018, 
p.3; see also Orlikowski & Scott, 2016; Mrass, 2017; Wang, 2018). To understand the implications, it 
is important to be aware of technological advancements, the pace of change in the digital landscape over 
the past years, and the organizational responses to this change. In this section we outline key perspectives 
from the stream of research on IT and the changing nature of work that underpin this study.  

From an IS research perspective, when IT for white collar work was introduced in the public sector 
in the 1970s, it took the form of single applications used for specific purposes, to increase organizational 
efficiency and productivity, as well as to store data in joint repositories. Small and discrete social and 
technical components were identified and optimized (Orlikowski & Scott, 2015). Since the mid-2000s, 
IS research on digital work looked beyond contained corporate systems toward broader relationships 
outside the boundaries of organizations. Mathiassen & Sørensen (2008) discuss this movement as a 
development towards “services rather than traditional systems perspective” (p. 313). From a service 
perspective of work, digital work entails a focus on the processes of work activities, in an ecology of 
relations, resources and competence (Lusch & Nambisan, 2015; Orlikowski & Scott, 2015). In other 
words, besides viewing IT in the workplace as tools to aid specific tasks, digital work needs to be 
understood as the relation between IT and work activities in general. This includes processes of 
improvement for all actors and includes all types of IT that employees use for working. This is as we 
see it, the foundation of digital work. 

Research on organizational social media, also referred to as enterprise social media (ESM) 
documents the introduction of integrated internal platforms, including social media functionality that 
goes beyond existing technologies for work purposes like email, newsletters, shared calendar and 
document libraries. The  new technologies allow employees not just to consume corporate-level 
information but to add and create content that any other employee can see. This is different both from 
dedicated team sites and mailing lists that are restricted to selected users, and from one-way corporate 
communications, which tend to be formal (Leonardi, et al., 2013; Leonardi & Vaast, 2017). 

 
…what makes ESM unique and potentially transformational within organizational contexts is 
that in addition to allowing users to [perform typical activities] all in one place, those activities 
are … recorded, stored, and available for one's co-workers to view at any time in the future 
(Treem & Leonardi, 2012). Consequently, there are at least two affordances provided by 
enterprise social media that make them distinct from other communication technologies 
commonly used in organizations: They provide people visibility into the communicative 
actions of others and the visible traces of those communicative actions persist over time. 
(Leonardi et al., 2013, p. 3) 

 
Blended IT continues that trend, as it is built on integrated workplace IT and social software, which 

allows increased flexibility for people to design and coordinate their work in ways that cannot be 
anticipated a priori by researchers and developers (Nitschke et al., 2020; Williams & Schubert, 2018). 
Baptista et al. (2020) describe the development of IT from a strategic information systems perspective, 
as different layers of evolving workplace technologies “from instrumental to collaborative to intelligent 
augmentation” (p. 5). They suggest that these layers can have both surface and deeper effects. 
Challenges identified in the evolution of workplace IT concern paradoxes of simultaneous change and 
control (Baptista et al., 2017). The use of consumer IT as an integrated part of digital work is an 
illustrative example of such tensions, where individuals have become skilled in managing their own 
choices of IT; this clashes with institutional need to ensure consistency and in a public sector 
environment, such as healthcare and government, the added aspect of patient and citizen privacy. 
Different strategies are recommended to find balance between inflexible, one-size-fit all approaches and 
individualized solutions, for example by focusing on different user segments (Jarrahi et al., 2017) or 
combining “bottom-up, middle-ground, and top-down, approaches” (Leonardi & Vaast, 2017) as the 
digital workplace encompasses various types of technologies, and needs and uses may differ between 
organizations and individuals. 

Another stream of research on digital work has focused on knowledge work and people working 
from home or outside the office (e.g., digital nomadism), as a new way of organizing life and work. That 
stream of research focuses on classification of digital natives versus digital immigrants; yet another 
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and organizational IT that professionals use, and b) the IT and data external actors bring into the work 
environments of professionals, such as patients in a hospital context or citizens in a municipality.  

The concept of public good is essential to public service; inclusiveness has been identified as a key 
challenge as public sector services become increasingly digitized (Vassilakopoulou et al., 2017). 
Altogether, blended IT is a new development in the changing nature of work; it redefines and 
reconfigures professional roles and existing professional work practices that may embody the values of 
those roles (cf. Baptista, et al., 2020; Orlikowski & Scott, 2016). Rather than replacing entire 
professions, the new technologies are deemed to change the boundaries of professional roles and tasks 
(Faraj, et al., 2018; Sampson, 2020) and traditional ways of thinking about professional knowledge and 
expertise (Susskind & Susskind, 2015). The phenomenon of digital work needs to be understood outside 
of a techno-centric perspective, through attention to the broader phenomenon of technologies and 
ongoing adaptive practices (Jensen, 2018). The effect of digital technologies on professionalism beyond 
technologies provided by an employer for specific tasks is an important, yet still understudied area 
(Baptista et al., 2020; Ellaway et al., 2015). Reflections on the consequences of increased digitalization 
are often missing in the enthusiasm over measurable productivity effects; and the principles of societal 
impact, greater good, and the human benefits of using specific services are left unexamined (Majchrzak 
et al., 2016; Sarker et al., 2019).  

Against this backdrop, there is increasing research interest and an urgent need to account for the 
implications of online-onsite hybrid work settings for professional work (Baptista et al., 2020; Saridakis 
et al., 2020). This study addresses emerging challenges for public sector professionals arising from 
increased use of blended IT, to understand specifically what digital work and professionalism entail in 
this context.  

Work in the public sector is characterized by strict boundaries, guidelines, and rules. Additionally, 
those professions considered to be public sector professions are deeply rooted in professional cultures 
(such as medicine) with their own unspoken standards. When the setting of work is as highly 
institutionalized as hospital settings are, the work has historically been performed in specific rooms, 
where the uniform or work phone, for instance, are objects that can be linked to work hours and are left 
at work at the end of the workday. With new types of communications, new professions are incorporated 
into the public sector, such as that of communicators who are not rooted in the same highly institutional 
setting as healthcare professions but face similar challenges. Public sector professionals, often referred 
to as public servants, share a non-profit orientation that characterizes the role of a professional in the 
public sector, i.e., representative, accountable, transparent, and serving the public good  (Norström et 
al., 2017; Susskind & Susskind, 2015). While there is a growing interest in professionalism and how 
professionals see themselves in terms of who they are and what they do, there is a scarcity of prior 
research exploring aspects of professionalism related to IT at work (Jussupow et al., 2018; Nelson & 
Irwin, 2014). Furthermore, the boundary between public and private sectors is changing in some 
countries, as selected public services are privatized, providing another possible dimension. Due to the 
COVID-19 pandemic, there is a newfound interest in understanding the what the effects are of the 
workplace as a physical space and how objects related to work arrangements, as along with the  
requirements of increased reliance on IT for working from home (van der Lippe & Lippényi, 2020).  

In sum, given these circumstances and the complexity of modern work and the modern public 
sector, it is important to understand the hidden details of professionalism in digital work, as these were 
assumed within the familiar workplace practices (Norström et al., 2017). In this paper we try to explain 
how professionalism in digital work is reconfigured in order to describe the deeper effects of digital 
work and move beyond instrumentalist views of workplace technologies, responding to recent calls for 
such research (Baptista et al., 2020). More specifically, the focus in this paper is on the perspective of 
professionals, as we seek to untangle the reconfiguration processes that arise in digital work because of 
blended IT. We do that through the following research question: How is public sector professionalism 
reconfigured in digital work? This paper builds on three cases from the public sector spanning three 
years, involving physicians, nurses, and municipal communicators.  

2 Digital Work 
There is as yet no common definition of what digital work constitutes, though the phenomenon of digital 
work has been studied from various standpoints. “Defining digital work as simply that which draws on 
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digital tools is too broad as it subsumes most modern workers. Instead, digital work is better conceived 
as the type of work which is fundamentally reconfigured using digital technologies…” (Ens et al., 2018, 
p.3; see also Orlikowski & Scott, 2016; Mrass, 2017; Wang, 2018). To understand the implications, it 
is important to be aware of technological advancements, the pace of change in the digital landscape over 
the past years, and the organizational responses to this change. In this section we outline key perspectives 
from the stream of research on IT and the changing nature of work that underpin this study.  

From an IS research perspective, when IT for white collar work was introduced in the public sector 
in the 1970s, it took the form of single applications used for specific purposes, to increase organizational 
efficiency and productivity, as well as to store data in joint repositories. Small and discrete social and 
technical components were identified and optimized (Orlikowski & Scott, 2015). Since the mid-2000s, 
IS research on digital work looked beyond contained corporate systems toward broader relationships 
outside the boundaries of organizations. Mathiassen & Sørensen (2008) discuss this movement as a 
development towards “services rather than traditional systems perspective” (p. 313). From a service 
perspective of work, digital work entails a focus on the processes of work activities, in an ecology of 
relations, resources and competence (Lusch & Nambisan, 2015; Orlikowski & Scott, 2015). In other 
words, besides viewing IT in the workplace as tools to aid specific tasks, digital work needs to be 
understood as the relation between IT and work activities in general. This includes processes of 
improvement for all actors and includes all types of IT that employees use for working. This is as we 
see it, the foundation of digital work. 

Research on organizational social media, also referred to as enterprise social media (ESM) 
documents the introduction of integrated internal platforms, including social media functionality that 
goes beyond existing technologies for work purposes like email, newsletters, shared calendar and 
document libraries. The  new technologies allow employees not just to consume corporate-level 
information but to add and create content that any other employee can see. This is different both from 
dedicated team sites and mailing lists that are restricted to selected users, and from one-way corporate 
communications, which tend to be formal (Leonardi, et al., 2013; Leonardi & Vaast, 2017). 

 
…what makes ESM unique and potentially transformational within organizational contexts is 
that in addition to allowing users to [perform typical activities] all in one place, those activities 
are … recorded, stored, and available for one's co-workers to view at any time in the future 
(Treem & Leonardi, 2012). Consequently, there are at least two affordances provided by 
enterprise social media that make them distinct from other communication technologies 
commonly used in organizations: They provide people visibility into the communicative 
actions of others and the visible traces of those communicative actions persist over time. 
(Leonardi et al., 2013, p. 3) 

 
Blended IT continues that trend, as it is built on integrated workplace IT and social software, which 

allows increased flexibility for people to design and coordinate their work in ways that cannot be 
anticipated a priori by researchers and developers (Nitschke et al., 2020; Williams & Schubert, 2018). 
Baptista et al. (2020) describe the development of IT from a strategic information systems perspective, 
as different layers of evolving workplace technologies “from instrumental to collaborative to intelligent 
augmentation” (p. 5). They suggest that these layers can have both surface and deeper effects. 
Challenges identified in the evolution of workplace IT concern paradoxes of simultaneous change and 
control (Baptista et al., 2017). The use of consumer IT as an integrated part of digital work is an 
illustrative example of such tensions, where individuals have become skilled in managing their own 
choices of IT; this clashes with institutional need to ensure consistency and in a public sector 
environment, such as healthcare and government, the added aspect of patient and citizen privacy. 
Different strategies are recommended to find balance between inflexible, one-size-fit all approaches and 
individualized solutions, for example by focusing on different user segments (Jarrahi et al., 2017) or 
combining “bottom-up, middle-ground, and top-down, approaches” (Leonardi & Vaast, 2017) as the 
digital workplace encompasses various types of technologies, and needs and uses may differ between 
organizations and individuals. 

Another stream of research on digital work has focused on knowledge work and people working 
from home or outside the office (e.g., digital nomadism), as a new way of organizing life and work. That 
stream of research focuses on classification of digital natives versus digital immigrants; yet another 
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stream outlines how different types of technologies influence work structures (e.g. Colbert et al., 2016; 
Wang et al., 2018). Along those lines, there is a growing interest, reinforced by the COVID-19 
pandemic, on telework and remote working (cf. van der Lippe & Lippényi, 2020). However, we consider 
that the concept of telework or remote work encompasses a lesser scope than digital work, as digital 
work includes more than working from outside the office. 

In sum, there is a growing interest in understanding ongoing reconfigurations of existing 
professions, such as the digitalization of professional work in the public sector (Jetzek, 2015; Plesner et 
al., 2016). This paper builds on and contributes to the emerging body of literature on digital work (e.g. 
Bandi et al., 2020; Baptista et al., 2020; Orlikowski & Scott, 2016). In the following section we will go 
on to outline the theoretical framing of professionalism, with focus on the relation between blended IT 
and public sector professionalism.  

3 Professionalism 
To identify and understand the impact of blended IT on professionalism, we first need to clarify the 
related concepts of profession, professional, and professionalism. Susskind and Susskind (2015, p. 15) 
describe professions as sharing the following overlapping characteristics: “They have specialist 
knowledge; (2) their admission depends on credentials; (3) their activities are regulated; and (4) they are 
bound by a common set of values”. They also make a distinction between professionals and professions: 
professionals are the human specialists; and the professions refer to the occupational groups and 
institutions to which the specialists belong. Professionals are guided by professional codes rather than 
by top-down orders, even when working within a chain of command. Professionalism is commonly 
described as “the conduct, aims, or qualities that characterize a profession or a professional person”, in 
other words, “the level of skill, good judgment and polite behavior expected from people trained to do 
their jobs well” (Merriam-Webster, n.d.). Digital professionalism is defined in a medical context as 
structured around concepts of proficiency, reputation, and responsibility, behavior that is described as 
being deliberate, ethical, and accountable in the use of digital media (Ellaway et al., 2015). 

Membership in a professional group includes both identification with the social group and the social 
roles that come with a particular profession (Ibarra, 1999). According to Jussupow et al. (2018) 
professional identity consists of a social identity as a member of a profession and personal identity as 
the individual enactment of professional roles. This may lead to conflicts between roles, as for instance, 
between being an expert, provider of care/service, and a resource allocator. Jussupow et al. (2018) 
specifically address dimensions of professional identity in relation to IT and professional work, noting 
that IS research has taken a fragmented response to threats to professional identity. They conceptualize 
previous research on professional identity threats into five dimensions on individual and group levels. 
Expertise, status position, and professional autonomy are dimensions that belong to the individual as a 
member of the profession. Group-directed threats affect how members understand the professional role 
and include changes in tasks, norms and values, and professional boundaries. In addition to identity 
threats, some research identifies positive appraisals of the technology as presenting an opportunity 
(Jensen & Aanestad, 2007; Stein et al., 2015). Högberg and Willermark (2020), in a study of the 
relationship between professional identity and digitalization in the workplace, show that digitalization 
can be perceived as either beneficial or threatening, and that professionals take different approaches to 
meet (or avoid meeting) requirements for digitalization. 

Goldkuhl (2012, 2015), Johannesson and Perjons (2017), and others have variously studied how 
new practices evolve as new workplace technologies become part of the daily work of professionals. 
New role-relationships are created, work practices change, and professional roles are redefined as new 
practices emerge beyond the boundaries of the organization. There is potential for knowledge co-
creation and an opportunity for shared learning (Vallo Hult et al., 2020) that enables professionals and 
citizens to innovate public services together (Islind et al., 2021; Norström et al., 2019). But such co-
creation processes are not without challenges. Professional roles are relational, i.e. defined and enacted 
in relationship to others, and it is suggested that changes therefore are especially difficult in the context 
of institutional settings like healthcare and government with their established practices and routines that 
rely on mutual role expectations and interactions (Reay et al., 2017). Being a professional in the public 
sector comes with a tradition of accountability and responsibility towards citizens and other 
stakeholders, and strong loyalty to the profession (Susskind & Susskind, 2015). 
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The openness and flexibility of digital work often contrasts with constraints and expectations 
created by organizational management, or the roles of public sector professionals (Gibbs et al., 2013; 
Norström et al., 2019). Professionals generally associate constant availability with flexibility and 
professionalism, despite the fact that, as Jensen (2018) emphasizes, it is not flexible to be constantly 
available. There is a need for better understanding and management of how to work flexibly using IT. 
There is a concern that digital work may lead to unintended and negative consequences such as 
fragmentation and stress (Ayyagari et al., 2011; Barley et al., 2011). However, other research points out 
that interruptions and task-switching may play an integral role in connected digital work (Mark et al., 
2018), and multiple social media use can bring coherence to work activities in decentralized work 
environments (Forsgren & Byström, 2018). 

4 Research Design 
The research approach for this study aligns with a contrasting multiple case study approach. The research 
interest is grounded in a longitudinal engagement in three research projects, comprised of three different 
public sector organizations and the digital work of professionals in these organizations: 1) resident 
physicians, 2) cancer rehabilitation nurses, 3) municipality communicators. Apparent similarities across 
the cases, despite the differences in domains and work tasks, inspired us to revisit the material to better 
understand dimensions of professionalism in relation to digital work. 

4.1 Data Collection and Analysis 
The empirical data included in this paper is based on a qualitative approach, and this paper is framed as 
a case study (Yin, 2013). The case study approach allows for an interactional and participatory approach, 
where research and professional practices can meet and take advantage of each other’s knowledge and 
benefit development of both domains (cf. Benbasat & Zmud, 1999; Davenport & Markus, 1999). The 
case study approach, as suggested by Yin (2013), includes complementary forms of data collection, 
which we explain in Table 1. The method can be seen as a way of understanding a specific phenomenon 
in a real-life context, rather than merely as a choice of techniques or methods (Stake, 1995). A case 
study can be positivistic (Yin, 2013), interpretive (Walsham, 1993), or critical (Carr & Kemmis, 2003). 
This study is an interpretive case study (Walsham, 1993, 2006). The three authors of this paper have 
each done individual data collection, in the respective empirical settings. Based on data from all three 
settings, we conducted a cross-case abductive analysis, looking for contextual details—rich descriptions 
of the blended IT and digital work in each case—and patterns within and across the empirical settings 
(Miles & Huberman, 1994). Unidentified transcripts and summaries from each empirical setting were 
read and coded first by the data collector in each setting separately, and then collaboratively coded for 
the purpose of the paper.  

More specifically, the analytical approach for the paper has been conducted through abductive 
engagement with the empirical material and theoretical reasoning (Alvesson & Sköldberg, 2018). Here, 
the abductive nature refers to the interplay between the empirical data, realized through real-world 
problems that are inductively obtained in combination with influences from theory that are deductively 
inferred (Gregory & Muntermann, 2011) by viewing “reality from the theoretical viewpoint or 
perspective” (Van de Ven, 2007, p. 104). The abductive nature has thereby involved shifting between 
inductive and deductive reasoning as a way to continuously revise, sharpen, and re-formulate the 
research design (Gregory & Muntermann, 2011; Van de Ven, 2007). The coding was thematic and 
influenced by the theoretical concepts outlined in the previous sections, using an interpretive and 
iterative approach to find main categories common in all three settings. An initial coding protocol was 
developed and agreed upon to ensure reliability and validity, as the coding involved all authors. To 
illustrate the thick descriptions from each empirical setting we used narrative rhetoric (Bryman, 2015) 
aggregated from the transcripts in the following section. This method is suitable to emphasize and 
illuminate characteristics in rich-data cases.  

Following the overall analytical approach through abductive engagement with the material 
presented herein, the data analysis was targeted towards understanding what reconfigurations of 
professionalism take place in digital work. The analysis also highlights how the professionals perceive 
their interactions with blended IT, and how their work changed over time. When coding the data, we 
categorized the material, looking specifically for traces of reconfigurations, derived from our 
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stream outlines how different types of technologies influence work structures (e.g. Colbert et al., 2016; 
Wang et al., 2018). Along those lines, there is a growing interest, reinforced by the COVID-19 
pandemic, on telework and remote working (cf. van der Lippe & Lippényi, 2020). However, we consider 
that the concept of telework or remote work encompasses a lesser scope than digital work, as digital 
work includes more than working from outside the office. 

In sum, there is a growing interest in understanding ongoing reconfigurations of existing 
professions, such as the digitalization of professional work in the public sector (Jetzek, 2015; Plesner et 
al., 2016). This paper builds on and contributes to the emerging body of literature on digital work (e.g. 
Bandi et al., 2020; Baptista et al., 2020; Orlikowski & Scott, 2016). In the following section we will go 
on to outline the theoretical framing of professionalism, with focus on the relation between blended IT 
and public sector professionalism.  

3 Professionalism 
To identify and understand the impact of blended IT on professionalism, we first need to clarify the 
related concepts of profession, professional, and professionalism. Susskind and Susskind (2015, p. 15) 
describe professions as sharing the following overlapping characteristics: “They have specialist 
knowledge; (2) their admission depends on credentials; (3) their activities are regulated; and (4) they are 
bound by a common set of values”. They also make a distinction between professionals and professions: 
professionals are the human specialists; and the professions refer to the occupational groups and 
institutions to which the specialists belong. Professionals are guided by professional codes rather than 
by top-down orders, even when working within a chain of command. Professionalism is commonly 
described as “the conduct, aims, or qualities that characterize a profession or a professional person”, in 
other words, “the level of skill, good judgment and polite behavior expected from people trained to do 
their jobs well” (Merriam-Webster, n.d.). Digital professionalism is defined in a medical context as 
structured around concepts of proficiency, reputation, and responsibility, behavior that is described as 
being deliberate, ethical, and accountable in the use of digital media (Ellaway et al., 2015). 

Membership in a professional group includes both identification with the social group and the social 
roles that come with a particular profession (Ibarra, 1999). According to Jussupow et al. (2018) 
professional identity consists of a social identity as a member of a profession and personal identity as 
the individual enactment of professional roles. This may lead to conflicts between roles, as for instance, 
between being an expert, provider of care/service, and a resource allocator. Jussupow et al. (2018) 
specifically address dimensions of professional identity in relation to IT and professional work, noting 
that IS research has taken a fragmented response to threats to professional identity. They conceptualize 
previous research on professional identity threats into five dimensions on individual and group levels. 
Expertise, status position, and professional autonomy are dimensions that belong to the individual as a 
member of the profession. Group-directed threats affect how members understand the professional role 
and include changes in tasks, norms and values, and professional boundaries. In addition to identity 
threats, some research identifies positive appraisals of the technology as presenting an opportunity 
(Jensen & Aanestad, 2007; Stein et al., 2015). Högberg and Willermark (2020), in a study of the 
relationship between professional identity and digitalization in the workplace, show that digitalization 
can be perceived as either beneficial or threatening, and that professionals take different approaches to 
meet (or avoid meeting) requirements for digitalization. 

Goldkuhl (2012, 2015), Johannesson and Perjons (2017), and others have variously studied how 
new practices evolve as new workplace technologies become part of the daily work of professionals. 
New role-relationships are created, work practices change, and professional roles are redefined as new 
practices emerge beyond the boundaries of the organization. There is potential for knowledge co-
creation and an opportunity for shared learning (Vallo Hult et al., 2020) that enables professionals and 
citizens to innovate public services together (Islind et al., 2021; Norström et al., 2019). But such co-
creation processes are not without challenges. Professional roles are relational, i.e. defined and enacted 
in relationship to others, and it is suggested that changes therefore are especially difficult in the context 
of institutional settings like healthcare and government with their established practices and routines that 
rely on mutual role expectations and interactions (Reay et al., 2017). Being a professional in the public 
sector comes with a tradition of accountability and responsibility towards citizens and other 
stakeholders, and strong loyalty to the profession (Susskind & Susskind, 2015). 
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The openness and flexibility of digital work often contrasts with constraints and expectations 
created by organizational management, or the roles of public sector professionals (Gibbs et al., 2013; 
Norström et al., 2019). Professionals generally associate constant availability with flexibility and 
professionalism, despite the fact that, as Jensen (2018) emphasizes, it is not flexible to be constantly 
available. There is a need for better understanding and management of how to work flexibly using IT. 
There is a concern that digital work may lead to unintended and negative consequences such as 
fragmentation and stress (Ayyagari et al., 2011; Barley et al., 2011). However, other research points out 
that interruptions and task-switching may play an integral role in connected digital work (Mark et al., 
2018), and multiple social media use can bring coherence to work activities in decentralized work 
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illuminate characteristics in rich-data cases.  

Following the overall analytical approach through abductive engagement with the material 
presented herein, the data analysis was targeted towards understanding what reconfigurations of 
professionalism take place in digital work. The analysis also highlights how the professionals perceive 
their interactions with blended IT, and how their work changed over time. When coding the data, we 
categorized the material, looking specifically for traces of reconfigurations, derived from our 



Vallo Hult, Islind & Norström 

6 
Systems, Signs & Actions, Vol. 12 (2021), pp. 1–17 

engagement with the literature. By doing that, we arrived at three themes: a) blending personal and 
professional IT; b) increased citizen and patient engagement through IT; and c) finding the level of 
professionalism in public sector digital work.  

4.2 Three empirical settings 
The data is from research projects in three different public organizations, and the digital work of 
professionals in the following domains: a) resident physicians, b) cancer rehabilitation nurses, and c) 
municipality communicators. The research was conducted in Sweden, as part of engaged research 
projects, one of which (b) was action research. All cases are based on more extensive research projects, 
but in this study, the empirical data are drawn from a specific period (2014-2017). Data collection and 
case descriptions are specified in Table 1.  
 

Table 1: Data collection and case descriptions 
Research Time Case descriptions Empirical data  Reference 
Case 1:  
Resident  
physicians 

2015-
2017 

This case focuses on 
the role of modern 
information systems 
for everyday work 
and learning in 
healthcare. The 
focus is on the 
physicians’ 
experiences, 
attitudes, and use of 
digital artifacts for 
everyday work. 

15 individual 
semi-structured 
interviews, 3 
follow-up focus 
groups (15 
participants), 1 
workshop, and 3 
work meetings 
(4-6 participants 
each time). 

Vallo Hult 
et al. 
(2016); 
Vallo Hult 
et al. (2019) 
 
 

Case 2:  
Cancer  
rehabilitation 
nurses 

2015-
2017 

This case focuses on 
the transformation of 
nurses’ practice 
when designing and 
using various digital 
artifacts in 
collaboration with 
patients; in this 
paper, the focus is 
the use of workplace 
technologies as a 
part of everyday 
work. 

15 observation 
days at the clinic. 
10 workshops 
with nurses and 
patients, some 
only with nurses, 
some mixed. 
Eight semi-
structured 
interviews with 
nurses. 

Islind 
(2018) 

Case 3:  
Municipality 
communicators 

2014-
2018 

This case focuses on 
new emerging 
relationships with 
citizens and a 
challenge to the role 
of the local 
government when 
social media is used 
by municipal 
communicators in 
daily 
communication with 
citizens.  

14 interviews 
with 
communicators 
and 
communication 
managers and 2 
workshops with 
26 participants 
from different 
municipalities. 

Norström 
(2019) 
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The cases represent different public sector professionals, and can be separated into three types of 
professions (cf. Brante, 2013): classic professions (physicians); semi-professions (nurses) and pre-
professions (communicators). Despite apparent differences, all face similar challenges and describe new 
ways of working. The digitalization of work in the public sector reflects Sweden’s political philosophy 
of social democracy and openness, and the espoused practices of tax-funded and politically driven 
organizations. Legislative frameworks that directly or indirectly constrain everyday work include the 
principle of public access to official documents (SFS 2009:400) and the Patient Act (PSL 2010:659). 
The three cases share the non-profit orientation. The task contexts, however, are different in the three 
cases:  

• The resident physicians practice as physicians but are also engaged in clinical training 
(minimum 5 years) towards specialist competence. They represent several medical fields, and 
work across departments and medical specializations.  

• The cancer rehabilitation nurses are specialized oncology nurses working within a clinical 
practice at a large hospital. They meet patients that have undergone treatment for severe cancer 
in the pelvic region and help them to cope in the aftercare. 

• The communicators work in central administration in the city hall. They have the responsibility 
to inform the public about decisions, developments, and activities undertaken by the 
municipality. They plan strategic communications, publish news, and provide media coaching.  

 
As we study digital work, blended IT, and professionalism in this paper, we want to unpack blended IT. 
First, the tradition in public sector IT has been one of single purpose technologies and systems that are 
implemented top-down in an organization to support mainly documentation and narrow communication 
channels between professionals. Examples of these types of technologies are intranets, clinical decision 
support systems (CDSS) and electronic patient records (EPR). Second, consumer IT comprises mostly 
externally provided platforms and applications that professionals also use privately and bring into the 
workplace to improve aspects of their work. These can be applications like YouTube used for instruction 
and learning of work tasks (for instance for a specific hand surgery), and social media like Facebook, 
that is used for internal communication with peer professionals as well as externally with 
citizens/patients. These technologies are in that sense, bottom-up and initiated as a response to demands 
from citizens/patients and as a complementary approach that enables fast, instant and boundless access 
to information and connections. Third, there is data brought in by patients/citizens to consultations and 
in communications with professionals. 

5 Findings 
The data suggest that professionals respond in varied but similar ways to changes and challenges 
emerging from blending IT at work. We refer to these processes as reconfigurations—emphasizing that 
professionalism in digital work is not static, but dynamic and evolving continuously over time. The 
analysis identified three main themes. Each theme is discussed below, illustrated with contextual 
narratives (vignettes), aggregated from the transcripts and analysis, along with sample quotes from the 
interviews. The theme descriptions are simplified for analytical purposes, to illustrate typical 
interactions with blended IT from the professional perspective, whereas in practice there are overlaps, 
as IT tools and usage among professionals vary between individuals and situations and change over 
time. 

5.1 Blending personal and professional IT 
This theme relates to aspects of professional autonomy and influence and reflects participants’ 
experiences of control over their own work, which is challenged by the dual demands of availability and 
flexibility in digital work. 
 
The traditional practice did not require constant availability where the private and the professional 
collide. It involved leaving work at work, having a specific work phone, and only accessing emails and 
work documents during work hours. Now, even when trying to keep work at work, and even though 
there are no formal expectations to do it, you often end up checking e-mails and social media at home 
or on the way to work. Sometimes it’s because you feel like someone needs to do it, to take on the 
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engagement with the literature. By doing that, we arrived at three themes: a) blending personal and 
professional IT; b) increased citizen and patient engagement through IT; and c) finding the level of 
professionalism in public sector digital work.  

4.2 Three empirical settings 
The data is from research projects in three different public organizations, and the digital work of 
professionals in the following domains: a) resident physicians, b) cancer rehabilitation nurses, and c) 
municipality communicators. The research was conducted in Sweden, as part of engaged research 
projects, one of which (b) was action research. All cases are based on more extensive research projects, 
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case descriptions are specified in Table 1.  
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cases:  

• The resident physicians practice as physicians but are also engaged in clinical training 
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practice at a large hospital. They meet patients that have undergone treatment for severe cancer 
in the pelvic region and help them to cope in the aftercare. 
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to inform the public about decisions, developments, and activities undertaken by the 
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As we study digital work, blended IT, and professionalism in this paper, we want to unpack blended IT. 
First, the tradition in public sector IT has been one of single purpose technologies and systems that are 
implemented top-down in an organization to support mainly documentation and narrow communication 
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externally provided platforms and applications that professionals also use privately and bring into the 
workplace to improve aspects of their work. These can be applications like YouTube used for instruction 
and learning of work tasks (for instance for a specific hand surgery), and social media like Facebook, 
that is used for internal communication with peer professionals as well as externally with 
citizens/patients. These technologies are in that sense, bottom-up and initiated as a response to demands 
from citizens/patients and as a complementary approach that enables fast, instant and boundless access 
to information and connections. Third, there is data brought in by patients/citizens to consultations and 
in communications with professionals. 

5 Findings 
The data suggest that professionals respond in varied but similar ways to changes and challenges 
emerging from blending IT at work. We refer to these processes as reconfigurations—emphasizing that 
professionalism in digital work is not static, but dynamic and evolving continuously over time. The 
analysis identified three main themes. Each theme is discussed below, illustrated with contextual 
narratives (vignettes), aggregated from the transcripts and analysis, along with sample quotes from the 
interviews. The theme descriptions are simplified for analytical purposes, to illustrate typical 
interactions with blended IT from the professional perspective, whereas in practice there are overlaps, 
as IT tools and usage among professionals vary between individuals and situations and change over 
time. 

5.1 Blending personal and professional IT 
This theme relates to aspects of professional autonomy and influence and reflects participants’ 
experiences of control over their own work, which is challenged by the dual demands of availability and 
flexibility in digital work. 
 
The traditional practice did not require constant availability where the private and the professional 
collide. It involved leaving work at work, having a specific work phone, and only accessing emails and 
work documents during work hours. Now, even when trying to keep work at work, and even though 
there are no formal expectations to do it, you often end up checking e-mails and social media at home 
or on the way to work. Sometimes it’s because you feel like someone needs to do it, to take on the 
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responsibility. And other times it’s for your own sake, that it saves you time in the end, and then having 
the possibility to access work from home gives you more freedom and control in a sense. It’s not 
problematic to switch between different IT in terms of using personal IT at work and working with 
professional IT from home; but finding the right balance between your private and professional life in 
the context of digital work can be a struggle. 
 
The participants reflected on both positive and negative aspects of blending personal and professional 
IT at work. They shared feelings of frustration at being stuck with old-fashioned systems at work, as 
they saw the potential with what they described as smart apps and tools that they use for private life. 
They also commented that the public sector is lagging in development. At the same time, there was a 
tendency among participants to leave the “private digital identity” at home when changing into work 
clothes. Coming from professional cultures where work stayed at work, participants found the transition 
to not leaving work at work difficult.  But changing the ‘digital uniform’ when leaving work is no longer 
always an option. Challenges arise from the contrast between IT-enabled around-the-clock 
communication and the traditional 9-5 public professional schedule, eroding a previously clear boundary 
in time that used to separate work from private life. The physicians emphasized for example that taking 
a mental break from patient cases is necessary to handle the job. Having access to email and medical 
evidence online, while convenient as a way to keep updated or look up questions when they come to 
mind, also makes it easy to get sucked in and work over weekends or at nights, keeping the mind at 
work even if it’s not about a specific patient or case. For communicators, it’s worse; they need to be 
aware at all times, as they don’t control when and what people write in social media channels:  

 
We published the news in the middle of the week, but it was not until Friday and Saturday evening 
that the debate started and well, it went out of control and I had to go in there and remove comments 
and tell them that you need to think about what you write […] So, you need to almost constantly 
monitor the conversations because it can degenerate at any time. It is not common, but it can 
happen. (Communicator) 
 
The stress of not being able to let work go was emphasized in all three cases, especially since it is 

often left to professionals as individuals to figure out how to juggle multiple competing tasks and 
demands in a day. However, they also described coping strategies for how to deal with this, for example 
formalizing previously discrete, invisible work by scheduling time for it in the shared calendar, thus 
folding new work tasks into existing practices. In the case of the nurses, a professional communicator 
was engaged in the project to support the transition of the new tasks that did not used to be part of 
nursing work. The nurses stated that the smooth transition was beneficial.  

 
The communicator is not a part of the clinical work but has been a helping hand as a part of the 
research project focusing on digitalization in healthcare. As such, the communicator has been a 
part of the change process but is not a permanent part of the practice; so, the nurses are slowly 
transitioning into having all online communications as a new kind of responsibility. (Nurse) 
 
Online communication and increased online presence changes the way participants act and interact; 

having some time to adapt is important. There is also a clash between the role of public sector and the 
way everyday IT like social media is structured, as in the case of communicators. Participants generally 
addressed paradoxes in their use of personal IT for work in relation to managerial expectations and 
policies. Using social media and smartphones at work in the healthcare setting, for example, is promoted 
as part of “digital care” at the strategic level, while at the same time it is not allowed and often mistrusted 
by many managers and colleagues in everyday practice. In general, there was a tendency to differentiate 
between using IT for private and administrative purposes and professional use of IT for work, especially 
regarding patient and citizen relations. Typical contradictions professionals perceive are that 
organizational structures in themselves tend to become barriers for utilizing IT-enabled features, for 
instance for collaboration and sharing of information and data.  
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Patients take for granted that if they've been in the hospital to where I have sent them, that we have 
the same information […] so it’s the structure of the healthcare system rather than the IT-systems 
that’s the main challenge here. (Physician) 

 
In this context, these professionals balance between staying within the rules (formal and informal) 

and devising workarounds to get the job done. The participants referred to this as a situational judgment 
call related to professionalism, depending on the matter at hand. There are unclear policies, 
contradictions, and mixed signals on the one hand about their own perception of professional roles, and 
on the other hand from the IT department and management about what is or is not allowed. This puts 
more pressure on professionals who are already experiencing stress related to work-life balance, as they 
engage in reconfiguration of their professionalism.  

In sum, when the boundaries between professional and private life become blurred as personal and 
professional IT blend, this can create flexibility and provides a liberating practice for some, but also 
requires adjustment. The character of blended IT as simultaneously beneficial and constraining, is 
reflected in all three cases as an ambiguity between wanting to work flexibly and independently, while 
at the same time seeking support for “turning off work”, in terms of asking for guidance and regulations 
to follow. We identify this as a process where participants’ attitudes are shifting over time towards 
accepting/embracing more fluidity as part of professionalism as a response to experiencing less 
autonomy and influence over the work, when professional work spills over to personal life.    

5.2 Increased citizen and patient engagement through IT 
This theme illustrates how professionalism is reconfigured to accommodate to the new context of 
citizens and patients that use and bring their own IT when interacting with professionals, challenging 
established views of professional knowledge and expertise. 

Inclusiveness, in terms of incorporating the perspectives and needs of citizens and patients, has always 
been an important part of professionalism, in evidence-based medicine as well as in democratic 
processes in general in the public sector. The difference from previous practices is that citizens and 
patients now use and bring not only their own (subjective) information and experience, but also their 
own IT and data into communications with professionals. This means in some cases that they have more 
knowledge, often specific and in-depth, on a particular subject from trusted sources or longitudinal data, 
which can be helpful. But it can also be the opposite, that they are misinformed, for example from fake 
news, online health information found on various forums, or Facebook discussions in the municipalities 
where rumors are quickly spread. In those cases, it requires energy and time to deal with these mistakes, 
explaining and intervening on issues that often lie outside of the traditional professional role. The new 
context of more informed, digitally engaged, and increasingly competent citizens and patients clashes 
with established views of knowledge and expertise related to issues outside the professionals’ core 
competencies. This creates uncertainties. 

In all three of our cases, there are examples of blended IT, where IT and data that are mainly used 
and developed outside the public sector domain are brought into the work practices of professionals, 
such as by patients in a hospital context or citizens in the municipality. While some participants 
perceived this as burdensome, the trend toward increased citizen/patient influence through IT was 
generally regarded as a positive development. 

 
In a way [when patients have access to information and discuss with other patients] it means that 
us doctors, it forces us to keep updated too. But I have never felt it as compelling, rather I have felt 
[it]as an asset. I want my patients to receive the best treatment…so it’s both for the patients and 
for my own sake, not because I am afraid that the patients are more knowledgeable. (Physician) 

Participants also described challenges and contradictions that are exacerbated in new 
communication channels like social media. The healthcare setting provides illustrative examples, where 
participants describe how they are stuck using traditional mail, or “fax if it is urgent”, while the patients 
expect them to be up to date and have their medical histories at hand; clearly there is a general 
unpreparedness to handle digital communication in clinical practice. Organizational systems, like the 
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responsibility. And other times it’s for your own sake, that it saves you time in the end, and then having 
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they saw the potential with what they described as smart apps and tools that they use for private life. 
They also commented that the public sector is lagging in development. At the same time, there was a 
tendency among participants to leave the “private digital identity” at home when changing into work 
clothes. Coming from professional cultures where work stayed at work, participants found the transition 
to not leaving work at work difficult.  But changing the ‘digital uniform’ when leaving work is no longer 
always an option. Challenges arise from the contrast between IT-enabled around-the-clock 
communication and the traditional 9-5 public professional schedule, eroding a previously clear boundary 
in time that used to separate work from private life. The physicians emphasized for example that taking 
a mental break from patient cases is necessary to handle the job. Having access to email and medical 
evidence online, while convenient as a way to keep updated or look up questions when they come to 
mind, also makes it easy to get sucked in and work over weekends or at nights, keeping the mind at 
work even if it’s not about a specific patient or case. For communicators, it’s worse; they need to be 
aware at all times, as they don’t control when and what people write in social media channels:  
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formalizing previously discrete, invisible work by scheduling time for it in the shared calendar, thus 
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policies. Using social media and smartphones at work in the healthcare setting, for example, is promoted 
as part of “digital care” at the strategic level, while at the same time it is not allowed and often mistrusted 
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context of more informed, digitally engaged, and increasingly competent citizens and patients clashes 
with established views of knowledge and expertise related to issues outside the professionals’ core 
competencies. This creates uncertainties. 

In all three of our cases, there are examples of blended IT, where IT and data that are mainly used 
and developed outside the public sector domain are brought into the work practices of professionals, 
such as by patients in a hospital context or citizens in the municipality. While some participants 
perceived this as burdensome, the trend toward increased citizen/patient influence through IT was 
generally regarded as a positive development. 

 
In a way [when patients have access to information and discuss with other patients] it means that 
us doctors, it forces us to keep updated too. But I have never felt it as compelling, rather I have felt 
[it]as an asset. I want my patients to receive the best treatment…so it’s both for the patients and 
for my own sake, not because I am afraid that the patients are more knowledgeable. (Physician) 

Participants also described challenges and contradictions that are exacerbated in new 
communication channels like social media. The healthcare setting provides illustrative examples, where 
participants describe how they are stuck using traditional mail, or “fax if it is urgent”, while the patients 
expect them to be up to date and have their medical histories at hand; clearly there is a general 
unpreparedness to handle digital communication in clinical practice. Organizational systems, like the 
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electronic patient record system, are developed for administrative purposes, whereas newer systems are 
developed for the purpose of integrating the patient in the care process, which calls for new types of IT. 

Patient-generated health data brought to the clinic can be a valuable resource, but as it cannot be 
imported into the patient record system, so I need to use the other system as well, so it is creating 
new aspects of work. (Nurse) 
 
It was viewed as distressing not to know how to use a system that is supposedly simple; and while 

younger colleagues may be knowledgeable about how to use IT like social media, they may not know 
how to be digital at work when it comes to professionalism in interaction with patients and citizens. 
Participants described how they now face IT-related issues around for example ethics and privacy, that 
demand other types of knowledge. Both in the context of healthcare and of municipalities, participants 
faced similar challenges related to using everyday IT both in private life and professionally in the context 
of being a public sector professional. The new work tasks are related to, but not directly connected to 
core work tasks, which was expressed as an ambiguity. Participants problematized around professional 
boundaries, for instance by separating the medical responsibility for patients from technical support 
around various health apps the patients may bring in. A similar concern was expressed by the 
communicators, who can be responsible for social media channels, and thus what other people write or 
comment and for handling controversial or sensitive content. The new tools for communication inspire 
communicators to go beyond traditional information and communication activities to become involved 
in marketing and brand activities, and to work as media trainers and teachers for other groups of 
professionals in the municipality. 

 
Social media is just as it sounds, you should be a friend, the municipality should be a friend to those 
who follow us [on Facebook, Instagram and Twitter […] So, I try to always have a friendly and 
easygoing tone, not to write academically, often short posts and exclamation marks and I sometimes 
try to express feelings I have, that the municipality has. (Communicator)  

In sum, this theme illustrates dimensions related to expertise and status, as participants find ways 
to incorporate patients’ and citizens’ often contradictory perspectives and views into everyday digital 
work. This is a cultural rather than a technical shift, that demands new approaches and other types of 
knowledge of professionals. We view this as professionalism being reconfigured to accommodate to the 
new context of citizens and patients that use and bring their own IT when interacting with professionals, 
thus influencing established views of professional knowledge and expertise. 

5.3 Finding the level of professionalism in public sector digital work 
Lastly, the interweaving of blended IT influences the core value of the common good that is specific to 
public sector, thus reconfiguring professionalism towards more guiding and collaborative roles. This 
theme is a synthesis of the two themes above, illustrating the intersection of blended IT, and specifically 
highlighting aspects of professionalism in the public sector. 

As a public sector professional, you always represent your work, even in private settings. This means 
you cannot post something privately, that is not in line with the values of public government. Now, the 
push for openness and transparency in communications with the public makes this a balancing act, as 
people expect to get instant replies on social media, but also expect professionalism. This means that 
you need to find a balance and navigate established practices with the integration of IT that blends into 
work and private life, along with new ways of working, and sometimes this becomes a struggle. 
Underpinning this is also a fundamental value of serving the public good, which is a core value of public 
sector professionalism. With this come new responsibilities to make use of the information and data 
brought in by citizens and patients, as well as to change the image of public sector as bureaucratic and 
old-fashioned in contacts with digitally engaged people. On the other hand, there is also an even more 
important responsibility now to include the people that are not as digitally knowledgeable. So, there is 
a balance between the old ways of providing answers and be very formal in all contacts, and the new 
flexibility and need to guide and support in a broader sense. Sometimes this feels overwhelming.  
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The participants commented explicitly on the roles and responsibilities of working in the public 
sector, described as demands to be accountable, politically neutral, and formal or less personal in 
communications. Participants recalled colleagues being careless and posting photos on Instagram or 
writing about the employer in a private group, and even losing a job over such incidents. Professionalism 
in ever-changing, informal, flexible, and transparent work environments (characteristic of social media 
practices) contrasts with traditional hierarchical structures in the public sector. 

 
People expect to get instant replies on social media […] If we continue to be slow, as before, we 
are not giving a serious impression, as if we are not keeping up with how people talk to each other 
these days. Then the old impression of the municipality as a bureaucratic institution will persist, 
and people might stop talking to us. (Communicator) 
 
Related to the sense of duty that comes with being a representative for the public sector, participants 

felt responsibility towards patients and citizens regarding reliable information and services. Participants 
expressed this as an intention and obligation, where wanting the best for patients and citizens always 
came first. Some participants raised concerns about the risk of increased workload. It adds digital stress 
to handle new and changed tasks, role clashes, and priorities, especially when the responsibility to find 
work-life balance lies with the professionals. Professionals need to find a balance and navigate 
established practices with the integration of new work activities; sometimes this is a challenge, as with 
physicians who struggle to align patient needs and medical practice standards, illustrated in the case of 
the cancer rehabilitation below:  

 
I go out of the clinic, to an office that the nurses share, to be able to concentrate on this new part 
of my work [using digital tools to discuss with patients]. This, [walking to a new location] makes 
the transition even more complicated. I am not able to take that risk of leaving for a secluded 
location in an understaffed clinical clinic with urgent patient matters. (Nurse) 
 
Participants expressed worries about the quality of information and use of new IT, especially as it 

is mainly developed with commercial interests in mind and raises ethical concerns and dilemmas around 
prioritization. Working as a professional in the public sector means working for the public good. 
Participants expressed a concern that openness may lead to misunderstandings and unnecessary worries 
for patients or citizens. Taking on the responsibility to inform and educate patients and citizens has 
become an increasingly important part of professional practice in all three cases.  

 
Previously, we were the almighty doctor in some way, now the patient says that I have read…we 
must be humble with it, I think, to be able to connect with the patients. (Physician)  
 
However, while the blending of private and professional IT was sometimes problematic, 

participants in all cases named benefits, both for their own work and in relations with citizens and 
patients. They described a change of attitudes. For instance, in healthcare it used to be considered 
embarrassing for physicians to use Google, especially in front of patients, whereas now they may take 
on a guiding role, explaining how to search and where to find reliable and trustworthy sources. The 
communicators talked about positive aspects of transparency and speed of social media communications 
with citizens, allowing them to be proactive or to intervene with information and avoid 
misunderstandings.  

  
You can stop various negative posts and comments, for instance if a discussion has gone in a 
completely wrong direction, then you can sort of stop it with the help of Facebook. (Communicator) 
 
In sum, this theme highlights professional values of service providers. In addition to involving a 

new demand for high-quality relationships with the public (citizens, patients, politicians), blended IT 
changes the way communications and work are distributed. The incursion of citizens into the 
professional role, and the requirement to blend IT for that purpose, changes the fundamentals of 
professionalism. But the role of a professional does not change entirely; instead, boundaries shift when 
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electronic patient record system, are developed for administrative purposes, whereas newer systems are 
developed for the purpose of integrating the patient in the care process, which calls for new types of IT. 

Patient-generated health data brought to the clinic can be a valuable resource, but as it cannot be 
imported into the patient record system, so I need to use the other system as well, so it is creating 
new aspects of work. (Nurse) 
 
It was viewed as distressing not to know how to use a system that is supposedly simple; and while 

younger colleagues may be knowledgeable about how to use IT like social media, they may not know 
how to be digital at work when it comes to professionalism in interaction with patients and citizens. 
Participants described how they now face IT-related issues around for example ethics and privacy, that 
demand other types of knowledge. Both in the context of healthcare and of municipalities, participants 
faced similar challenges related to using everyday IT both in private life and professionally in the context 
of being a public sector professional. The new work tasks are related to, but not directly connected to 
core work tasks, which was expressed as an ambiguity. Participants problematized around professional 
boundaries, for instance by separating the medical responsibility for patients from technical support 
around various health apps the patients may bring in. A similar concern was expressed by the 
communicators, who can be responsible for social media channels, and thus what other people write or 
comment and for handling controversial or sensitive content. The new tools for communication inspire 
communicators to go beyond traditional information and communication activities to become involved 
in marketing and brand activities, and to work as media trainers and teachers for other groups of 
professionals in the municipality. 

 
Social media is just as it sounds, you should be a friend, the municipality should be a friend to those 
who follow us [on Facebook, Instagram and Twitter […] So, I try to always have a friendly and 
easygoing tone, not to write academically, often short posts and exclamation marks and I sometimes 
try to express feelings I have, that the municipality has. (Communicator)  

In sum, this theme illustrates dimensions related to expertise and status, as participants find ways 
to incorporate patients’ and citizens’ often contradictory perspectives and views into everyday digital 
work. This is a cultural rather than a technical shift, that demands new approaches and other types of 
knowledge of professionals. We view this as professionalism being reconfigured to accommodate to the 
new context of citizens and patients that use and bring their own IT when interacting with professionals, 
thus influencing established views of professional knowledge and expertise. 

5.3 Finding the level of professionalism in public sector digital work 
Lastly, the interweaving of blended IT influences the core value of the common good that is specific to 
public sector, thus reconfiguring professionalism towards more guiding and collaborative roles. This 
theme is a synthesis of the two themes above, illustrating the intersection of blended IT, and specifically 
highlighting aspects of professionalism in the public sector. 

As a public sector professional, you always represent your work, even in private settings. This means 
you cannot post something privately, that is not in line with the values of public government. Now, the 
push for openness and transparency in communications with the public makes this a balancing act, as 
people expect to get instant replies on social media, but also expect professionalism. This means that 
you need to find a balance and navigate established practices with the integration of IT that blends into 
work and private life, along with new ways of working, and sometimes this becomes a struggle. 
Underpinning this is also a fundamental value of serving the public good, which is a core value of public 
sector professionalism. With this come new responsibilities to make use of the information and data 
brought in by citizens and patients, as well as to change the image of public sector as bureaucratic and 
old-fashioned in contacts with digitally engaged people. On the other hand, there is also an even more 
important responsibility now to include the people that are not as digitally knowledgeable. So, there is 
a balance between the old ways of providing answers and be very formal in all contacts, and the new 
flexibility and need to guide and support in a broader sense. Sometimes this feels overwhelming.  
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The participants commented explicitly on the roles and responsibilities of working in the public 
sector, described as demands to be accountable, politically neutral, and formal or less personal in 
communications. Participants recalled colleagues being careless and posting photos on Instagram or 
writing about the employer in a private group, and even losing a job over such incidents. Professionalism 
in ever-changing, informal, flexible, and transparent work environments (characteristic of social media 
practices) contrasts with traditional hierarchical structures in the public sector. 

 
People expect to get instant replies on social media […] If we continue to be slow, as before, we 
are not giving a serious impression, as if we are not keeping up with how people talk to each other 
these days. Then the old impression of the municipality as a bureaucratic institution will persist, 
and people might stop talking to us. (Communicator) 
 
Related to the sense of duty that comes with being a representative for the public sector, participants 

felt responsibility towards patients and citizens regarding reliable information and services. Participants 
expressed this as an intention and obligation, where wanting the best for patients and citizens always 
came first. Some participants raised concerns about the risk of increased workload. It adds digital stress 
to handle new and changed tasks, role clashes, and priorities, especially when the responsibility to find 
work-life balance lies with the professionals. Professionals need to find a balance and navigate 
established practices with the integration of new work activities; sometimes this is a challenge, as with 
physicians who struggle to align patient needs and medical practice standards, illustrated in the case of 
the cancer rehabilitation below:  

 
I go out of the clinic, to an office that the nurses share, to be able to concentrate on this new part 
of my work [using digital tools to discuss with patients]. This, [walking to a new location] makes 
the transition even more complicated. I am not able to take that risk of leaving for a secluded 
location in an understaffed clinical clinic with urgent patient matters. (Nurse) 
 
Participants expressed worries about the quality of information and use of new IT, especially as it 

is mainly developed with commercial interests in mind and raises ethical concerns and dilemmas around 
prioritization. Working as a professional in the public sector means working for the public good. 
Participants expressed a concern that openness may lead to misunderstandings and unnecessary worries 
for patients or citizens. Taking on the responsibility to inform and educate patients and citizens has 
become an increasingly important part of professional practice in all three cases.  

 
Previously, we were the almighty doctor in some way, now the patient says that I have read…we 
must be humble with it, I think, to be able to connect with the patients. (Physician)  
 
However, while the blending of private and professional IT was sometimes problematic, 

participants in all cases named benefits, both for their own work and in relations with citizens and 
patients. They described a change of attitudes. For instance, in healthcare it used to be considered 
embarrassing for physicians to use Google, especially in front of patients, whereas now they may take 
on a guiding role, explaining how to search and where to find reliable and trustworthy sources. The 
communicators talked about positive aspects of transparency and speed of social media communications 
with citizens, allowing them to be proactive or to intervene with information and avoid 
misunderstandings.  

  
You can stop various negative posts and comments, for instance if a discussion has gone in a 
completely wrong direction, then you can sort of stop it with the help of Facebook. (Communicator) 
 
In sum, this theme highlights professional values of service providers. In addition to involving a 

new demand for high-quality relationships with the public (citizens, patients, politicians), blended IT 
changes the way communications and work are distributed. The incursion of citizens into the 
professional role, and the requirement to blend IT for that purpose, changes the fundamentals of 
professionalism. But the role of a professional does not change entirely; instead, boundaries shift when 
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work is carried out with old and new practices in parallel. This in turn calls for reconfigurations of work, 
of what it means to be professional, and of professionalism.  

6 Discussion 
In this paper, we have focused on the research question: how is public sector professionalism 
reconfigured in digital work? We analyse the reconfigurations through blended IT at work from the 
perspectives of professionals in three public sector contexts. The interest was based on similarities and 
common patterns noticed across the cases, where individual differences and aspects related to the 
separate settings were backgrounded for the purpose of the study. Through abductive analysis, three 
themes could be outlined in our findings. The themes illustrate three main ways professionalism is 
reconfigured in digital work. 

First, our findings show how blended IT influences professionals’ experiences of autonomy and 
influence, attributes traditionally related to professionalism (Jussupow et al., 2018; Susskind & 
Susskind, 2015). Participants describe feelings of stress and overload due to increased workload 
amplified by fragmentation, information overload, and digital stress identified in prior research 
(Ayyagari et al., 2011; Barley et al., 2011). While these challenges related to work-life balance are not 
new, they are now pervasive and demand new strategies, as shown in our findings. It is increasingly 
important to understand the blending of personal and professional use of IT at work in light of the 
COVID-19 pandemic (Saridakis et al., 2020), which we believe has accelerated the dual demands of 
flexibility and constant availability. Our findings suggest that the problem is not so much about increased 
workload or switching between different kinds of IT during the workday, despite apparent technical 
obstacles. It is more that participants feel strongly about having to perform extra administrative tasks in 
addition to core professional tasks as a result of workload spillover from core functions to administrative 
and technical ones. This is even more evident when it comes to issues like information security, privacy, 
and ethics that emerge from digital work without clear personal-professional boundaries (Vallo Hult & 
Wynn, 2019), along with tensions and conflicting perspectives arising from the complexity and 
contradictory character of digital work (Jensen, 2018; Sørensen, 2011). These findings parallel those 
found in other research on digital work and organizational social media, which also describe affordances 
like visibility and persistence in combination with constraints of institutional logic, clinical practice, and 
the conventions of specific professions. (cf. Leonardi & Vaast, 2017; Norström et al., 2019; Oostervink 
et al., 2016). Our findings highlight uncertainties and role ambiguity among participants in the absence 
of clear policies or guidelines to follow in the new channels, which contrast with the regulated 
infrastructures within healthcare and public sector in general. 

Second, we saw how blended IT that is developed and used outside of the public sector domains 
and brought in by patients and citizens affects professional knowledge and expertise. All three cases 
illustrate an ongoing development towards increased citizen/patient engagement and influence. 
Consistent with prior findings (Islind, 2018; Norström, 2019; Vallo Hult et al., 2019; Vallo Hult & 
Wynn, 2019), increased citizen and patient participation and the new openness of digital work 
environments challenges established views of professional knowledge, skills, and expertise. From the 
professionals’ perspective, new challenges arise from being approached on private social media, thus 
eroding old professional boundaries. The ongoing shift toward consumer influence and transparency 
represented by Facebook in the municipalities, health apps, and self-tracking by patients, all affect 
professional practices. These have different characteristics than traditional IT, because the technology 
is not limited to an original purpose, but can be used in open-ended ways (Nitschke et al., 2020; Williams 
& Schubert, 2018).  

The communicative aspect of professional work is another area where blended IT impacts 
professionalism as networks extend beyond the workplace, providing new ways to contextualize and 
prioritize knowledge, and leading to a revised sense of knowledge and expertise that challenges 
traditional views of the role of experts. Susskind and Susskind (2015) have described this as a trend to 
a post-professional society where communities of experience pose challenges to professions. 

Finally, we saw how blended IT influences a core characteristic of working in the public sector, 
which is the duty of professionalism to serve the public good. Working in the public sector means that 
there are external political and economic aspects that have consequences for the practice, e.g., political 
initiatives for digital services. Our findings reveal tensions and contradictions in contemporary 
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professional work; on the one hand there is a push for transparency and openness in social media 
communications, and on the other, there are increased restrictions due to concerns about privacy and 
data security. In line with other research, our findings show that in practice, the work is structured around 
established procedures and work cultures that force professionals to navigate the contradictions of what 
is possible and what is allowed (Bergquist et al., 2015). This transformation requires the ability to adapt 
and learn how to balance old analog and new digital work practices, usually in parallel. Added 
complications arise from communication conventions from one-to-one exchanges in well-known work 
situations, to one-to-many in open work environments. New communication approaches are needed 
when information can spread to unknown audiences, resulting in failure to tailor content and delivery as 
normally occurs in face-to-face social life (Marwick & Boyd, 2011; Norström et al., 2017; Wynn & 
Katz, 1997) 

To sum up, our findings suggest that professionalism is reconfigured in response to blended IT. Our 
findings illustrate the ambiguity noted in prior research (Jensen & Aanestad, 2007; Jussupow et al., 
2018; Stein et al., 2015), as professionalism is reconfigured to include both positive and negative 
appraisals of using digital technology at work. Our study also shows that professionalism is shaped by 
the relationship between experts and the community. In all three cases, participants shared a concern 
with providing services to people based on specialist knowledge (Susskind & Susskind, 2015). When 
new technology is used, the relationship with the public becomes more visible, as citizens and patients 
can take a more active role in encounters with professionals. This challenges expertise and professional 
status, as identity and status become processes of negotiation between professionals and citizens 
(Norström, 2019; Norström et al., 2019). Simply put, our results show that professions no longer have 
higher status by default. Conversely, even as digitally informed and engaged clients can question 
professionals, professional status and identity can also be strengthened due to an increased need for 
specialized knowledge in times of fake news and information overload. The contradictions expressed 
by the professionals in this study (e.g. frustration due to the failure use technology to full potential; IT 
policies are an obstacle rather than a support) are common across most implementations, going back a 
long way (Markus, 1983; Orlikowski & Baroudi, 1991). Recent research, however, suggests that the 
evolution of IT at work over the past decades involves the formation of new complex human activities 
(Baptista et al., 2020; Benbya et al., 2020; Rai et al., 2019). A better overview and understanding of how 
the systems are related is needed, along with strategies for how to act in different systems, breaking 
down silos and seeing the bigger picture. The reconfiguration of professionalism entails a shift from 
previously formal, hierarchical structures towards increased flexibility and openness. Work tasks 
change, and new ones are added. Being a professional takes on a different meaning. What this study 
shows is that the interplay between blended IT and professionals in the public sector is not 
straightforward. Instead, it is an ongoing process of reconfiguring professionalism in digital work. 

6.1 Limitations and future research 
Future research could extend our findings from the three cases by looking into other settings and 

professional groups. This study has focused mainly on similarities and patterns across the cases. There 
are also differences within and between the professions when it comes to dimensions of professional 
identity that would be worth exploring. For example, how are dimensions such as autonomy, influence, 
and expertise displaced, threatened, or strengthened in the different professions as a function of blended 
IT? In light of the COVID-19 pandemic, there are significant changes to come for all professions related 
to digital work, which future research could explore. A specific concern is how this changes professional 
practice when work is more isolated and distant, less bounded to physical workplaces and schedules, 
and subject to the exposure of privacy and patient security.  

7 Conclusion  
This study contributes with an understanding of what digital work entails and how professionalism 

in the public sector is reconfigured by blended IT. What the three cases show is that digital 
professionalism in the public sector is not straightforward. Balancing potential with contradictions is a 
process where professionals continuously develop new dynamic practices and reconfigure 
professionalism. The main contribution of the study is to illustrate how professionalism is reconfigured 
in three main ways: a) the personal and professional use of IT merge, which influences autonomy; b) 
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work is carried out with old and new practices in parallel. This in turn calls for reconfigurations of work, 
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separate settings were backgrounded for the purpose of the study. Through abductive analysis, three 
themes could be outlined in our findings. The themes illustrate three main ways professionalism is 
reconfigured in digital work. 

First, our findings show how blended IT influences professionals’ experiences of autonomy and 
influence, attributes traditionally related to professionalism (Jussupow et al., 2018; Susskind & 
Susskind, 2015). Participants describe feelings of stress and overload due to increased workload 
amplified by fragmentation, information overload, and digital stress identified in prior research 
(Ayyagari et al., 2011; Barley et al., 2011). While these challenges related to work-life balance are not 
new, they are now pervasive and demand new strategies, as shown in our findings. It is increasingly 
important to understand the blending of personal and professional use of IT at work in light of the 
COVID-19 pandemic (Saridakis et al., 2020), which we believe has accelerated the dual demands of 
flexibility and constant availability. Our findings suggest that the problem is not so much about increased 
workload or switching between different kinds of IT during the workday, despite apparent technical 
obstacles. It is more that participants feel strongly about having to perform extra administrative tasks in 
addition to core professional tasks as a result of workload spillover from core functions to administrative 
and technical ones. This is even more evident when it comes to issues like information security, privacy, 
and ethics that emerge from digital work without clear personal-professional boundaries (Vallo Hult & 
Wynn, 2019), along with tensions and conflicting perspectives arising from the complexity and 
contradictory character of digital work (Jensen, 2018; Sørensen, 2011). These findings parallel those 
found in other research on digital work and organizational social media, which also describe affordances 
like visibility and persistence in combination with constraints of institutional logic, clinical practice, and 
the conventions of specific professions. (cf. Leonardi & Vaast, 2017; Norström et al., 2019; Oostervink 
et al., 2016). Our findings highlight uncertainties and role ambiguity among participants in the absence 
of clear policies or guidelines to follow in the new channels, which contrast with the regulated 
infrastructures within healthcare and public sector in general. 

Second, we saw how blended IT that is developed and used outside of the public sector domains 
and brought in by patients and citizens affects professional knowledge and expertise. All three cases 
illustrate an ongoing development towards increased citizen/patient engagement and influence. 
Consistent with prior findings (Islind, 2018; Norström, 2019; Vallo Hult et al., 2019; Vallo Hult & 
Wynn, 2019), increased citizen and patient participation and the new openness of digital work 
environments challenges established views of professional knowledge, skills, and expertise. From the 
professionals’ perspective, new challenges arise from being approached on private social media, thus 
eroding old professional boundaries. The ongoing shift toward consumer influence and transparency 
represented by Facebook in the municipalities, health apps, and self-tracking by patients, all affect 
professional practices. These have different characteristics than traditional IT, because the technology 
is not limited to an original purpose, but can be used in open-ended ways (Nitschke et al., 2020; Williams 
& Schubert, 2018).  

The communicative aspect of professional work is another area where blended IT impacts 
professionalism as networks extend beyond the workplace, providing new ways to contextualize and 
prioritize knowledge, and leading to a revised sense of knowledge and expertise that challenges 
traditional views of the role of experts. Susskind and Susskind (2015) have described this as a trend to 
a post-professional society where communities of experience pose challenges to professions. 

Finally, we saw how blended IT influences a core characteristic of working in the public sector, 
which is the duty of professionalism to serve the public good. Working in the public sector means that 
there are external political and economic aspects that have consequences for the practice, e.g., political 
initiatives for digital services. Our findings reveal tensions and contradictions in contemporary 
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professional work; on the one hand there is a push for transparency and openness in social media 
communications, and on the other, there are increased restrictions due to concerns about privacy and 
data security. In line with other research, our findings show that in practice, the work is structured around 
established procedures and work cultures that force professionals to navigate the contradictions of what 
is possible and what is allowed (Bergquist et al., 2015). This transformation requires the ability to adapt 
and learn how to balance old analog and new digital work practices, usually in parallel. Added 
complications arise from communication conventions from one-to-one exchanges in well-known work 
situations, to one-to-many in open work environments. New communication approaches are needed 
when information can spread to unknown audiences, resulting in failure to tailor content and delivery as 
normally occurs in face-to-face social life (Marwick & Boyd, 2011; Norström et al., 2017; Wynn & 
Katz, 1997) 

To sum up, our findings suggest that professionalism is reconfigured in response to blended IT. Our 
findings illustrate the ambiguity noted in prior research (Jensen & Aanestad, 2007; Jussupow et al., 
2018; Stein et al., 2015), as professionalism is reconfigured to include both positive and negative 
appraisals of using digital technology at work. Our study also shows that professionalism is shaped by 
the relationship between experts and the community. In all three cases, participants shared a concern 
with providing services to people based on specialist knowledge (Susskind & Susskind, 2015). When 
new technology is used, the relationship with the public becomes more visible, as citizens and patients 
can take a more active role in encounters with professionals. This challenges expertise and professional 
status, as identity and status become processes of negotiation between professionals and citizens 
(Norström, 2019; Norström et al., 2019). Simply put, our results show that professions no longer have 
higher status by default. Conversely, even as digitally informed and engaged clients can question 
professionals, professional status and identity can also be strengthened due to an increased need for 
specialized knowledge in times of fake news and information overload. The contradictions expressed 
by the professionals in this study (e.g. frustration due to the failure use technology to full potential; IT 
policies are an obstacle rather than a support) are common across most implementations, going back a 
long way (Markus, 1983; Orlikowski & Baroudi, 1991). Recent research, however, suggests that the 
evolution of IT at work over the past decades involves the formation of new complex human activities 
(Baptista et al., 2020; Benbya et al., 2020; Rai et al., 2019). A better overview and understanding of how 
the systems are related is needed, along with strategies for how to act in different systems, breaking 
down silos and seeing the bigger picture. The reconfiguration of professionalism entails a shift from 
previously formal, hierarchical structures towards increased flexibility and openness. Work tasks 
change, and new ones are added. Being a professional takes on a different meaning. What this study 
shows is that the interplay between blended IT and professionals in the public sector is not 
straightforward. Instead, it is an ongoing process of reconfiguring professionalism in digital work. 

6.1 Limitations and future research 
Future research could extend our findings from the three cases by looking into other settings and 

professional groups. This study has focused mainly on similarities and patterns across the cases. There 
are also differences within and between the professions when it comes to dimensions of professional 
identity that would be worth exploring. For example, how are dimensions such as autonomy, influence, 
and expertise displaced, threatened, or strengthened in the different professions as a function of blended 
IT? In light of the COVID-19 pandemic, there are significant changes to come for all professions related 
to digital work, which future research could explore. A specific concern is how this changes professional 
practice when work is more isolated and distant, less bounded to physical workplaces and schedules, 
and subject to the exposure of privacy and patient security.  

7 Conclusion  
This study contributes with an understanding of what digital work entails and how professionalism 

in the public sector is reconfigured by blended IT. What the three cases show is that digital 
professionalism in the public sector is not straightforward. Balancing potential with contradictions is a 
process where professionals continuously develop new dynamic practices and reconfigure 
professionalism. The main contribution of the study is to illustrate how professionalism is reconfigured 
in three main ways: a) the personal and professional use of IT merge, which influences autonomy; b) 
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the entrance of patient and citizen IT into work challenges established views on knowledge and 
expertise; and c) altogether the interweaving of blended IT affects the core value of the common good 
that is central to public sector professionalism. 
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Digital work is bringing significant change to all professions, as established work  
settings are replaced by remote work and digital teamwork and collaboration. Healthcare 
is one area where digital technology is a growing influence on professional work, roles, 
and relationships. This thesis explores some implications of digital work related to how 
physicians experience digital technologies in daily work and learning, and how they view 
their roles and expertise in relation to digitally engaged patients. The data comes from 
interviews, focus groups, and a survey of Swedish physicians. The findings suggest 
that digital work can be understood as a process of coping with contradictions, where  
physicians reconfigure professionalism through ongoing efforts to embrace the new 
forms of work without sacrificing core values. The thesis concludes with guidelines to  
address the transformation of professional roles and responsibilities, the new qualities and  
competencies required for digital work, and the need for interdisciplinary research and  
diverse perspectives for an appropriate design of sociotechnical medical systems.
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