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From the beginning, information infrastructures in healthcare have had at least two
purposes: First, the coordination and exchange of information across professions,
organizational units and time in order to treat and care for patients, and second, the
accumulation and analysis of data in order to improve quality and efficiency of services
provided. The duality goes back to Zuboff’s call for digitization to not just be used for
automation, but also for informating workers, management and organisations (Zuboff
1988): IT would provide information that could be used to ‘informate work’ by making
some activities visible. Such informating can concern workers as part of their ongoing
activities (Kristiansen et al. 2018), or management as part of organizing and monitoring
organisational work processes (Evans and Kitchin 2018), or state authorities.

The deployment of healthcare infrastructures has been relatively late compared to
other domains in the sense that despite numerous stand-alone IT systems one of the
core infrastructures, the patient record, has only become digital at scale during the
last two decades: In Europe, development of electronic health records took off
around the turn of the millennium (Héyrinen et al. 2008), in the USA a couple of
years later (Berner et al. 2005; Simborg et al. 2013). However, since then information
infrastructures in healthcare have developed rapidly (Fitzpatrick and Ellingsen 2012)
and the above mentioned duality of coordinating and informating has
become evermore relevant. In the USA, the HITECH act of 2010 launched to spur
the adoption of Electronic Health Record (EHR) also aimed at generating data on
patients and healthcare service on large scale (Blumenthal and Tavenner 2010)
(Sholler, This issue). In Europe, the European Institute for Innovation through Health
Data was launched in 2016 to promote semantic interoperability, quality and gover-
nance through healthcare data (i~ HD.eu).

The duality of aims was found to create tensions in and obstacles for the development
information healthcare infrastructures, because the wish to generate data for
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administrative purposes, secondary to the primary purpose of delivering healthcare,
led to more work of creating data for healthcare professionals (Greenhalgh et al.
2009). The increased volume of data work has subsequently led to physician burn-
out (Melnick et al. 2019), and the emergence of new occupations such as medical
scribes, who shadow and write physicians’ entries, and CDIS (clinical documenta-
tion integrity specialists), who read and improve patients’ records concurrent with
admission (Bossen et al. 2019a).

The tensions between the multiple purposes of data have often led to prioritize the
development of IT system aimed at supporting clinical practice and internal work
processes rather than tools primarily devoted to support governance and overall
efficiency of healthcare delivery. Such choice was due, among other factors, to the
realization that disentangling information from its production context requires
additional work. The idea that a seamless flow of data across different domains is
only a matter of technical standards and interoperability has been proven to be naive.
As stated by Berg and Goorman (1999) in their “law of medical information”, ‘the
further information has to be able to circulate (i.e. the more diverse contexts it has to
be usable in), the more work is required to disentangle the information from the
context of its production’ (Id). Moreover, the actors directly involved in producing
the extra documentation or information needed for coordinative purposes often do
not benefit from such work (Stisen et al. 2016).

At the same time, the repurposing of data for administrative and governance
aims have become more organized over time. To take an example close to one
of the authors, in Denmark a new Healthcare Data Board was established in
2015 to strengthen already ongoing monitoring of healthcare and now regularly
disseminates information and statistics based on data from EHRs and other
healthcare IT systems. In the USA, implementation of EHRs and the provision
of data are tightly interconnected, since this a requirement for reimbursement by
the crucially important federal Centers for Medicare and Medicaid Services
Medicare. In both countries, the accounting of healthcare services is based on
ICD-10 (International Classification of Diseases) and the overlaying classifica-
tion system Diagnosis-Related Group, which bundles treatments with similar
diagnoses and resources requirements into groups to which a certain amount of
reimbursement is allocated. A system originally invented in the 1980s in the
USA, and since applied in many healthcare systems (Busse et al. 2011). Today,
EHRs and other healthcare IT systems are expected to provide policymakers
and healthcare managers with data that may be used for monitoring of quality,
efficiency and inform policy decisions and governance. More recently, similar
expectations have extended to patient-controlled data sources and technologies
such as Personal Health Records (Piras et al. 2019; Mgnsted, Hertzum, and
Sendergaard, This issue) and Patient-Reported Outcomes (Langstrup 2019).
Furthermore, such data are tied to aspiration of Big Data use to drive
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development of new treatments, drugs and efficient healthcare organisations
(Galetsi and Katsaliaki 2019).

Turning information infrastructures in healthcare into vehicles for governance in its
various forms is taking place, though challenges continue to persist. These include
the additional efforts to format, generate, accumulated and interpret data — data work
(Bossen etal. 2019b; See also the special issue of Health Informatics Journal, vol. 25,
no. 3, 2019), but also the challenges of bias, integration and incompleteness of data
(Verheij et al. 2018). While information healthcare infrastructures may indeed be
used to further healthcare service quality and efficiencys, it requires close cooperation
between healthcare staff and technical experts across borders (Holten Mgller et al.
2017; Sanner and @vrelid, This issue). Similarly, developing infrastructures neces-
sitates considerable ‘back stage’ work in order to scaffold the emerging structures
and creating of data (Bedker et al. 2017; Mensted, Hertzum, and Sendergaard, This
issue), and may encounter various forms of resistance by healthcare professionals
(Markus 1983; Sholler, This issue).

This special issue of the Journal of Computer Supported Cooperative Work is the
outcome of the 6th International Workshop on Infrastructures for Healthcare held in
2017 in Aarhus (DK), a series of workshops that have been held biannually since
2007 (The latest in Vienna in 2019: https://infrahealth.eusset.eu/). Each of the three
papers addresses a crucial and significant aspect of how information infrastructures
in healthcare can serve the purpose of providing tools for “Governance, quality
improvement and service efficiency”, the theme of 2017 workshop.

The papers extend prior knowledge on the ramifications of development and adop-
tion of healthcare infrastructures aimed at supporting governance quality improve-
ment and service efficiency. Each paper reflects on these issues at a different scale
(local/hospital, regional, national).

Healthcare organization such as hospitals often favour intra-organizational (within a
department) over inter-organizational coordination (among departments). Terje
Aksel Sanner and Egil Qvrelid, drawing on a case study at a Norwegian general
hospital, reflect on the tensions and conflicting goals among different departments
arising from the redesign of the hospital procedures of patient admission, transfer,
and discharge through the use of workflow information obtained integrating several
clinical and administrative information systems in a single healthcare infrastructure.
The case study shows how an higher degree of interdepartmental coordination is
achieved by the implementation of new organizational procedures, which require not
only the implementation of a new technical infrastructures, but also the legitimation
of the information shared obtained through dedicated face to face meetings. Sanner
and Ovrelid note how the increased efficiency gained by the hospital is the result of
the unfinished business of the collaboration among departments with new
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organizational actors, the data analysist and dedicated coordinators, and how the
legitimation of workflow information triggers the requests of additional information
by the clinicians.

Troels Monsted, Morten Herzum, and Jens Sendergaard’s study investigates the
issues arising from the piloting of a regional preventive health infrastructure, which
integrates data from medical records and self-reported by patients to stratify citizens
into risk groups and channel them to general practitioners (GPs) or municipal health.
The study follows the piloting of the infrastructure illustrating how the new gover-
nance model for preventive health is achieved, if only for testing, on the one hand
aligning concerns of the municipalities and GPs, and on the other establishing the
legitimacy of the new technical systems. The authors show the issues regarding the
use of data for purposes different from the ones that led to their collection in the first
place. In the case presented, for instance, GPs feared that automatic bulk extraction of
patients’ data from their repositories could turn into a tool for regional government to
control the GPs themselves, leading to an overall readjustment of the project.
Moreover, Monsted and colleagues reflect on the cascade effect of implementing
the infrastructure at a larger scale observing how this would entail significant
readjustments to reimbursing schemes and organizational models.

Dan Sholler addresses the issue of resistance to large-scale governance initiatives
drawing on the analysis of the initiatives of professional associations to shape the
development and implementation of a nationwide EMR program aimed at capturing,
storing and processing data to shape both organizational and clinical practice. The
case under analysis, in sharp contrast with the studies presented above, describes a
government-led, top-down initiative that renders futile localized actions of resis-
tance. Sholler argues that the implementation of policy-driven infrastructures should
consider the underestimated role professional organizations can play in contrasting
and reshaping both technical systems and its policies. The study illustrates how,
despite a strong alignment of interests of US federal government, the main IT
vendors, the healthcare managers and the medical professional association managed
to channel the localized frustration in an ‘organized resistance’ targeting the political
level and successfully stalling the program and regain some agency in its redesign.

The papers in this special issue provide a multifaceted illustration of the complexities
in designing or repurposing healthcare infrastructures to support governance, quality
improvement and service efficiency, paving the way for future research in the field.
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