
Page 1/20

The in�uence of Electronic Health Record use on
collaboration among medical specialties
Janita F.J. Vos 

Rijksuniversiteit Groningen Faculteit Economie en Bedrijfskunde
Albert Boonstra  (  albert.boonstra@rug.nl )

Rijksuniversiteit Groningen https://orcid.org/0000-0002-3565-0623
Arjen Kooistra 

Certe
Marc Seelen 

Universitair Medisch Centrum Groningen
Marjolein A.G. van Offenbeek 

Rijksuniversiteit Groningen Faculteit Economie en Bedrijfskunde

Research article

Keywords: Electronic Health Records, collaboration, collaborative affordances, use

Posted Date: July 3rd, 2020

DOI: https://doi.org/10.21203/rs.3.rs-27832/v2

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published on July 22nd, 2020. See the published version
at https://doi.org/10.1186/s12913-020-05542-6.

https://doi.org/10.21203/rs.3.rs-27832/v2
mailto:albert.boonstra@rug.nl
https://orcid.org/0000-0002-3565-0623
https://doi.org/10.21203/rs.3.rs-27832/v2
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12913-020-05542-6


Page 2/20

Abstract
Background: One of the main objectives of Electronic Health Records (EHRs) is to enhance collaboration
among healthcare professionals. However, our knowledge of how EHRs actually affect collaborative
practices is limited. This study examines how an EHR facilitates and constrains collaboration in �ve
outpatient clinics.

Methods:  We conducted an embedded case study at �ve multidisciplinary outpatient clinics of a Dutch
hospital that had implemented an organization-wide EHR. Data were collected through semi-structured
interviews with representatives of medical specialties, administration, nursing, and management.
Documents were then analyzed to contextualize these data. We examined the following six collaborative
affordances of EHRs: (1) portability, (2) co-located access, (3) shared overviews, (4) mutual awareness,
(5) messaging, and (6) orchestrating.

Results: Our �ndings demonstrate how an EHR will simultaneously both facilitate and constrain
collaboration among specialties and disciplines. Affordances that were inscribed in the system for
collaboration purposes were not fully actualized in the focal hospital because:

(a) The EHR helps health professionals coordinate patient care on an informed basis at any time and in
any place but only allows asynchronous patient record use.

(b) The comprehensive patient �le affords joint clinical decision-making based on shared data, but
specialty- and discipline-speci�c user-interfaces constrain mutual understanding of that data. Moreover,
not all relevant information can be easily shared across specialties and outside the hospital.

(c) The reduced necessity for face-to-face communication saves time but is experienced as hindering
collective responsibility for a smooth work�ow.

(d) The EHR affords registration at the source and full registration of activities through orders, but the
heightened administrative burden for physicians and the strict authorization rules on inputting data
constrain the �exible, multidisciplinary collaboration.

(e) While the EHR affords a complete overview, information overload occurs due to the parallel generation
of individually owned notes and the high frequency of asynchronous communication through messages
of varying clinical priority.

Conclusions: For the optimal actualization of EHRs’ collaborative affordances in hospitals, coordinated
use of these affordances by health professionals is a prerequisite. Such coordinated use requires
organizational, technical, and behavioral adaptations. Suggestions for hospital-wide policies to enhance
trust in both the EHR and in its coordinated use for effective collaboration are offered.
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Background
Collaboration among health professionals of various disciplines is considered a key factor
inachievinghigh quality patientcare [1, 2].The symptoms of many of today’s patients, especially those
with chronic diseases, are complex, and often require health professionals from differentmedical
specialties to collaborate [3]. To collaborate effectively, it is necessary to share knowledge and skills,
integrate information, and work as a cohesive health care team often while being in different locations [3,
4].

Electronic Health Records (EHRs) areimplemented for various reasons, includingto support coordination,
collaboration, and shared decision- making, and are considered as a major means to deliver high-value
care [5-8].Physicians who have access to a patient’s health data through EHRsare able to immediately
review the patient’s medical history, lab results, and other relevant information.However, EHRs have been
identi�ed as constraining as well as facilitating collaboration [9-12] and EHR-enabled collaboration
seems to be context dependent [13]Given this situation, we are interested in how healthcare professionals
interact and communicate, and eventually collaborate or are constrained in their collaboration as a result
of the affordances offered byan EHR [10].

Affordances are potentials for behaviors that arise from the relationship between an artefact (here, an
EHR) and goal-oriented actors (here, medical specialists) to achieve speci�c outcomes such
asmultidisciplinary collaboration [7].In this paper, we label the affordances that are speci�cally inscribed
in an EHR to facilitateor constrain collaboration as collaborative affordances. Recently, Bardram and
Houben[14] demonstrated how EHRs provide the followingfour affordances for collaboration: Portability,
Co-located Access, Shared Overview and Mutual Awareness.

Drawing on data from �ve multidisciplinary outpatient clinics of a Dutch hospital that had implemented a
comprehensive EHR, this study examines how the collaborative affordances of an EHR facilitate or
constrain actual collaboration.

Collaboration in Healthcare
The relevance of collaboration in healthcare is growing, and visions for more collaborative care are
evident in both academic literature [2, 15, 16] and current practice [17]. We adopt the following de�nition
of collaboration:“a complex phenomenon that brings together two or more individuals, often from
different professional disciplines, who work to achieve shared aims and objectives” [18, p.41].

Distinctions can be made in the degree of collaboration. First, multidisciplinary collaboration refers to
healthcare professionals using the“skills and experience of individuals from different disciplines, with
each discipline approaching the patient from their own perspective”[19, p.1]. Here, the disciplines work
independently on discipline-speci�c care plans that are implemented together, but are not yet integrated
into a singleapproach. Second, interdisciplinary collaboration integrates distinctive disciplinary
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approaches into a single consultation [19]. Healthcare professionals who work in an interdisciplinary way
build on each other’s expertise and skills to obtain mutually de�ned goals [15]. However, how and how
effectively healthcare professionals collaborate is in�uenced by their work context. Clear goals and rules,
respect and trust between actors, clear organizational structures, and organizational support may all help
effective collaboration [20].

Evidence shows that healthcare professionals can have divergentgoals [21, 22]. Divergent goals in using
an EHR can lead tonon-aligneduse patterns between collaborating professionals. Further, the established
communication patterns within clinical departments can also result in divergent use of a hospital-wide
EHR [23].Moreover, somecare professionals and departments may use an EHR in unstructured ways,and
this could decrease the documentation quality [10]. A possible consequence of a lowered documentation
quality could be reduced trust in the system, and this could constrain EHR-enabledcollaboration among
healthcare professionals from different departments. While an EHR can facilitate multidisciplinary
collaboration during ward rounds,this depends oncertain wider design issues being addressed,such as
the social ergonomics of thedevices involved, inclusion of paper records, and support inimproving
thetechnical system [24].Data quality and accessibility issueshave been found to threaten the EHR’s
usefulness for multidisciplinary relationship-building, communicating, coordinating, and collaborative
decision-making [9]. These authors argued that a multiplicity of communication channels, including the
EHR-induced ones, mayactually inhibit collaboration.Indeed, in another study, the introduction of an EHR
increased documentation variability and limited collaboration between clinicians [25]. The complexity of
healthcare practice, and demands for �exibility,may actually require EHRs that go beyond passive
information storage and offer stronger support for collaboration[25].To summarize, greater insight is
requiredinto the linkages between interprofessional communication patterns and the use of speci�c EHR
affordances if one is to improve EHR integration in healthcare practices [9]. In the current paper,
affordance theory is applied in unravelling these linkages.

Theory of affordances
In this paper, we adopt the theory of affordances as a theoretical lens through which to understand the
relationship linking information systems, actors, and use outcomes [26]. According to Gibson’s landmark
de�nition [27], an affordance is what is offered, provided, or furnished to someone or something by an
object. Within the information systems �eld, the basic principle of affordance theory is that information
systemsprovide affordances for action possibilities, such as collaboration.

The theory of affordances views an information system in terms of what it affords or constrains actors to
do [26, 28, 29]. These potentials for behaviors arise from the ability of a relationship between an artefact
(e.g. an EHR) and goal-oriented actors (e.g. medical specialists) to achieve immediate concrete outcomes
(e.g. interprofessional collaboration)[7]. Signi�cantly, users �rst have to perceive these affordances and
only then can they actualize them in order to effectively use an information system. As such, the theory
takes the system into consideration but also recognizes the in�uence of actors.Affordances can exist
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without being actualized or even recognized by the actors: they only offer potential for action [27, 30, 31].
In other words, EHRs provide certain affordances that are built into the system by the EHR provider with
speci�c actors in mind. However, the bene�ts that accrue from using these affordances depend on how
these actors perceive and actualize them [7].

Strong et al. [7]speci�cally show that EHRs provide affordances to coordinate, monitor, standardize, and
integrate care; capture, access, and use data about patients; substitute healthcare professionals, shift
work across roles; and increasingly use information in clinical decision-making. More recently,
BardramandHouben (2018) show that EHRs contain so-called collaborative affordances that enable
collaborative action and work�ow among different actors. In their study, BardramandHouben de�ne
collaborative affordances as “a relation between anartifact and a set of human actors, that affords the
opportunity for these actors to perform a collaborative action within a speci�c social context”(p. 8). The
authors identify four collaborative affordances: portability (to navigate health records between locations),
co-located access (to support simultaneous access), shared overview (to collectively build a shared
information overview), and mutual awareness (to maintain mutual awareness of the work’s progress), but
acknowledgethat future research may identify further collaborative affordances.

EHRs’affordances are not actualized in a vacuum: contextual factors in�uence how actors perceive
and/or actualizethem [31]. A hospital could, for example, organize improvement meetings to share ideas
and stimulate affordance actualization across itsdepartments [7]. In a remote telemedicine project in
Nepal,theactualization of crucial affordanceswas found to depend on the accommodation of changes in
personal, social, and cultural arrangements [32]. The latter study also points to the interdependency
between different collaborative affordances: if actors actualize some affordances, thismay lead to an
outcome that may trigger the recognition of other affordances[32]. By drawing on data from �ve diverse
multidisciplinary outpatient clinics in a hospital, we examined how an EHR’sinscribed collaborative
affordances facilitated and constrained actual collaboration within and between disciplines and medical
specialties.

Methods

Research site and department selection
To examine how an EHR’s collaborative affordances support or impede multidisciplinary collaboration
between medical specialties within �ve outpatient clinics, we conducted an embedded case study in a
hospital in the Netherlands. Adopting an embedded case-study approach allowed us to study EHR-
facilitated collaboration in its natural setting and to recognize the complexities involved.

In the hospital investigated, a commercial cloud-based standard EHR system from a well-known global
vendor had been implemented a year before the start of this study. The EHR implementation was also a
response to the nationwide legislation prescribing to record patient data in organization wide Electronic
Health Records. Before its implementation, departments used their own departmental IT applications and
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paper based systems to support their healthcare processes. After the EHR implementation, hospital-wide
policies were developed to promote EHR use and the entering of patient data during the medical
examination and visits. However, there were no formal sanctions for not using the EHR in line with the
way intended by the implementers. Further, each clinic had its own management board, which had some
discretion regarding the adoption and use of the EHR routines. The clinics researched were selected to
give variation in the number of specialties involved, type of care, and the work�ow dependencies between
the specialties. Table 1 provides an overview of the breadth of the outpatient clinics and the functions of
those we interviewed.

Insert Table 1

 

Data collection
In selecting interviewees, we aimed to develop a comprehensive overview of the range of perspectives on
collaboration. For each clinic, at least one medical specialist was interviewed. The administrative support
perspective was included because the EHR introduction partly shifted administrative tasks from the
medical administration to the medical professionals (medical specialists, nurse specialists, residents) so
that registration could be realized at source. The managerial perspective was included because managers
of the outpatient clinics had a keen interest in enhanced multidisciplinary collaboration.

Interviewees were selected with the support of two managers who had been involved in the EHR
implementation. Initially, only those disciplines that had a clear role in the care delivery or ful�lled a
management role were selected: heads of the medical administration, medical specialists, medical
managers, and the business managers of outpatient clinics. Interviewees were invited by mail, and all
invitees accepted the invitation. Once they had accepted the invitation, appointments were scheduled.
Following a theoretical sampling logic [42], if the initial interviews showed that other disciplines were
involved in a clinic´s collaborative practices, these other disciplines would be added to the list of
interviewees (see Table 1). Similarly, three interviewees suggested to have an EHR expert present during
the interview to help in explaining their experiences with the system, which resulted in three two-person
interviews. Interviewees cautioned that the interview data might be negatively biased since the hospital
was still in the post-implementation phase. To check this, two additional interviews were held (by phone)
with two nurse specialists of a hospital that had already been working with the same EHR suite for �ve
years. Thus, in total, 29 people were interviewed of which 27 were employed at the focal hospital.

Data were collected between September 2018 and February 2019. The face-to-face interviews at the clinic
were all were voice-recorded with the exception of one interview where we took notes during the
conversation. The interviews were semi-structured, leaving room for further probing and lasted 25 - 45
minutes. The interview protocol included questions on the four collaborative affordances proposed by
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Bardram and Houben [22]: (1) Portability, (2) Co-located access, (3) Shared overview, and (4) Mutual
awareness (see Additional File 1). Moreover, open questions about the EHR’s effect on collaboration
made it possible for further affordances to emerge.

Data analysis
We analyzed the data by following the four steps. 
Step 1.  All the interview data were transcribed and read through thoroughly for each outpatient clinic
individually.

Step 2.  Codes were generated by two coders to create a comprehensive codebook (see Additional File 2).
This data analysis approach was chosen because it allowed the context of each outpatient clinic to be
kept in mind and offered opportunities to discover the facilitating or constraining conditions for
collaborative affordance actualization.

Step 3. Data were coded that could be associated with collaborative affordances, or collaboration within
and between specialties, or collaboration within and between disciplines, or that concerned facilitating or
constraining conditions for affordance actualization [43]. The coding procedure was primarily inductive
within the four collaborative affordance categories deductively derived from the literature (Portability, Co-
located access, Shared overview and Mutual awareness [see 14], while maintaining an open eye for other
affordances or themes (see codebook in Additional File 2. The inductive codes were derived from the data
[44]. First, the emerging themes were described by using a �rst-order code that preserved the practitioner’s
voice. Second, these �rst-order codes were classi�ed into second-order code groups.

Step 4.  Second-order codes were aggregated into seven themes, consisting of the four initial
collaborative affordances, two additional ones (Messaging and Orchestrating), and Conditions for
affordance actualization. Finally, these aggregated themes and the included �rst-order and second-order
codes were cross-checked among the cases.

 

Results
This section reports on the cross-case analysis, with the underlying, within-case descriptions available in
Additional File 3. Table 2 summarizes how the six identi�ed collaborative affordances of the EHR
facilitated and/or constrained collaboration within and between disciplines and medical specialties.

Insert Table 2 here

Affordance 1: Portability
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A widely shared view among the interviewed representatives of the clinics was that information from
each specialty was integrated in the EHR. The former (legacy) system had already provided this
functionality but the EHR ensured that notes by Medical Specialists were now also included. Several
functional groups voiced the importance of collecting data from all specialties since this resulted in a
comprehensive overview of the available information. Based on this shared overview, the medical
specialists were better able to develop mutual awareness. This was most strongly expressed in the most
intensively collaborating outpatient clinics (A, C, and D).

In three clinics (A, C, and E), the Medical Specialists argued that photographs imported into the EHR were
sometimes still only accessible by certain clinical specialties. As a result, medical specialists were not
able to discuss these images during meetings. This was experienced as a negative in�uence on
collaboration. Moreover, it was argued that, in all cases, the health records of hospitalized patients were
still tied to speci�c medical domains. As a consequence, medical specialists could only access these
health records if they logged onto speci�c domains. However, no one commented that this negatively
affected collaboration.

Interviewees from three clinics (B, D, and E) commented that data could not be shared with neighboring-
hospitals through the EHR. Since these clinics receive many patients from other hospitals, this interfered
with communication with medical specialists from the neighboring hospitals which hindered mutual
awareness. Further, outpatient clinic B works intensively with external parties such as research
institutions and its Business Manager indicated the di�culties in sharing relevant EHR data with these
parties: “I �nd it a big disadvantage that we cannot easily get reports from the EHR. We can’t do that
ourselves: we are constantly dependent on others! [...]. But, we as [speci�c specialty] have to share lots of
data with external agencies and we have struggled with that for a long time.” - [B-BM1]

Affordance 2: Co-located access
In all the clinics, respondents mentioned that the EHR enabled simultaneous access to health records, but
also complained that the EHR prevented users simultaneously modifying health records. Several medical
specialists from all the outpatient clinics mentioned that they could not place orders when a colleague
was working on the same health record.

It was also striking that the different functional groups who collaborated in the same o�ce or clinic were
frequently hindered. For example, three medical specialists and medical residents of outpatient clinic E
mentioned that they, temporarily, could not complete their work during joint consultations with nursing
specialists. In such situations, only one professional could have access to the health record. As a
consequence, another professional was denied access and was therefore unable to process orders or
relevant data in the EHR. Whether this should be an issue was questioned by one medical specialist since
he was convinced that EHR users would often be working on different parts of the EHR database and
could therefore not imagine that co-located access needed to be obstructed. Moreover, he argued that it
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would only make sense to impede co-located access when professionals were trying to work on the same
part of the EHR database.

A very large number of notes were created in the EHR, in part because these could only be changed by
their owners. Concerns were expressed in outpatient clinics A, C, D, and E about the quality of the shared
overview since this was complicated by dozens of notes by various specialists. On a different but related
issue, medical specialists were hindered in collaborating during multidisciplinary meetings when they had
access to only one desktop because they then had to switch between medical results and the notes of the
meeting which made it di�cult to remember which patient was being discussed. Some had already seen
that this could resolved by using a second desktop.

Affordance 3: Shared overview
As mentioned above, the large number of notes negatively affected the quality of the shared overview. As
a result, medical specialists of outpatient clinics A, C, D, and E commented that they were hindered in
gaining a mutual awareness of other specialists’ notes. Since data were ordered on priority and not on the
chronology of events, all the interviewed medical specialists felt impeded in easily understanding what
had occurred in the medical timeline of their patients. Interviewees from outpatient clinics B, D, and E
commented that handwritten notes were something from the past, because notes were now entered in the
EHR. Therefore, they argued, medical specialists should “�nally” be able to understand the notes of their
colleagues.

In all the outpatient clinics, medical specialists argued that the medical history and problem lists of
patients were not useful in gaining a mutual awareness of the issues with other specialties. Two reasons
emerged from the interviews. First, within specialties, there are different views on which information was
important for providing high quality care. Therefore, within specialties, data were entered in different
ways, resulting in specialty-speci�c information that was less useful for other specialties. Second, it was
even argued that, within some specialties, no use was made of the medical history and problem lists,
leading to friction between specialties when patients were referred with an empty health record when it
came to certain specialties. Interestingly, some specialties involved in outpatient clinics A and C had
developed a uniform policy for the use of the medical history and problem lists. As a result, all the
medical specialists of these specialties entered the required data.

The importance of integrated information resources in providing high quality care was expressed by
many medical specialists. For example, for some outpatient clinics (D and E), the medical history and
problem lists were seen as highly important since these clinics often treat patients with an extensive
medical history. However, as already mentioned, there were concerns about the quality of the data.
Indeed, some interviewees of outpatient clinics D and E said that they did not make use of the medical
history in their medical consultations and surgeries because they simply did not trust the data stored in
the system. Speci�cally, some medical specialists and medical residents commented that important
information was occasionally missing from the medical history and problem lists. Consequently, these
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interviewees explicitly read letters (as contained in the EHR) to develop a mutual awareness with other
medical specialists.

Data included in the medical history and problem lists were tied to certain codes of the EHR’s vocabulary.
As a result, symptoms that were not in its vocabulary, or symptoms that were misspelt could not be
added. In this respect, the medical specialists of outpatient clinic E highlighted that the EHR did not
include an adequate search functionality, impeding them in connecting the correct diagnosis with an
appropriate code. This was considered to decrease the quality of the shared overview.

In all the clinics, it was argued that the provision of a shared overview is a requirement for collaboration
between specialties as it increases their mutual awareness. However, this would only be effective if all the
hospital’s specialties used the EHR consistently, which was not the case.

Affordance 4: Mutual awareness
In each of the clinics, interviewees argued that medical specialists were impeded in developing a mutual
awareness between specialties because information was not clearly represented in the EHR. Two causes
were offered: (1) the shared overview was not clear because each specialty entered the data differently,
which negatively in�uenced the mutual awareness between medical specialists of different specialties,
and (2) the data in the EHR were sorted on priority what impeded specialists in seeing what had
happened in the medical timelines of their patients. As discussed earlier, the mutual awareness of some
medical specialists from outpatient clinics A, C, and E was decreased because images were still tied to
certain departments.

On the other hand, the EHR could support medical specialists in improving their mutual awareness of
patients’ medical timelines since this process was now more transparent. Moreover, the mutual
awareness between medical specialists was increased due to portable notes. With all the specialties of
the hospital integrated in the EHR, interviewees in four outpatient clinics (B, C, D, and E) commented that
patients could be referred more easily between different specialties by means of the orchestrating
affordance. The use of the messaging affordance was also seen as an important component in
supporting mutual awareness between medical specialists.

No single functionality of the EHR could be directly linked to the mutual awareness of healthcare
professionals. However, all the other collaborative affordances had an in�uence on actors’ mutual
awareness. Therefore, the mutual awareness between different healthcare professionals was seen by
many interviewees as a highly important factor in collaboration. However, the mutual awareness between
medical specialists depended on uniform use of the EHR.

Affordance 5: Messaging
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The advantages of the messaging affordance were experienced differently in each outpatient clinic.
However, interviewees in all the clinics appreciated the bene�t of having the possibility to attach health
records to messages. Previously, patient-related matters were discussed through Outlook. This frequently
led to misunderstandings between medical specialists because health records could not be attached to
an email. In three outpatient clinics (A, C, and D), it was mentioned that some specialties had developed a
policy that required the use the messaging option. Through this, various functional groups within these
specialties could be assured that the “receiver” had actually read their message. Accordingly, the
healthcare professionals in these specialties were better equipped to gain a mutual awareness.

Conversely, in clinics B and E, there was no observed shift to adopt messaging. Specialties in these
outpatient clinics did not adopt a uniform policy for the use of the messaging affordance. In these cases,
the collaborative advantages depended on the medical specialists’ individual decisions to use the
afforded messaging. Certainly, some of the medical specialists in outpatient clinic E did not use
messaging. Interviewees from both clinics B and E commented that some medical administrators did use
messaging, but that some medical specialists did not. As a result, the medical administrators’ messages
were not answered.

As such, the delivery of the collaborative advantages offered by the messaging affordance depended on
its uniform use in and between clinics. It was widely argued that the messaging opportunity currently led
to an information overload, mostly due to it being used for uninformative medical results or letters. A
decrease in the use of the messaging option had been noted in outpatient clinics B and E. Side effects of
the messaging system were also expressed. For example, verbal communication between collaborating
disciplines was lost in most cases, and interviewees saw this as negatively impacting on their
collaboration.

Affordance 6: Orchestrating
All the business managers and medical administrators argued that the use of the orchestrating
affordance was more e�cient than the use of paper notes because orders were processed immediately
and sent to the correct actor. On the other hand, most medical specialists argued that the use of the
orchestrating affordance led to time consuming digitalized healthcare processes and marginalized verbal
communication with colleagues, patients and the medical administration. As reported by previous studies
[17-18], the time spent to use the EHR was experienced to decrease the time spent on verbal
communication with colleagues and patients. Here, this was seen to negatively affect the collaboration
between different functional groups and the quality of healthcare. This was expressed by a Medical
specialist as follows: “The disadvantage is that the EHR takes away the interaction between people and I
think that is actually a drawback: interactions between people are often more useful than the parametric
recording of data. We have to make sure that we don't diminish this interaction too much." - [D-MS3].
Hence, making use of the orchestrating affordance was seen as boosting e�ciency from a managerial
perspective but was perceived as less desirable from a patient care standpoint.
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In four outpatient clinics (B, C, D, and E), it was voiced that different disciplines were not able to work in a
natural way because all processes were now based on digitalized orders. Examples were provided of
some disciplines not collaborating without an order as this was the hospital’s policy. For example, daily
face-to-face collaborative processes between nurses and medical specialists were hindered by this in
outpatient clinics B, D, and E.

Most interviewees argued that the orchestrating affordance did not easily support them in arranging
multidisciplinary consultations with other specialties. Although the nature of these consultations was not
affected, the orchestrating opportunity did not properly guide �nancial information �ows within the
hospital. As a result, some outpatient clinics did not receive �nancial compensation for organizing these
meetings. As a consequence, one of outpatient clinic A’s specialties was in debt for organizing these
consultations. Moreover, medical specialists from outpatient clinics D and E mentioned that it was too
di�cult to arrange multidisciplinary consultations through the EHR. Consequently, these interviewees did
not make use of this functionality.

Some medical specialists raised the di�culty of inviting other medical specialists to consultations. One
medical specialist argued that this could be seen more as a future potential of the EHR to further support
the collaboration between different specialties. However, several business managers and medical
specialists expressed the view that multidisciplinary meetings were better registered in the EHR and that
the results of these meetings could more easily be found than before.

In�uence of organizational choices and policies
EHR users interviewed from all the clinics agreed that the strict role authorization and different system
representations in the EHR hindered interdisciplinary collaboration. The hospital had only authorized
medical specialists to enter patient-related data in the EHR. These strict role authorizations limited
interdisciplinary collaboration as a business manager explained: "The Board of our organization decided
that only medical specialists would be authorized to enter patient-related data. Therefore, the medical
administrators are no longer authorized although it is, of course, a team that is collaborating." [C-BM1].
Before the introduction of the EHR, medical administrators were authorized to enter patient-related data
and, therefore, a shift was perceived in the administrative burden from the medical administration to the
medical specialists.

Various medical specialties found that they were not able to collaborate well because each specialty
worked in a different medical context in the EHR. As a result, EHR users were hindered in understanding
what had taken place when something went wrong in terms of orchestrating because the two parties had
different system representations.

In two outpatient clinics (A and D), the lack of organization-wide policies made it di�cult to actualize the
collaborative affordances. However, all the medical specialties involved were required to use the EHR
according to the department’s own policy. As such, all the specialties were assured that certain
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affordances were used. As a result, actors were guaranteed that their messages would be actually read by
the right actor. In the other outpatient clinics (B, C, and E), no indications were found that a department-
wide policy had been implemented. As a consequence, collaborative affordances were perceived and
actualized differently by the various medical specialists.

Discussion
The core processes seen in hospitals are highly collaborative in nature and many hospitals have
implemented comprehensive Electronic Health Records to facilitate multidisciplinary collaboration. By
adopting an affordance lens, this study has examined how an Electronic Health Record facilitates or
impedes collaboration in �ve outpatient clinics. Through an analysis of the interplay between
collaborative EHR affordances, we contribute to the literature by demonstrating how multidisciplinary
collaboration is not only facilitated but also constrained, and how EHRs can have intended as well as
unintended impacts on collaboration [9].  

This study draws on Bardram and Houben´s [22] identi�cation of four collaborative affordances
(Portability, Co-located access, Shared overview and Mutual awareness) and complements their �ndings
with two additional, inductively derived, collaborative affordances: Messaging and Orchestrating. The
labelling and de�nitions of the latter two were aligned with the research of Chase [11]. Messaging
concerns information transfer and communication between professionals, and also with other members
of the hospital. Orchestrating ensures that the right person is doing the right thing at the right time for the
patient. This study illustrates that the introduction of an EHR changes important structuring devices in
the organizational processes of hospitals [45].

Our study shows that Electronic Health Records facilitate collaboration through the systematic
integration of patient data from different specialties, which results in a shared and comprehensive health
record to which users can have simultaneous access independent of time and place. This promotes
mutual understanding and enables health professionals to coordinate their activities and prevents the
duplication of activities such as tests. At the focal hospital, the EHR served as a joint communication
channel. This discouraged health professionals from continuing with their handwritten notes and their
local health records, and promoted the use of shared data. The EHR also facilitates collaboration by
providing the information necessary for joint clinical decision-making, which is especially important for
the quality of care of chronic patients who are often treated by several medical specialists. The EHR also
promotes hospital-wide shared working processes, which creates conditions necessary for collaboration.

However, our study also shows how the EHR in the focal hospital can at times inhibit multidisciplinary
collaboration [10-13]. Many specialty- and discipline-speci�c user interfaces were seen as constraining a
mutual understanding of patient data. Medical departments utilized particular functionalities, such as
medical histories and problem lists, in different ways, making the EHR less reliable and thereby
complicating collaboration. Many physicians also argued that entering and reading large amounts of
patient information is time consuming, creates information overload and harms effective collaboration.
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This was partly caused by the speci�c use of the system, e.g. physicians posting numerous individual
notes. The EHR reduces the need for direct face-to-face communication which is intended to save time,
but is experienced as hindering a smooth work�ow and the building of mutual trust and effective
collaboration. Several of the interviewed medical specialists expressed the risks they associated with
receiving electronic warnings of life-threatening medical results by means of the messaging function.
Before the introduction of the EHR, medical specialists were informed of such results by phone or face-to-
face. Finally, this EHR, with its inward-looking focus on the hospital, was seen as complicating smooth
information sharing and collaboration with healthcare providers outside the hospital.

This study showed that shared data can be di�cult to use when the user interfaces differ among work
units. Leonardi [34] and Orlikowski [46] both demonstrated that the extent that the intended bene�ts of a
new technology are reaped is dependent on how actors actualize its affordances. In the hospital studied,
the clinics actualized the EHR collaborative affordances differently, resulting in constrained collaboration
among medical specialties [46]. This implies that the enforcement of hospital-wide policies on the use of
EHRs are necessary to reap the potential bene�ts of these systems. This study also supports the research
of Thapa and Sein [41] who argue that contextual factors largely determine the extent to which
collaborative affordances are actualized by groups of individuals. Our �ndings show that EHR-enabled
collaboration is dependent on contextual factors including role authorizations, system representations,
organizational policies, and how medical professionals use the collaborative affordances.

Practical implications
This study shows that both healthcare organizations and EHR providers should be aware of several
issues related to the collaborative affordances of EHRs. First, hospitals consist of clinical departments
that have different working routines and expectations from an EHR [22]. This implies that policies are
needed to achieve effective collaboration among departments through an EHR. Without organization-
wide policies, departments may actualize collaborative affordances differently and, as a result, as this
study showed, the mutual awareness and common ground between different healthcare professionals
can be harmed. One of these policies is to involve the different medical disciplines and to achieve shared
decision-making and ownership regarding the selection, implementation and adaptation of collaborative
technologies, such as EHRs.  Hospitals should also recognize the downside of strict role-authorizations in
EHRs as our �ndings indicate that these negatively in�uenced collaboration among different functional
groups. Further, practitioners need to be aware of the drawbacks of the different system-representations
(medical contexts) in EHRs and how these may negatively affect collaboration on the clinical department
level. Finally, this study shows that EHRs can both support and impede collaboration on different
organizational levels. Since achieving the advantages is dependent on the affordance actualization
process adopted by multiple clinical departments and disciplines, managers should carefully guide this
process if they wish to reap the full potential bene�ts in terms of an EHR’s collaborative affordances.



Page 15/20

Limitations and opportunities for further research
This study focused on �ve outpatient clinics that all involved multiple specialties. We recognize that
including collaborative practices in and with other clinical facilities as well as interorganizational
collaboration might have resulted in additional perspectives on how each of the EHR’s affordances
facilitate or constrain collaboration. We also acknowledge that this study was conducted at only one
institution with one EHR system. Previous research [48] shows wide variation in how different institutions
use the same EHR product in different ways and how different EHR products offer different
functionalities. Another limitation is that this EHR system was implemented only one year before we
conducted this study. We can imagine that this relatively short timeframe has in�uenced the study’s
outcome. When users become more familiar with the affordances, they may �nd converging ways to
make it instrumental per type of multi-disciplinary collaboration. Therefore, we would urge further
research on how hospitals and EHR providers can overcome the constraining in�uences we identi�ed,
notably those related to each discipline having different system representations. We saw that this
discipline-related system representation afforded e�ciency in electronic record use within a discipline
and prevented information overload, but hindered the cross- and interdisciplinary collaboration needed for
integrated patient care. Another relevant direction for further research is to examine how the collaborative
affordances of an EHR impact the care provider – patient relationship and the resulting quality of clinical
care.

 

Conclusions
The aim of this study was to examine how the collaborative affordances of an EHR are actualized in its
use by the disciplines responsible for patient care in outpatient clinics. Our �ndings indicate that the
EHR's affordances do have the intended facilitating in�uences on collaboration but, simultaneously and
unintendedly, constrain collaboration in other ways. This prevented full actualization of the collaborative
affordances in the focal hospital. In order to actualize the collaborative affordances of EHRs more fully,
health professionals need to be able to retrieve, understand, and trust each other’s information. Only then
can they rely on each other’s appropriate and timely use of the system. Such multifaceted trust can
gradually develop through hospital-wide policies that stimulate a more coordinated use of the system,
which may involve the formal recognition of positive workarounds to counter the constraints identi�ed.
Further research is needed to determine which organizational, technical, and behavioral adaptations can
more fundamentally solve the constraining in�uences.

Abbreviation
EHR: Electronic Health Record

Declarations



Page 16/20

Acknowledgments           
We are indebted to the project members and participating hospital employees for their trust and
willingness to share their views and experiences.

Authors’ contributions
JV played a leading role during this study and participated in writing the �nal version of the manuscript.

AB participated in the editing and writing of the manuscript.

AK was responsible for the research design, signi�cantly contributed to data collection and analysis, and
developed an early version of the manuscript.

MS facilitated this research, provided feedback throughout the study, and reviewed the �nal manuscript.

MvO participated in the writing of the manuscript.

All authors have read and approved the manuscript.

Funding
There was no funding for this research project.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author
on reasonable request.

Ethics approval and consent to participate
As this study did not involve research on patients, no Medical Ethical Committee approval was required in
compliance with Dutch law. Neither the relevant Dutch Act on medicalresearch involving human subjects
(WMO: Wet Medisch-Wetenschappelijkonderzoek met mensen) nor the University required ethical
approval for the type of work conducted in this research. This study is based on interviews, observations,
meetings of hospital working groups, and documentary research.All participants of the focal hospital
were asked to sign an informed consent form and were informed about the dissemination of the results.
They allowed us to use the data they provided, including the use of quotes, under the condition of
con�dentiality.



Page 17/20

Consent for publication
The management of the hospital granted access to interviewees, committee meetings, and documents,
and consented to publication under the condition of anonymity of the hospital, the departments involved,
and the individual interviewees. Those who attended meetings were informed about the research and
consented to our presence during meetings. All interviewees participated on a voluntary basis and were
granted anonymity. In feedback sessions to the project and to single departments, our reported data and
interpretations were checked for accuracy by interviewees and project managers. We obtained permission
from interviewees and from the organization’s management to use the data, including quotations from
the interviews, for scienti�c publication purposes.

Competing interests
The authors declare that they have no competing interests.

Author details
1Faculty of Economics and Business, University of Groningen,The Netherlands

2Certe, Groningen, The Netherlands

3University Medical Center Groningen, Groningen, The Netherlands

References



Page 18/20

1. D’Amour D, Ferrada-Videla M. San Martin Rodriguez L, Beaulieu MD. The conceptual basis for
interprofessional collaboration: Core concepts and theoretical frameworks. Journal of
Interprofessional Care. 2005;19(sup1):116-131.

2. Oandasan I, Baker GR, Barker K. Teamwork in Health Care: Promoting Effective Teamwork in
Healthcare in Canada: Policy Synthesis and Recommendations. Canadian Health Services
Research Foundation. 2006.

3. Lumague M, Morgan A, Mak D, Hanna M, Kwong J, Cameron, C, … Sinclair L. Interprofessional
education: The student perspective. Journal of Interprofessional Care. 2006;20(3):246-253.

4. Nancarrow SA, Booth A, Ariss S, Smith T, Enderby P, Roots A. Ten principles of good
interdisciplinary team work. Human Resources for Health. 2013;11(1):1-11.

5. Hillestad R, Bigelow J, Bower A, Girosi F, Meili R, Scoville R, Taylor R. Can electronic medical
record systems transform health care? Potential health bene�ts, savings, and costs. Health
Affairs. 2005;24(5):1103–1117.

6. Kuhn T, Basch P, Barr M, Yackel T, Adler M, Brahan R, … Wynn A. Clinical documentation in the
21st century: Executive summary of a policy position paper from the American College of
Physicians. Annals of internal medicine. 2015;162(4):301-303.

7. Strong DM, Volkoff O, Johnson SA, Pelletier LR, Tulu B, Bar-On I, …Garber L. A theory of
organization-EHR Affordance actualization. Journal of the Association for Information
Systems. 2014;15(2):53-85.

8. Walker J, Pan E, Johnston D, Adler-Milstein J, Bates DW, Middleton B.. The Value Of Health Care
Information Exchange And Interoperability: There is a business case to be made for spending
money on a fully standardized nationwide system. Health Affairs. 2005;Suppl1(w5-10).

9. Colicchio TK, Cimino JJ, Del Fiol G. Unintended consequences of Nationwide Electronic Health
Record Adoption: Challenges and Opportunities in the Post-Meaningful Use Era. Journal of
Medical Internet Research. 2019;21(6):e13313.

10. Chase DA, Ash JS, Cohen DJ, Hall J, Olson GM, Dor DA. The EHR’s roles in collaboration
between providers: a qualitative study. AMIA Annual symposium proceedings archive.
2014;1718-1727.

11. Chase D. The Electronic health record: effects on clinician collaboration in primary care. 2015.
Retrieved from https://digitalcommons.ohsu.edu/etd/3601.

12. Collins SA, Bakken S, Vawdrey DK, Coiera E, Currie L. Clinician preferences for verbal
communication compared to EHR documentation in the ICU. Applied Clinical Informatics.
2011;2(2):190-201.

13. Jiang SY. A Team-Based Approach to Studying Complex Healthcare Processes. 2017;Doctoral
dissertation, Columbia University.

14. Carspecken CW, Sharek PJ, Longhurst C, Pageler NM. A clinical case of Electronic Health Record
drug alert fatigue: consequences for patient outcome. Pediatrics. 2013;131(6):1970-1973.

15. Flanagan ME, Saleem JJ, Millitello LG, Russ AL, Doebbeling, B. Paper- and computer-based
workarounds to Electronic Health Record use at three benchmark institutions. Journal of the
American Medical Information Association. 2013;20:59–66.

16. Zandieh SO, Yoon-Flannery K, Kuperman GJ, Langsam DJ, Hyman D, Kaushal R. Challenges to
EHR implementation in electronic- versus paper-based o�ce practices. Journal of General
Internal Medicine. 2008;23(6):755-761.



Page 19/20

17. Sinsky C, Colligan L, Li L., Prgomet M., Reynolds S., Goeders L, Westbrook J, Tutty M. Blike G.
Allocation of Physician time in ambulatory practice: a time and motion study in 4 specialties.
Annals of Internal Medicine. 2016;165(11):753-760.

18. Arndt BG, Beasly JW, Watkinson MD, Temte JL, Tuan WJ, Sinsky CA, Gilchirst VJ. Tethered to
the EHR: Primary Care Physician Workload Assessment Using EHR Event Log Data and Time-
Motion Observations. Annals of Family Medicine. 2017;15(5):419-426.

19. Leslie M, Paradis E, Gropper MA, Kitto S, Reeves S, Pronovost P. An Ethnographic Study of
Health Information Technology Use in Three Intensive Care Units. Health Serv Res.
2017;52:1330-1348.

20. Mundt MP, Gilchrist VJ, Fleming MF, Zakletkaia, LI, Tuan WJ, Beasley, JW. Effects of primary
care team social networks on quality of care and costs for patients with cardiovascular
disease. Annals of Family Medicine. 2015;13(2):139-148.

21. Greenhalgh T, Potts HWW, Wong G, Bark P. Tensions and Paradoxes in Electronic Patient Record
Research: A Systematic Literature Review Using the Meta-Narrative Method. 2009;87(4):729-
788.

22. Bardram JE, Houben S. Collaborative Affordances of Medical Records. Computer Supported
Cooperative Work: CSCW: An International Journal. 2018;27(1):1-36.

23. Fewster-Thuente L. Interdisciplinary Collaboration for Healthcare Professionals. Nursing
Administration Quarterly. 2008;32(1):40-48.

24. Romanow R. Building on Values, The future of healthcare in Canada. 2002.

25. Elsevier. Interprofessional collaborative practice in healthcare. 2013; Retrieved from
https://www.elsevier.com/__data/assets/pdf_�le/0018/184050/Elsevier-Collaborative-Care-
White-Paper-Final_June-2016.pdf

26. Houldin AD, Naylor MD, Haller DG. Physician-nurse collaboration in research in the 21st century.
Journal of Clinical Oncology. 2004;22(5):774-776.

27. Jessup RL. Interdisciplinary versus multidisciplinary care teams: do we understand the
difference? Australian Health Review. 2007;31(3):330.

28. Youngwerth J, Twaddle M. Cultures of Interdisciplinary Teams: How to Foster Good Dynamics.
Journal of Palliative Medicine. 2011;14(5):650-654.

29. Findikoglu M, Watson-Manheim MB. Linking macro-level goals to micro-level routines: EHR-
enabled transformation of primary care services. Journal of Information Technology.
2016;31(4):382-400.

30. Boonstra A, Van Offenbeek MAG, Vos JFJ. Tension Awareness of Stakeholders in Large
Technology Projects: A Duality Perspective. Project Management Journal. 2017;48(1): 19-36.

31. Lanham HJ, Leykum LK, McDaniel RR. Same organization, same electronic health records
(EHRs) system, different use: exploring the linkage between practice member communication
patterns and EHR use patterns in an ambulatory care setting. Journal of the American Medical
Informatics Association. 2012;19(3):382-391.

32. Morrison C, Fitzpatrick G, Blackwell A. Multi-disciplinary collaboration during ward rounds:
embodied aspects of electronic medical record usage. International Journal of Medical
Informatics. 2011;80(8):e96-e111.

33. Chao CA. The impact of electronic health records on collaborative work routines: a network
analysis. International Journal of Medical Informatics. 2016;94:100-111.



Page 20/20

34. Leonardi, PM. When Flexible Routines Meet Flexible Technologies: Affordance, Constraint, and
the Imbrication of Human and Material Agencies. MIS Quarterly. 2011;35(1):147-167.

35. Gibson JJ. The Ecological Approach to Visual Perception. 1979;Boston: Houghton Mi�in.

36. Majchrzak A, Markus ML. Technology Affordances and Constraints in Management
Information Systems (Mis). Encyclopedia of Management Theory. 2012;p. 5.

37. Zammuto RF, Gri�th TL, Majchrzak A, Dougherty DJ, Faraj S. Information Technology and the
Changing Fabric of Organization. Organization Science. 2007;18(5):7490-762.

39. Gaver WW. Technology affordances. In Proceedings of the SIGCHI conference on Human
factors in computing systems. 1991;79-84.

40. Volkoff O, Strong DM. Affordance theory and how to use it in IS research. The Routledge
Companion to Management Information Systems. 2018; New York: Routledge.

41. Thapa D, Sein MK. Trajectory of Affordances: Insights from a case of telemedicine in Nepal.
Information Systems Journal. 2018;28(5):796-817.

42. Strauss A, Corbin J. Basics of qualitative research techniques. 1998;Thousand Oaks, CA: Sage
publications.

43. Wolfswinkel JF, Furtmueller E, Wilderom CPM. Using grounded theory as a method for
rigorously reviewing literature. European Journal of Information Systems. 2013;22(1):45-55.

44. Gephart RP. Qualitative Research and the Academy of Management Journal. Academy of
Management Journal. 2004;47(4):454-462.

45. Greenhalgh T. Role of routines in collaborative work in healthcare organisations. British Medical
Journay. 2008;337:a2448.

46. Orlikowski WJ. Using Technology and Constituting Structures: A Practice Lens for Studying
Technology in Organizations. Organization Science. 2000;11(4):404-428.

47. Nguyen L, Bellucci E, Nguyen LT. Electronic health records implementation: An evaluation of
information system impact and contingency factors. International Journal of Medical
Informatics. 2014;83(11):779-796.

48. Ratwani RM, Savage E, Will A, Arnold R, Khairat S, Miller K, ... Hettinger AZ. A usability and
safety analysis of electronic health records: a multi-center study. Journal of the American
Medical Informatics Association. 2018;25(9):1197-1201.

 

 

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Coreqguidelines5may2020.docx

AddFile1235may2020.docx

https://assets.researchsquare.com/files/rs-27832/v2/Coreqguidelines5may2020.docx
https://assets.researchsquare.com/files/rs-27832/v2/AddFile1235may2020.docx

