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Abstract

The Electronic Health Record (EHR) has been a principal
component in transforming healthcare from traditional pen-
and-paper documentation procedures to highly digitalized and
interoperable environments. Implementation of EHR is
complicated, and success is dependent on the users accepting
and utilizing the system to its potential. The present qualitative
multi-center study investigated health professionals perceived
system usability, user resistance and productivity five to eight
vears after implementation of a modern EHR, across three
European cites. Data was collected with semi-structured
interviews with experienced health professionals that had work
experience before and after implementation of the EHR.
Overall, the respondents considered their EHR to have good
usability, reported a low degree of user resistance, and were
ambiguous on how the EHR affected their perceived workload
at the present, but retrospectively reported that the road
towards the present state of satisfaction was not without
hurdles.
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Introduction

Over the last 3 decades, healthcare organizations, healthcare
professionals and patients, have witnessed a digital transfor-
mation of how health and care services are organized, provided
and planned. There has been a change from paper-based and
manual processes, towards electronic and web-based services.
The introduction of the Electronic Health Record (EHR) and
digitalization of patient data has been principal in this transfor-
mation. However, adoption and utilization of EHRs has been
slow despite policies and financial incentives [10], and the po-
tential for increased safety and productivity remains largely un-
realized [13; 26]. In addition, many EHR implementations fails
to deliver expected effects due to insufficient socio-technical
understanding [4], inadequate organizational readiness [18],
improper implementation methods [26], and user reluctance to
adopt new technology [10]. To expand on the knowledge on
how clinicians experience modern EHR, this study analyzes in-
terview data addressing clinicians’ experiences and perception
of EHR impact on three commonly applied variables for EHR
implementation investigation: perceived system usability, user
resistance and experienced productivity for clinicians. The cli-
nicians’ present perception, as well as retrospective experience,
are investigated to shed light on the perspective of users that
was employed throughout the implementation process and have
had a modern EHR at disposal for minimum five years. The

main objectives for this study are to investigate the following
aspects of the user perspective at hospitals that implemented a
new EHR 5-10 years ago. Research questions are i) How do
clinicians perceive the usefulness their EHR? ii) Did the clini-
cians experience user resistance or reluctance towards the EHR
previously or at the present? And iii) How do the use of a mod-
ern EHR affect perceived workload and productivity?

Methods

This study was a qualitative multicenter study that employed
semi structured interviews for data capture and framework the-
ory for data analysis. The informants recruited were health pro-
fessionals from three different hospitals in three different Euro-
pean countries.

Locations

The informants in this study were six tenured health profession-
als at three different hospitals in Europe. The hospitals were
chosen on the criteria that they within the last five to ten years
had a large-scale implementation of an EHR. Three hospitals
were identified as relevant for the study.

Informants

To recruit health professionals, we contacted the management
of the hospitals of interest and presented our wish to get an in-
troduction to the EHR system and to interview knowledgeable
health professionals with relevant experiences from the imple-
mentation. The health professionals that volunteered to partici-
pate as informants had been working at the hospital since the
implementation of the EHR or longer, and either had regular
clinical contact with patients or supervised such contact. The
included informants in this study were assumed to be knowl-
edgeable, and interviews were designed to be thematically fo-
cused, resulting in saturation being achieved with a relatively
low number of informants. The hospitals suggested a schedule
for the interviews and recruited the informants based on our re-
quest.

Ethics

Written informed consent was obtained from the informants
prior to the interviews. The study did not require approval from
the regional ethics committee (REK), according to the Norwe-
gian Act on Medical and Health Research §2 and 4§. In order
to retain the anonymity of the informants, information that
could associate a specific informant to a specific site were omit-
ted during the data analysis and in the subsequent manuscript.
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Interviews

Semi-structured interviews, designed to investigate perceived
system usability, user resistance and experienced productivity
were used to obtain the qualitative data in this study. Interview
guides were designed in an iterative process between all au-
thors. Interviews are regarded as the primary data source for
interpretive case studies, as it allows the best access to the par-
ticipants’ views on the events taking place and their personal
aspirations [24]. The interviews were conducted on-site of the
respective hospitals between March and April 2019. The inter-
views were recorded and later transcribed verbatim in prepara-
tion for the data analysis.

Concept definitions

In this study, Perceived system usability refers to the perception
of how well the EHR can be used by specified users, in this case
clinicians, to achieve specified goals and perform tasks in the
context of delivering healthcare [11]. Interview questions con-
structed to probe this topic relates to the users’ perception of
how well the system facilitates effectiveness and efficiency
when performing regular tasks in the EHR, such as document-
ing patient information, and retrieving and searching for data,
as well as experienced ease of use. Although several standard-
ized tools for measuring usability en masse exist [2], we found
a qualitative approach more suitable as we were interested in
retrospective experiences as well. User resistance is identified
as one of the major barriers in EHR adoption [12], and is a com-
mon phenomenon in change processes in general. In this con-
text, user resistance is defined as a gap between the system im-
plementers and intended EHR use on one hand, and clinicians
who try to maintain their status que with undesirable behaviors
towards change and new workflows [20]. Experienced produc-
tivity differs from objectively measured productivity, such as
patient volume or time measures, by that the focus rests on the
clinicians’ sense and opinion of how well the EHR facilitates
efficiency in their tasks. This concept closely relates to cogni-
tive workload, reflecting on the clinicians’ mental activity as-
sociated with using the EHR [25].

Data analysis

The transcribed interviews were analyzed by AJF and KMN us-
ing the framework method [9]. The analysis involved distinct
phases for familiarization with the material, development of in-
itial set of codes, revision of codes and application of the final
set of codes to passages of text in the transcript. The analysis
was summarized in a framework matrix with one column for
each interviewee, and one for each code. The material were then
thematically analyzed [6], and sorted into the categories per-
ceived usability, user resistance and perceived workload.

Results

Perceived usability

All informants stated that they were satisfied with the function-
ality and usability of their EHR. In addition, they all expressed
that the general impression among clinicians in the hospital was
that the EHR functioned well, although they all stated that there
had been discontent in the time following the implementation.
Several of the informants stressed that how well the EHR had
been implemented and configured was more important for the
satisfaction with the system than specific functionalities. Alt-
hough the informants expressed an overall satisfaction with
their EHR, there still were aspects they thought needed im-
provement. Regarding general usability, one informant com-
plained about a lack of intuitiveness in the system. Several of

the informants also mentioned that the amount of information
presented could be problematic, and that the search functional-
ity did not always return the correct information. This required
them to review large amounts of data to find the information
relevant for the task at hand. Another informant stated that this
could be especially problematic when reviewing the medication
history for a patient. One of the informants, a clinician working
in an intensive care unit, expressed that the configuration of the
system seemed to be geared towards the workflow and routines
in general wards, and less suited for an intensive care setting.
This was exemplified by the ordering of blood test, where you
in a general ward would order one set of tests for a patient each
day, you need to order multiple tests during the day for an in-
tensive care patient. Every time they ordered blood test, the
EHR would prompt several messages asking if the clinician was
sure he wanted the tests done, resulting in an unnecessary num-
ber of clicks to complete the task. While none of the informants
had formal education in informatics or computer science, two
of the informants had participated in thorough internal educa-
tion for their specific EHR system, and all had participated in
some form of EHR learning course. They all stated to have a
high degree of general interest in technology, both profession-
ally and personal. Given that their work depends on technology
and computer systems, the informants also expressed that they
experienced technological knowledge and interest as a neces-
sity for their day-to-day work.

User resistance

All of the informants had been employed at the hospital since
before the implementation of their current EHR. Furthermore,
two of the informants had been involved in the planning and
organization of the EHR implementation. Informants at one of
the three sites stated that the implementation of the new EHR
had been a gradual process characterized by continuous devel-
opment of the system. The EHR was developed in close coop-
eration between the vendor and the clinicians at the hospital,
resulting in a great sense of ownership towards the system. The
informants at the two other sites expressed that the EHR was
implemented more or less “over night” - in one instance in con-
junction with the moving of the hospital to a new location.
Common across all sites was the fact that clinicians stated that
the EHR was still “in development”, in the sense that it needed
continuous adaption and customization. Although the hospitals
had chosen different implementation methods (gradual; “big
bang”), all informants emphasized the importance of workflow
adaption in relation to the new system. All hospitals had orga-
nized task groups to specify workflows, division of work be-
tween professions and strategies for operationalizing new rou-
tines. These groups where still, years after implementation, still
active and used for prioritizing and defining clinicians’ requests
for change in the EHR. The informants involved in the organi-
zation of the implementation, stated that they still had regular
contact with the vendor, and that the vendor played an im-
portant support role in the continuous adaption of the EHR. All
of the informants reported that there had been user resistance
when the EHR first were implemented. One of the informants
stated that a general skepticism towards technology among the
clinicians had contributed to this resistance, and elaborated that
several healthcare professionals initially had refused to partici-
pate in the EHR learning courses. As described above, the in-
formants experienced that clinicians generally were pleased
with the EHR now, and that presently, there existed little re-
sistance against the system. One informant described that she
experienced information flow and continuous dialog between
clinicians and management throughout the implementation
phase as a crucial measure for counteracting resistance and
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managing expectations. She also expressed that a wide user in-
volvement in this phase was essential for the usability of the
system. By all informants, a strong user involvement was por-
trayed as important still, also five to 10 years after initial imple-
mentation. All of the informants that mentioned the ability of
the clinicians to change the functionality of the EHR, described
some variant of continuous improvement process. The inform-
ants reported the possibility to change functionality at the indi-
vidual and at the system wide levels as positive factors. At the
individual level, the ability to customize the user interface to
the particular task at hand was emphasized. At the system level,
the ability to add and tweak functionality is a way of gradually
improving the hospital-system fit was deemed as important. For
instance, one of the hospitals had created a user board that re-
ceived reports and suggestions from the clinicians. The user
board discussed the suggestions and made a consensus-based
list of improvements, and transferred it to an on-site developer
team. Informants from another hospital pointed out that de-
scribing the desired changes in functionality precisely was not
always easy, and required an understanding of the present
workflow. Although all informants emphasized the importance
of having the ability to contribute to the continuous EHR devel-
opment and adaption, informants from one hospital stated that
this process had been at a stand-still due to financial reasons.
They also expressed that the loss of this ability was a source for
discontent among clinicians.

Perceived workload

All of the informants stated that the EHR resulted in an increase
in time spent on documentation work. One of the informants
pointed out that the time spent on configuring the system to the
individual workflow had a return of investment later on. Inter-
estingly, one of the informants pointed out that regardless of the
EHR in use, the general demand for written documentation of
procedures is increasing, and that a considerable portion of the
clinicians’ work hours is spent in front of the computer. All of
the investigated systems included structured data elements. The
informants emphasized the use of clinical codes, automatically
generated text based on journal content and smart forms as con-
venient. However, some of the utility, for instance the ability to
perform reliable searches in the journal content depended on
correct user input. In addition to making the journal data search-
able, it appeared that routine documentation such as patient
summaries and discharge notes were the actions that benefited
the most from the use of structured data.

Discussion

System usability

Although clinicians’ acceptance rate of EHR are found to be
high, fundamental concerns regarding own competency in EHR
use, preconceived and potentially unrealistic expectations from
the system, and concerns related to time consumption are all
demonstrated to affect perceived system usability [19]. Clini-
cians’ perceived usability and human-computer interfaces is
identified as a major risk factor in EHR implementations, along
with socio-technical factors such as cultural fit, in line with pre-
vious research [15; 17]. All informants emphasized the im-
portance of user involvement and possibilities to adapt the sys-
tem to individual and group requirements, and highlighted the
importance of adaptability and work practice adaptations as im-
perative for success in the implementation process, describing
it as an on-going process still. Previous research has demon-
strated a strong correlation between clinicians perceived system
usability and the EHRs fit with organizational culture and work

processes [13]. This correlation has also been used to explain
why implementations of certain EHRs fail, when they have
been successfully implemented into organizations elsewhere
[3]. Tt is therefore possible that the continuous end-user en-
gagement and ability to affect system configuration and adapt-
ability is more important for long-term effects. Expanding the
timeframe on when EHR implementations are investigated also
allows for both system and organization to mature, making cli-
nicians more aware and capable of contributing to the further
development of the system, and the organization more profi-
cient in incorporating new functionalities and necessary work
practice adaptations. EHR systems’ user interfaces has in other
studies been directly linked to errors in the provision of care,
stressing the importance of design and possibilities for adapta-
bility, and for the adequate handling of these change processes
[16]. Association between clinicians experienced workload and
the perceived system usability of the EHR indicates that user-
led changes in system functionality can improve both cognitive
workload and performance, and involvement of clinicians are
therefore argued to be essential for the quality and usability of
the EHR [14]. Studies performed closer to implementation has
reported major challenges surrounding changes in workflow
and routines, further stressing the importance of maturation
[19]. Previous research has failed to discover how long it takes
for new workflow processes and routines to stabilize after EHR
implementations, or when, or if at all, system adaptability is
complete, indicating that it is a continuous process [13]. This
emphasizes the importance of understanding how perceived us-
ability might change over time through necessary maturation,
and how disparities between short-term and long-term impact
occurs.

User resistance

Resistance to change among healthcare professionals has been
identified as one of the main barriers in EHR implementations,
and represents a great challenge for managers and implement-
ers [1; 23]. Inadequate handling of these aspects of ICT imple-
mentation are directly linked to increased expenditures and cost
[8]. At the time of investigation, the clinicians had no noticeable
resistance or reluctance to the use of the EHR and its function-
ality, they did however report retrospectively a varying degree
of user resistance that diminished over time after implementa-
tion. Some of the resistance and reluctance towards EHRs have
in earlier research been linked to the experiences of early
adopters and reports of decreasing clinical practice productivity
[10]. In addition, introducing EHRs to the clinical setting is as-
sociated with staff anxiety, stimulated by expectations of in-
creased dependency on computers, changes in established rou-
tines and practices, and a concerns that the EHR would nega-
tively affect the patient-provider relationship [13]. We found no
current difference in user resistance between the sites that had
employed a big bang-approach implementation to the site hav-
ing used an incremental approach. Despite literature recom-
mending incremental, step-by-step implementations for larger
complex organizations, giving more time to developing new
procedures and work practices [13; 26], the results suggest that
shorter and more intensive implementation processes can
achieve comparable results, at least when expanding the
timeframe for investigation to five year and longer.

Perceived workload

In line with previous research, we found that clinicians experi-
enced that they used more time documenting using the EHR
compared to the pre-implementation phase [10]. However, de-
spite the perception that the EHR was time-consuming, the in-
formants had a positive opinion of the system due to the bene-
fits it provided, nor does it seems that an increase in time spent
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on certain tasks results in a perception of waste among users,
supporting previous research findings [7; 17]. In addition, in-
formants expressed that the increasing time spent on documen-
tation also was a result of cultural and organizational guide-
lines, and not necessarily a consequence of the EHR system it-
self. This is in line with previous observations, stating the orig-
inal purpose of the EHR as a clinical tool for patient infor-
mation processing is being undermined by managerial needs for
quality control and billing [22]. Similar studies performed in
closer temporal proximity to implementation has produced
findings that are inconsistent with our results. For instance, a
high degree of user resistance, reduced productivity and lower
perceived system usability has been observed among clinicians
four years after implementation [5; 21].

Limitations

This study reports on clinicians’ perceptions and experiences
after an EHR implementation, and thus relies on subjective
opinions from a limited number of informants. It shares some
limitations with previous studies in terms of low validity of gen-
eralization and transferability of results.

Conclusion

Clinicians perceived the EHR as time consuming, but still had
a positive opinion of the system due to the immediate benefits
they experienced it produced. We suggest that the reason re-
sistance is low and perceived usability is high in our findings,
are that they are conditions dependent on the time factor, spe-
cifically to allow for both system and organization to mature.
Understanding the long-term impact EHRs have related to cli-
nicians’ perception and experience is an important contribution
to adjust expectations and sensitize implementers and manage-
ment in the planning processes - that in turn has the potential to
positively affect outcomes described in this study. However,
our results also suggest that that there are other factors associ-
ated with implementation success that might require an even
longer period of time than five to eight years: differences in
starting points (culture, technology, infrastructure, activity and
processes) prior to implementation will significantly affect the
outcomes. All organizations included in this study had paper-
based journals before adopting digital tools. Transitioning from
paper-based routines to an EHR will to a larger degree trigger
immediate benefits for clinical personnel compared to a transi-
tion from one EHR to another, specifically in terms of infor-
mation availability. The impact the existing degree of digitali-
zation within the healthcare organization before an EHR imple-
mentation has on the timeline is not fully understood and is
largely unrecognized in earlier studies.
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