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Objective: Patient portals have the potential to support patient empowerment, self-care, and management, but
their adoption and use have reported to be limited. Patients’ more active role creates tension, as health professionals need to change their traditional expert role and share control with patients. Professionals may also
have other expectations and concerns that inﬂuence the acceptance of patient portals supporting patient empowerment. This study explores the health professionals’ expectations inﬂuencing their support for a new patient
portal for self-management prior to implementation.
Design: The study empirically evaluates the impact of several variables on health professionals’ support for a new
patient portal for self-management. The study variables include 1) expected inﬂuences on professionals’ work, 2)
expected inﬂuences on patients, 3) usability, 4) professional autonomy, 5) informing, 6) implementation practices, and 7) user participation.
Methods: Data was collected through an online survey of 2943 health professionals working in 14 health organizations in Finland. The participating organizations run a joint Self-Care and Digital Value Services (ODA)
project, developing a national patient portal for self-management. Three main services of the patient portal are
well-being coaching, diagnostic tool, and a health care plan.
Results and conclusions: The results show that health professionals’ positive expectations about the new patient
portal, adequate informing of professionals ahead of time, and the organization’s good implementation practices
had a positive impact on their support for the patient portal. Perceived threat to professional autonomy had a
negative impact on professionals’ support for the portal. Age, gender, and user participation did not inﬂuence
support. Professionals’ concerns were related especially to patients’ willingness and capability to use the patient
portal. The ﬁndings can guide health care providers to facilitate professionals’ support and remove obstacles to
introduce patient portals already in the pre-implementation phase.

1. Introduction
Patient empowerment is one of the key goals of eHealth [1]. Patients are increasingly encouraged to take responsibility for their own
health and be active players in self-care, self-management, and decision
making [2–4]. Widespread patient web portals are often considered to
have the potential to support patients with self-managing their health.
Patient portals provide various self-management services such as access
to personal health information, health metrics recording, educational
materials, appointment scheduling, patient-provider communication
tools, and self-management diaries [5–9].
While patient empowerment and activation is expected to have a
positive impact on patient health and satisfaction [10–12], many
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studies have reported limited adoption and use of patient portals supporting patient empowerment [8,13]. There are several diﬀerent patient groups; reaching and engaging them to use new technical solutions for self-care and self-management is not self-evident or easy [14].
Health professionals are in a key role in supporting and engaging patients: Their attitudes and behaviors inﬂuence a patient’s capacity to
use services [9], and their endorsement, in particular, increases patients’ trust towards a technical solution [15]. However, health professionals are not always willing to recommend new patient portals or
support patients. For example, patient empowerment and self-management are changing the traditional expert role of professionals and
creating a tension associated with sharing control with patients
[16,17]. Like other attitudes, this tension can inﬂuence acceptance of
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place [28]. Thus, informing professionals and communicating the
beneﬁts of the new patient portal is an important ﬁrst step in implementation; therefore, we hypothesized the following:

professionals and eﬃcient use of patient portals [18].
Health professionals may also have previous negative experiences
with health information systems [19], which creates negative expectations and concerns towards new information-technology-assisted
approaches to patient empowerment. User expectations are also known
to inﬂuence later experiences and acceptance [20,21]. Health professionals may have many concerns, especially related to the changing
provider-patient relationship. Earlier studies recommend that these
concerns are proactively addressed as a mean to manage resistance
[22]. For example, Kirkendal et al. [23] highlight the importance of
adapting training and implementation to support users who have concerns.
The goal of this survey study was to identify the health care personnel’s expectations about a national patient portal for self-management developed by a Self-Care and Digital Value Services (ODA) project. We performed the survey study in collaboration with the ODA
management team, which wanted to collect information about health
professionals’ expectations in the pre-implementation phase of the
project. The aim was to use the information for supporting the implementation of the ODA services in the participating 14 health care
organizations. This study also tests the hypothesis that health professionals’ expectations inﬂuence their support for the patient portal for
self-management in a pre-implementation phase. Findings provide a
better understanding of the professionals’ views of patient portals and
patient empowerment in their work as a ﬁrst step in encouraging them
in adopting the new services.

H5. Informing professionals about the new patient portal and its
beneﬁts is positively associated with professionals’ support for a
patient portal.
In addition to the quality of the innovation, the organizational
processes by which innovations are introduced to professionals are
important for implementation success [29]. Organizations change
slowly, so we can expect that professionals already have good or bad
experiences in implementation practices that may inﬂuence their views
on how well they are supported when a new patient portal is implemented.
H6. The expected good implementation practices are positively
associated with professionals’ support for a patient portal.
The on-going involvement of professionals as users at design stages
has been found to support their acceptance of a new system [29]. User
participation and involvement are important for ensuring good requirements, usability, and user satisfaction [30,31] as well as for
building users' feelings of ownership toward the system [32]. Thus, we
hypothesized the following:
H7. User participation in the planning of the patient portal is positively
associated with professionals’ support for the patient portal.

2. Research model
3. Methods
The attitudes of health care professionals are important as they reﬂect the acceptance and eﬃcient use of the services [18]. Several studies have identiﬁed factors inﬂuencing the acceptance of information
and communication technologies by health care professionals. We
propose that professionals’ expectations of these factors inﬂuence their
attitudes prior to actual implementation. In their systematic literature
review, Gagnon et al. [24] reported that the perceived beneﬁts of the
technology was the most common facilitating factor, followed by ease
of use. In the case of the patient portal for self-management, the main
expected beneﬁts are targeted to patients, and patient beneﬁts may be
in conﬂict with the beneﬁts of the health care professionals. Thus, we
separated these two types of beneﬁts and hypothesized the following:

A survey study was designed to capture the health care personnel’s
expectations about a national patient portal for self-management developed by a Self-Care and Digital Value Services (ODA) project. This
survey study focused on health professionals such as nurses, social
workers, doctors, physiotherapists, and psychologists, as their work will
be inﬂuenced by the new patient portal.

3.1. Study setting
At the time of the study, in spring 2017, the role of information and
communication technology (ICT) was widening in Finnish public health
care. The objective of the national eHealth and eSocial Strategy 2020 is
to support the active role of citizens in promoting their own well-being
by improving information management and implementing self-management and online services [33]. The aim of the strategy is to support
the prevention of health problems, self-assessment of the need for services, and independent coping.
To build online services for citizens, the government funded the
ODA project. ODA is run as a joint project of 14 of the largest cities and
hospital districts in Finland – e.g. Helsinki, Espoo, Tampere, Turku,
Oulu – with 1,766,334 inhabitants in 2014 (32.3% of the Finnish population). The ultimate aim is to provide a national patient portal for
self-management and self-care in 2018. In addition to the technical
development, a strong emphasis has been put on changing the operational processes using a participatory approach. The three main services
are patient self-assessment and well-being coaching, diagnostic tool,
and a health care plan.
The ODA project has trained lean approach to groups of health
professionals representing each city and hospital restrict in 2016 and
2017. These groups have planned the operational processes to be supported by the technical solutions in individual services. At the time of
the study, none of the organizations had yet started to pilot the services.
The ﬁrst pilots started in June 2017, and the whole patient portal entity
is planned to start in the autumn of 2018.

H1. The expected positive inﬂuences on the work of professionals are
positively associated with their support for a patient portal.
H2. The expected positive inﬂuences on patients are positively
associated with professionals’ support for a patient portal.
H3. The expected usability of the patient portal is positively associated
with professionals’ support for a patient portal.
Hart and colleagues, and Walter and Lopez [25,26] have also found
that technical innovations change professionals’ role and can threaten
professional autonomy. Being a professional is commonly associated
with power, prestige, and autonomy that, for example, an Electronic
Medical Records (EMR) systems, the Clinical Decision Support (CDS)
systems [25], and patients’ internet use [26] have been found to
threaten. Thus, our hypothesis is as follows:
H4. The perceived threat to professional autonomy is negatively
associated with professionals’ support for a patient portal.
The ﬁrst step towards professionals’ support for a new patient portal
is that they are aware of it. For example, in Flynn and colleagues’ [27]
qualitative case study, many professionals had not heard about the new
service to be implemented, and clinical and practice manager staﬀ felt
that they were only partially informed about its objectives. Several
studies have shown that if professionals do not know about the new
innovation and its beneﬁts, adoption and implementation will not take
83
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3.2. Questionnaire

Table 1
Respondents’ demographics.

The questionnaire included three open questions and seven multiple-choice questions with a total of 43 statements using a ﬁve-point
Likert scale (see Appendix A). Previously validated I-SEE survey items
were applied for measuring professionals’ support for a patient portal
[23,34,35]. In addition, other validated survey items were applied for
measuring subjective usability [21,36] and the expected inﬂuence of
the new patient portal for the professional autonomy [25]. An essential
part of the professional support for a patient portal is that professionals
also inform their patients about the portal. Thus, in addition to the used
ﬁve items of the professionals’ support scale [23], one statement “I am
willing to inform patients about the ODA portal” was added.
The survey items were translated into Finnish and reworded to suit
the context of the current study. In addition, the professionals were
asked whether they agree with the planned beneﬁts of the new patient
portal for work practices and patients. They were also asked how they
expected the future implementation of a new patient portal to happen
by rating whether they agreed that six good implementation practices
will be used in their organizations. The six good implementation
practices were identiﬁed from the literature [22,27,29,37–40]. Thus,
the content validity of these survey items was established through a
literature review [41].
Questions on the questionnaire were validated by the group of three
researchers in the ﬁeld and the ODA management team. In addition, as
recommended [42–44], we tested the reliability of the questionnaire
with ﬁve professionals who ﬁlled in the questionnaire and talked aloud
at the same time about how they understood the questions. Based on
the iterative pilot testing, the questionnaire was revised by clarifying
wording and slightly modifying some items.

Characteristic

N

Percent

Gender

Male
Female

313
2461

11.3
88.7

Age

19–29
30–39
40–49
50–59
60-

308
640
702
901
240

11.0
23.0
25.1
32.3
8.6

Profession

Hospital nurse
Assistant/other nurse
Health nurse
Social worker
Doctor/dentist
Physio and other therapists
Administrator
Dental nurse
Midwife
Psychologist
Maintenance and cleaning
X-ray nurse
Other
Total

757
527
340
310
211
151
104
86
31
30
24
21
250
2852

26.6
18.5
11.9
10.9
7.4
5.3
3.7
3.0
1.1
1.1
0.9
0.8
8.8
100

4. Results
First, we present the results about the respondents’ demographics
and expectations inﬂuencing professionals’ support for a patient portal
for self-management. Next, the professionals’ responses to expectation
statements are reported in two sections: 1) health professionals’ expectations about the eﬀects of a patient portal on work and patients,
and 2) their expectations related to the implementation.

3.3. Data gathering
The data was gathered from February to April 2017 by using a webbased questionnaire tool. The ODA project manager of each of the 14
organizations sent the link to the questionnaire via e-mail to their
health professionals. Two project managers reported that they did not
have the email addresses of all professionals, so they sent the survey
invitation to the supervisors and asked them to resend it to their subordinates.
The invitation letter included a description of the target group,
health professionals, the goals of the ODA project, and the future ODA
portal and its beneﬁts. The starting page of the questionnaire also included a screenshot of one ODA page for illustrating the professionals’
view to the patient portal. To encourage participation, ten pairs of
movie tickets were raﬄed oﬀ among the respondents. The study protocol was reviewed and approved by the Ethical Review Board of the
Aalto University.

4.1. Respondents
A total of 2943 health professionals agreed to participate and ﬁlled
in the questionnaire. Based on the estimations of the local project
managers, the respondents represented around 6.1% of the health
professionals working in the 14 organizations participating in the ODA
project. We were not able to calculate the exact response rate as we did
not know how many of the professionals received the survey invitation
from the ODA project managers. In the ﬁnal analysis, 2852 responses
were included, and 91 responses from professionals who responded to
test version of the survey were excluded as an “I don’t know” option
was added to the scales based on the given feedback. Table 1 shows the
demographics of the respondents. The respondents well represented the
Finnish health professionals in terms of age, gender, and profession
[47]. For example, the mean age in our sample was 44.8 years (43.0 in
eligible population in Finland) and the proportion of females was
88.7% (88.0% in Finland) respectively.

3.4. Analysis
Statistical analysis was performed for the quantitative data.
Descriptive statistics and reliability analyses were performed and mean
sum scores were computed for all study variables (see Table 2). Cronbach’s alpha scores were all well above 0.70, indicating acceptable
internal consistency [45]. A multi-collinearity analysis of the study
variables was performed. The variance inﬂation factors (VIF) associated
with the signiﬁcantly correlated variables were all below 2.85, showing
that multi-collinearity is not a concern in this study [46]. Linear regression analyses were conducted to examine the study hypotheses. The
analyses were conducted in one step including professionals’ support
for the patient portal as a dependent variable and age, gender, expected
inﬂuences on professionals’ work, expected inﬂuences on patients, usability, threat to professional autonomy, informing, implementation
practices, and user participation as independent variables.

Table 2
Mean and S.D. of the key study variables.
Variables

Cronbach’s Alpha

Mean

S.D.

Professionals’ support
Expected inﬂuences on professionals’ work
Expected inﬂuences on patients
Usability
Threat to professional autonomy
Informing
Implementation practices

.91
.95
.92
.86
.88
.85
.88

3.7
3.5
3.5
3.4
2.6
1.8
3.2

.89
.94
.85
.79
.91
1.1
.93

The scales of the variables were ranging from 1 (fully disagree) to 5 (fully
agree) and included also option 6 (I don’t know) that was removed from the
analysis.
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demanding. Participating in the development was seen important, and
it was hoped that the voice of the personnel, diﬀerent specialities, and
patient groups would be heard. The respondents also requested for
more informing, training, and guidance.

Table 3
Regression results – impact of independent variables on professionals’ support.
Variables

ß

Std. Error

Sig.

Age
Gender
Expected inﬂuences on professionals’ work
Expected inﬂuences on patients
Usability
Threat to professional autonomy
Informing
Implementation practices
User participation
R2 = .56

−.04
−.02
.26
.23
.20
−.11
.16
.06
.03

.00
.05
.03
.03
.03
.02
.02
.02
.06

.053
.269
< .001
< .001
< .001
< .001
< .001
.024
.152

5. Discussion
The results indicate that several factors inﬂuence health professionals’ support for a patient portal for self-management prior to implementation. Consistent with earlier studies focused on professionals’
attitudes in the context of implementation [24,48,49], expected utility
and usability of the patient portal were the most important factors that
seemed to impact support by professionals. In the context of a patient
portal for self-management, the expected positive inﬂuences on the
work of professionals and the patients were seen as beneﬁts. In addition, adequate informing and expected good implementation practices
of the organization had a positive association with professionals’ support. On the other hand, perceived threat to professional autonomy had
a negative association with professionals’ support.
Our ﬁndings provide new insights to the pre-implementation phase
that is considered critical as the successes and risks cumulate over time
[39,50]. Generally, good communication and active involvement is
recommended from early phases to ensure a widespread ‘buy in’ from
health professionals [24,49,50]. We suggest that implementers inform
health professionals especially about the beneﬁts of a patient portal
both for patients and professionals’ work to strengthen professionals’
support. Moreover, it would be important to promote the dialogue
between the implementers and health professionals, so that professionals’ views are also heard in the planning and implementation. While
in this pre-implementation phase study, user participation was not
statistically signiﬁcantly associated with the support of health professionals, in open replies professionals considered participation important. In the early pre-implementation phase, the planning of the
patient portal was not ﬁnished; the positive eﬀects of user participation
such as better usability of the portal may concretize along with the
implementation.
The results demonstrate that the used survey study approach is good
for identifying implementation obstacles already in the pre-implementation phase. Although most professionals were willing to support the new patient portal, they also had many concerns and there was
evidence of resistance. Health professionals work is known to be hectic,
and changing work culture and learning were suspected to be too time
demanding. Even if the patient portal supported professionals’ work,
the early adoption phase can be burdening as professionals need to
learn the new work practices and the use of the portal. More wide
utilization of the good implementation practices such as making additional time available to users by proactively reducing workloads [29]
could support health professionals in this transformation phase.
The health professionals had also concerns related to the patients’
readiness and the changing relationship between professionals and
patients. It was believed that patients are not capable and willing to use
the new patient portal, although citizens’ readiness to use e-services is
considered very high in Finland [51]. This creates a risk that health
professionals do not encourage patients to use the service although
their endorsement is known to contribute to patients’ ability to use a
patient portal [9]. Therefore, it is important to inform professionals
about the beneﬁts to patients. Also, 13% of the respondents evaluated
that the patient portal will reduce their professional autonomy. This
may refer to general concerns about a more active role taken by patients when they receive health information from the patient portal. For
example, in the Hart’s et al. [26] interview study, health practitioners
felt that the Internet information encourage patients to challenge their
medical authority. As the expected threat to professional autonomy was
related to lower support for the patient portal, it is an important topic to
deal with in informing and training of health professionals. Also,
bringing out the positive outcomes of patient empowerment may

4.2. Factors inﬂuencing professionals’ support for a new patient portal
Table 2 presents the mean and standard devation of the study
variables. User participation was categorical variable, showing whether
a respondent had participated in planning of the services of the patient
portal. Of the respondents, 129 (4.5%) had participated; 2723 of the
respondents (95.5%) had not participated in the planning. Table 3
presents the results of the linear regression analyses, testing the associations of independent variables on the professional support for the
patient portal. Hypotheses H1-H6 were supported. The results show
that professionals’ positive expectations about a future patient portal,
its usability and inﬂuences on professionals’ work and patients, are
positively associated with their support for the patient portal. Moreover, the organization’s good informing and implementation practices
had a positive association with professionals’ support for the patient
portal. On the other hand, perceived threat to professional autonomy
had a negative association with their support for the patient portal.
Hypothesis H7 was not supported – user participation in planning of the
patient portal did not have a statistically signiﬁcant impact on the
support of professionals. Age and gender did not have an association
with professionals’ support either.
4.3. Expectations about the inﬂuences on work and patients
Majority of the respondents agreed that the patient portal will have
at least one of the suggested positive inﬂuences on their work (64%).
Most of the respondents (74%) expected beneﬁts for patients and
agreed to the statement that the patient portal will support individual
care or service. However, only about one-third of the respondents believed that over half of the patients are willing (37%) and capable of
using the new patient portal (33%). Also, 16% of the respondents were
not willing to tell about the patient portal to patients and 13% rated
that the patient portal will reduce their professional autonomy. In openquestion responses related to the challenges of the patient portal, the
use of the patient portal was suspected to take too much working time,
especially at the expense of care. Some users commented that they are
not willing to spend more time on computers rather than taking care of
patients.
4.4. Expectations related to the implementation
Only 13% of the respondents agreed that they have received enough
information about the patient portal, and 12% had heard about the
aims of the patient portal in their unit. A minority of the respondents
believed that good practices will be used in their organization, although
most of them believed that there will be a person who is responsible for
the implementation, and there is also a lead professional or champion
who will encourage others to use the patient portal. In open-question
responses, health professionals were concerned that the adoption of the
new patient portal and changing the work culture will be burdening,
and that learning to use the patient portal is laborious or time
85
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relieve the experienced threat.
In the pre-implementation phase, health professionals did not yet
have experience with the quality of the patient portal. Still, the subjective usability evaluations inﬂuenced health professionals’ support for
the portal. Thus, it is possible that they formed their expectations based
on their previous experiences as in a previous study of O’Connell et al.
[52]. Finnish physicians have had relatively bad experiences in the
usability of their EHR system [19], which may have inﬂuenced their
usability expectations related to the patient portal. Health professionals
did not yet know about the implementation practices either, but they
had an idea how implementations are generally organized in their organization.
The ﬁndings can guide health care providers to facilitate professionals’ support and to remove obstacles to introduce self-management.
The results imply that even in the early pre-implementation phase,
adequate informing of professionals about the future patient portal is
essential. The expected beneﬁts regarding a more active role by patients
and improved work practices should be communicated in a realistic
manner, and evidence regarding them should be collected and shared
early on in the process. Information helps professionals to prepare and
adjust to the new situation. In the case of a patient portal, professionals’
attitudes towards patients’ willingness and capability of using a patient
portal was identiﬁed as essential. Thus, informing and training of the
positive inﬂuences on patients is also relevant. Professionals themselves
requested for more informing, training, and guidance. Training, and
providing evidence on the beneﬁts of patient activation, could also be a
key to helping professionals not to feel their autonomy threatened and
understand the importance of patient empowerment. Especially in
contexts similar to the patient portal, early informing and training is
beneﬁcial, as reaching thousands of professionals in several organizations takes time. Low expectations about usability may be diﬃcult to
change if they are based on earlier bad experiences. Training, super
users’ support and adequate technical support could create conﬁdence
and alleviate concerns.
In this study, we focused on the pre-implementation phase and a
speciﬁc application, patient portal for self-management. Future studies
should clarify the role of pre-implementation phase and health professionals’ expectations on the later success of the patient portal, service, or system. Several studies have shown that professionals’ perceptions and the level of resistance can vary during an implementation
[23,34,53]. Thus, better understanding of best practices for timing and
alleviating initial resistance is needed. Future qualitative studies are
also needed to better understand how health professionals form their
perceptions of the future patient portal and its implementation. In addition, it would be interesting for future research to explore how patient
portals change the provider-patient relationship and how the potential
feelings of threat to professional autonomy could be alleviated, so that
health professionals can fully support patient empowerment.

All authors made contributions to revisions and approval of the
manuscript. Sari Kujala, Iiris Hörhammer and Johanna Kaipio contributed to study design and literature review. Sari Kujala had the main
responsibility for questionnaire development, data collection, and
drafting the manuscript. Tarja Heponiemi and Sari Kujala contributed
to the statistical analysis.
Conﬂicts of interests
All authors declare that they have no conﬂict of interest.
Acknowledgements
The authors are grateful to Hanna Nordlund and all the ODA project
managers for their collaboration and help in conducting this study. This
work was supported by the Strategic Research Council at the Academy
of Finland, decision number 303606.
Appendix A. Supplementary data
Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.ijmedinf.2018.06.005.
References
[1] G. Eysenbach, What is e-health? J. Med. Internet Res. 3 (2001) e20, http://dx.doi.
org/10.2196/jmir.3.2.e20.
[2] J. Calvillo, I. Román, L.M. Roa, How technology is empowering patients? A literature review, Health Expect. 18 (2015) 643–652, http://dx.doi.org/10.1111/hex.
12089.
[3] L.P. Fumagalli, G. Radaelli, E. Lettieri, P. Bertele’, C. Masella, Patient empowerment
and its neighbours: clarifying the boundaries and their mutual relationships, Health
Policy. 119 (2015) 384–394, http://dx.doi.org/10.1016/j.healthpol.2014.10.017.
[4] I. Lamprinos, H. Demski, S. Mantwill, Y. Kabak, C. Hildebrand, M. Ploessnig,
Modular ICT-based patient empowerment framework for self-management of diabetes: design perspectives and validation results, Int. J. Med. Inf. 91 (2016) 31–43,
http://dx.doi.org/10.1016/j.ijmedinf.2016.04.006.
[5] P. Nambisan, Factors that impact patient web Portal readiness (PWPR) among the
underserved, Int. J. Med. Inf. 102 (2017) 62–70, http://dx.doi.org/10.1016/j.
ijmedinf.2017.03.004.
[6] T. Otte-Trojel, A. de Bont, M. Aspria, S. Adams, T.G. Rundall, J. van de Klundert,
M. de Mul, Developing patient portals in a fragmented healthcare system, Int. J.
Med. Inf. 84 (2015) 835–846, http://dx.doi.org/10.1016/j.ijmedinf.2015.07.001.
[7] D.S. Wakeﬁeld, D. Mehr, L. Keplinger, S. Canﬁeld, R. Gopidi, B.J. Wakeﬁeld,
R.J. Koopman, J.L. Belden, R. Kruse, K.M. Kochendorfer, Issues and questions to
consider in implementing secure electronic patient–provider web portal communications systems, Int. J. Med. Inf. 79 (2010) 469–477, http://dx.doi.org/10.1016/
j.ijmedinf.2010.04.005.
[8] S. Urowitz, D. Wiljer, K. Dupak, Z. Kuehner, K. Leonard, E. Lovrics, P. Picton,
E. Seto, J. Cafazzo, Improving diabetes management with a patient portal: qualitative study of a diabetes self-management portal, J. Med. Internet Res. 14 (2012)
e158, http://dx.doi.org/10.2196/jmir.2265.
[9] T. Irizarry, A. DeVito Dabbs, C.R. Curran, Patient portals and patient engagement: a
State of the science review, J. Med. Internet Res. 17 (2015) e148, http://dx.doi.org/
10.2196/jmir.4255.
[10] M. McAllister, G. Dunn, K. Payne, L. Davies, C. Todd, Patient empowerment: the
need to consider it as a measurable patient-reported outcome for chronic conditions, BMC Health Serv. Res. 12 (2012) 157.
[11] W. Kuijpers, W.G. Groen, N.K. Aaronson, W.H. van Harten, A systematic review of
web-based interventions for patient empowerment and physical activity in chronic
diseases: relevance for cancer survivors, J. Med. Internet Res. 15 (2013) e37, http://
dx.doi.org/10.2196/jmir.2281.
[12] J. Greene, J.H. Hibbard, Why does patient activation matter? An examination of the
relationships between patient activation and health-related outcomes, J. Gen.
Intern. Med. 27 (2012) 520–526, http://dx.doi.org/10.1007/s11606-011-1931-2.
[13] U. Sarkar, A.J. Karter, J.Y. Liu, N.E. Adler, R. Nguyen, A. López, D. Schillinger, The
literacy divide: health literacy and the use of an internet-based patient portal in an
integrated health system—results from the diabetes study of Northern California
(DISTANCE), J. Health Commun. 15 (2010) 183–196, http://dx.doi.org/10.1080/
10810730.2010.499988.
[14] E. Kontos, K.D. Blake, W.-Y.S. Chou, A. Prestin, Predictors of eHealth usage: insights
on the digital divide from the health information national trends survey 2012, J.
Med. Internet Res. 16 (2014), http://dx.doi.org/10.2196/jmir.3117.
[15] S. O’Connor, P. Hanlon, C.A. O’Donnell, S. Garcia, J. Glanville, F.S. Mair,
Understanding factors aﬀecting patient and public engagement and recruitment to

6. Conclusions
Most of the surveyed health professionals had positive expectations
about the patient portal for self-management in the pre-implementation
phase. Health professionals’ positive expectations about the patient
portal’s inﬂuences on professionals’ work and patients and its good
usability were positively associated with their support for the patient
portal. Moreover, the results suggest that health organizations should
invest in informing health professionals about the beneﬁts of a patient
portal already in the pre-implementation phase, as good informing increased health professionals’ support for the portal. Utilizing good implementation practices could also support building professionals’ support. Health professionals had also many concerns related to the patient
portal such as the changing provider-patient relationship and perceived
threat to professional autonomy that should be considered in implementation, informing, and training.
86

International Journal of Medical Informatics 117 (2018) 82–87

S. Kujala et al.

[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]

[32]

[33] Information to support well-being and service renewal, eHealth and eSocial
Strategy 2020, STM, 2015 (accessed July 7, 2017), http://www.julkari.ﬁ/handle/
10024/125955.
[34] M.M. Ward, S. Vartak, T. Schwichtenberg, D.S. Wakeﬁeld, Nurses’ perceptions of
how clinical information system implementation aﬀects workﬂow and patient care,
CIN Comput. Inf. Nurs. 29 (2011) 502–511, http://dx.doi.org/10.1097/NCN.
0b013e31822b8798.
[35] D.S. Wakeﬁeld, J.R. Halbesleben, M.M. Ward, Q. Qiu, J. Brokel, D. Crandall,
Development of a measure of clinical information systems expectations and experiences, Med. Care 45 (2007) 884–890.
[36] K. Finstad, The usability metric for user experience, Interact. Comput. 22 (2010)
323–327.
[37] J.R.B. Halbesleben, D.S. Wakeﬁeld, M.M. Ward, J. Brokel, D. Crandall, The relationship between super users’ attitudes and employee experiences with clinical
information systems, Med. Care Res. Rev. 66 (2008) 82–96, http://dx.doi.org/10.
1177/1077558708325984.
[38] L.W. Peute, J. Aarts, P.J.M. Bakker, M.W.M. Jaspers, Anatomy of a failure: a sociotechnical evaluation of a laboratory physician order entry system implementation, Int. J. Med. Inf. 79 (2010) e58–e70, http://dx.doi.org/10.1016/j.ijmedinf.
2009.06.008.
[39] C. Sicotte, G. Paré, Success in health information exchange projects: solving the
implementation puzzle, Soc. Sci. Med. 70 (2010) 1159–1165, http://dx.doi.org/10.
1016/j.socscimed.2009.11.041.
[40] C.S. Kruse, K. Kothman, K. Anerobi, L. Abanaka, Adoption factors of the electronic
health record: a systematic review, JMIR Med. Inf. 4 (2016), http://dx.doi.org/10.
2196/medinform.5525.
[41] D. Straub, M.-C. Boudreau, D. Gefen, Validation guidelines for IS positivist research,
Commun. Assoc. Inf. Syst. 13 (2004) 63.
[42] B. Kitchenham, S.L. Pﬂeeger, Principles of survey research part 4: questionnaire
evaluation, ACM SIGSOFT Softw. Eng. Notes. 27 (2002) 20–23.
[43] A. Bowden, J.A. Fox-Rushby, L. Nyandieka, J. Wanjau, Methods for pre-testing and
piloting survey questions: illustrations from the KENQOL survey of health-related
quality of life, Health Policy Plan. 17 (2002) 322–330.
[44] P.M. Boynton, Hands-on guide to questionnaire research: administering, analysing,
and reporting your questionnaire, BMJ. 328 (2004) 1372.
[45] C. Fornell, D.F. Larcker, Evaluating structural equation models with unobservable
variables and measurement error, J. Mark. Res. 18 (1981) 39–50.
[46] R.M. O’brien, A caution regarding rules of thumb for variance inﬂation factors,
Qual. Quant. 41 (2007) 673–690, http://dx.doi.org/10.1007/s11135-006-9018-6.
[47] A. Virtanen, Terveys- Ja Sosiaalipalveluiden Henkilöstö 2014 [Health Care and
Social Welfare Personnel 2014], National Institute for Health and Welfare, 2018,
http://www.julkari.ﬁ/handle/10024/135915.
[48] R.J. Holden, B.-T. Karsh, The technology acceptance model: its past and its future in
health care, J. Biomed. Inf. 43 (2010) 159–172, http://dx.doi.org/10.1016/j.jbi.
2009.07.002.
[49] J. Sligo, R. Gauld, V. Roberts, L. Villa, A literature review for large-scale health
information system project planning, implementation and evaluation, Int. J. Med.
Inf. 97 (2017) 86–97, http://dx.doi.org/10.1016/j.ijmedinf.2016.09.007.
[50] K. Keshavjee, J. Bosomworth, J. Copen, J. Lai, B. Kucukyazici, R. Lilani,
A.M. Holbrook, Best practices in EMR implementation: a systematic review. 11th
Int. Symp. Health Inf. Manag. Res. - ISHIMR, (2006).
[51] I. Koiranen, P. Räsänen, C. Södergård, Mitä digitalisaatio on tarkoittanut kansalaisen näkökulmasta? Tal. Ja Yhteisk. 3 (2016) 24–29.
[52] R.T. O’Connell, C. Cho, N. Shah, K. Brown, R.N. Shiﬀman, Take note(s): diﬀerential
EHR satisfaction with Two implementations under one roof, J. Am. Med. Inf. Assoc.
11 (2004) 43–49, http://dx.doi.org/10.1197/jamia.M1409.
[53] L. Lapointe, S. Rivard, Getting physicians to accept new information technology:
insights from case studies, Can. Med. Assoc. J. 174 (2006) 1573–1578, http://dx.
doi.org/10.1503/cmaj.050281.

digital health interventions: a systematic review of qualitative studies, BMC Med.
Inf. Decis. Mak. 16 (2016), http://dx.doi.org/10.1186/s12911-016-0359-3.
S. Mudge, N. Kayes, K. McPherson, Who is in control? Clinicians’ view on their role
in self-management approaches: a qualitative metasynthesis, BMJ Open. 5 (2015)
e007413, , http://dx.doi.org/10.1136/bmjopen-2014-007413.
R.M. Anderson, M.M. Funnell, Patient empowerment: myths and misconceptions,
Patient Educ. Couns. 79 (2010) 277–282, http://dx.doi.org/10.1016/j.pec.2009.
07.025.
R. Ward, C. Stevens, P. Brentnall, J. Briddon, The attitudes of health care staﬀ to
information technology: a comprehensive review of the research literature, health
inf, Libr. J. 25 (2008) 81–97, http://dx.doi.org/10.1111/j.1471-1842.2008.
00777.x.
J. Kaipio, T. Lääveri, H. Hyppönen, S. Vainiomäki, J. Reponen, A. Kushniruk,
E. Borycki, J. Vänskä, Usability problems do not heal by themselves: national survey
on physicians’ experiences with EHRs in Finland, Int. J. Med. Inf. 97 (2017)
266–281, http://dx.doi.org/10.1016/j.ijmedinf.2016.10.010.
S.A. Brown, V. Venkatesh, S. Goyal, Expectation conﬁrmation in information systems research: a test of six competing models, MIS Q. 38 (2014) 729–756.
S. Kujala, R. Mugge, T. Miron-Shatz, The role of expectations in service evaluation:
a longitudinal study of a proximity mobile payment service, Int. J. Hum.-Comput.
Stud. 98 (2017) 51–61, http://dx.doi.org/10.1016/j.ijhcs.2016.09.011.
D.A. Ludwick, J. Doucette, Adopting electronic medical records in primary care:
lessons learned from health information systems implementation experience in
seven countries, Int. J. Med. Inf. 78 (2009) 22–31, http://dx.doi.org/10.1016/j.
ijmedinf.2008.06.005.
E.S. Kirkendall, L.M. Goldenhar, J.L. Simon, D.S. Wheeler, S. Andrew Spooner,
Transitioning from a computerized provider order entry and paper documentation
system to an electronic health record: expectations and experiences of hospital staﬀ,
Int. J. Med. Inf. 82 (2013) 1037–1045, http://dx.doi.org/10.1016/j.ijmedinf.2013.
08.005.
M.-P. Gagnon, M. Desmartis, M. Labrecque, J. Car, C. Pagliari, P. Pluye, P. Frémont,
J. Gagnon, N. Tremblay, F. Légaré, Systematic review of factors inﬂuencing the
adoption of information and communication technologies by healthcare professionals, J. Med. Syst. 36 (2012) 241–277, http://dx.doi.org/10.1007/s10916-0109473-4.
Z. Walter, M.S. Lopez, Physician acceptance of information technologies: role of
perceived threat to professional autonomy, Decis. Support Syst. 46 (2008) 206–215,
http://dx.doi.org/10.1016/j.dss.2008.06.004.
A. Hart, F. Henwood, S. Wyatt, The role of the internet in patient-practitioner relationships: ﬁndings from a qualitative research study, J. Med. Internet Res. 6
(2004) e36, http://dx.doi.org/10.2196/jmir.6.3.e36.
P. Esmaeilzadeh, M. Sambasivan, Health information Exchange (HIE): a literature
review, assimilation pattern and a proposed classiﬁcation for a new policy approach, J. Biomed. Inf. 64 (2016) 74–86, http://dx.doi.org/10.1016/j.jbi.2016.09.
011.
D. Flynn, P. Gregory, H. Makki, M. Gabbay, Expectations and experiences of
eHealth in primary care: a qualitative practice-based investigation, Int. J. Med. Inf.
78 (2009) 588–604, http://dx.doi.org/10.1016/j.ijmedinf.2009.03.008.
K. Cresswell, A. Sheikh, Organizational issues in the implementation and adoption
of health information technology innovations: an interpretative review, Int. J. Med.
Inf. 82 (2013) e73–e86, http://dx.doi.org/10.1016/j.ijmedinf.2012.10.007.
S. Kujala, User involvement: a review of the beneﬁts and challenges, Behav. Inf.
Technol. 22 (2003) 1–16, http://dx.doi.org/10.1080/01449290301782.
U. Abelein, B. Paech, Understanding the inﬂuence of user participation and involvement on system success – a systematic mapping study, Empir. Softw. Eng.
(2013), http://dx.doi.org/10.1007/s10664-013-9278-4.
G. Pare, C. Sicotte, H. Jacques, The eﬀects of creating psychological ownership on
physicians’ acceptance of clinical information systems, J. Am. Med. Inform. Assoc.
13 (2006) 197–205 [PMC free article] [PubMed].

87

