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Summary
BACKGROUND: Health information exchange (HIE) systems are computer tools that healthcare providers use
to share patients’ medical information electronically. Our
study aimed to identify barriers and facilitators perceived
by general practitioners (GPs) when using an HIE system
in the Canton of Ticino, a region in southern Switzerland.
METHODS: We performed a qualitative study using semistructured interviews. Ten GPs participated in the study.
We analysed transcripts using thematic content analysis
and following an abductive approach (a mix of deductive
and inductive approaches).
RESULTS: Our findings indicate the following main facilitators of the HIE system: (a) the perception of having to
do with a secure system; (b) the possibility of delegating
its management to secretaries and healthcare assistants;
(c) technical support and training; (d) high quality of the information exchanged; (e) positive impact on clinical practice; and (f) regional context. However, major challenges
still persist, and GPs reported the following main barriers
to using an HIE system: (a) a frequent lack of all the patient documentation they needed; (b) no effective workflow
improvements; and (c) lack of some technical features.
CONCLUSIONS: The results of our study provide a qualitative perspective of opinions and experiences of GPs that
can inform improvements of the current HIE system and
future federal and cantonal HIE initiatives in Switzerland
and elsewhere.
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The exchange of health information enables continuity of
care [1]. In the last decades, the constant increase of medical knowledge and specialisation [2], the proliferation of
organisations providing healthcare [3] and the emergence
of electronic patient records [4] has generated a vast
amount of digital patient data scattered across different locations and providers. Health information technology has

the potential to assist healthcare providers in managing
health information [2]. In particular, health information exchange (HIE) systems are health information technology
tools used by healthcare providers to share quickly, securely and efficiently patients’ information [5].
Recent systematic reviews that have explored the topic
of HIE systems have identified barriers and facilitators to
their implementation and usage on the provider side [6–8].
According to these studies, HIE systems offer the potential to use resources more efficiently and improve the quality of care. However, Hersh et al. [6] recognise that the
heterogeneity of systems, purposes, contexts and outcomes
examined in the studies they reviewed made it difficult
to predict how implementation pans out in real-world settings.
The aim of our study was to identify which barriers and facilitators general practitioners (GPs) perceive when using
an HIE system in the Canton of Ticino. We decided to focus on GPs because their role of coordinating patient care
requires access to up-to-date and complete patient documentation from all the different organisations and specialists involved.

Materials and methods
Our qualitative research followed the Consolidated Criteria
for Reporting Qualitative (COREQ) Research Guidelines
[9].
Setting and participants
We conducted a qualitative study involving 10 GPs of
the Canton of Ticino, in southern Switzerland, using individual face-to-face semi-structured interviews. We used a
pragmatic approach to sample size. According to the experience of most qualitative researchers [10] and considering that GPs working in the Canton of Ticino are a relatively homogenous group, 10 interviews were taken to be
an adequate number to answer our research question. This
a priori decision was confirmed by the fieldwork, as da-
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ta saturation was achieved. We recruited participants by
randomly selecting potential interviewees from 354 GPs
based in the Canton of Ticino who were voluntarily registered in the EOCnet, an HIE portal developed and provided
to healthcare professionals by the Ente Ospedaliero Cantonale (EOC) (hospitals of southern Switzerland) (table 1).

Data collection
The lead author (NSC), a physician trained in qualitative
methods, conducted all the in-person interviews in Italian,
the official language spoken in the study region. Interviews
were transcribed verbatim and the quotes identified as the
most meaningful by the researchers were selected and
translated into English. We formulated the specific questions of the interview guide (see appendix) in line with the
overall research aim, and on the basis of a literature review
focused on the factors affecting the use of HIE systems
[11]. The topic guide was pilot-tested using the “expert assessment technique” [11] with three independent medical
informatics specialists not involved in the study.
Data analysis
We analysed the data using thematic content analysis, following the four-step process [12] defined by Green and
Thorogood [12]. The lead author (NSC) (1) familiarised
himself with the transcripts, (2) identified codes and
themes, (3) developed the list of codes to be applied to
the whole dataset and (4) organised codes and themes. At
the end of each step the authors met to discuss and review
the results before undertaking further analysis. In the last
meeting, the gathered extracts of data from the same codes
were rediscussed to reach a final consensus. The analysis
of transcripts was carried out in Italian using a Computer Assisted Qualitative Data Analysis software (ATLAS.ti
[13]).

As explained by Green and Thorogood, an insightful qualitative analysis should seek connections “within the data
and between them and the world outside” [12]. To achieve
this objective we applied an abductive approach [14] to
the thematic content analysis. This hybrid form of reasoning, sometimes also called complementary, combines deductive and inductive analysis and provides a more comprehensive understanding of data, allowing novel insights
to emerge from the context while comparing the data collected to pre-existing research [15,16]. We created an a priori coding scheme that adapted the barriers and facilitators
identified by Eden et al. [7] to the HIE system in use.
In the analysis, we proceeded as follows. Firstly, a deductive approach to our data set, informed by previous knowledge about the topic, allowed us to test findings that had
already been described in the literature regarding HIE system barriers and facilitators. We related and compared the
setting studied with a more general understanding of the
topic to reveal similarities and differences. Secondly, we
followed an inductive approach that provided “thick” context-related descriptions by GPs of anecdotes, peculiar issues and common experiences [12]. Finally, we integrated
findings of both approaches to reach conclusions comparable to other settings, allowing for the development of new
contextual insights.
Ethics
After evaluating the project, the local ethics committee
confirmed that it did not need approval because it did not
fall within the scope of the Human Research Act according to Article 2 [17]. Before conducting the interviews, the
lead researcher explained the project objectives and purpose to the participants and all signed an informed consent
form.

Results
Characteristics of participants and interviews

Table 1:
The main characteristics of the HIE portal EOCnet.
It enables the safe exchange of patient documentation, between
healthcare providers (e.g., GPs, medical specialists, private clinics,
and nursing homes).
It provides a bi-directional documentation exchange (from hospitals
to healthcare professionals and vice versa).
It is based on a voluntary subscription.
It is accessible via the internet from anywhere.
Users can log in through either the Health Info Net (HIN) or a onetime password sent by SMS.

None of the GPs we contacted refused to participate. Table
2 shows the characteristics of participants and interviews.
In total, we interviewed 10 GPs, three women and seven
men, from 15 May to 4 July 2019. Participants were between 37 and 51 years old (average age of participants: 44
years). Interviews ranged from 17 to 29 minutes (average
length: 22 minutes). Among the interviewees, the earliest
adopter of the HIE system was in September 2017 and the
latest adopter was in January 2019.

Patient documentation is stored for 20 days and then removed.
Table 2:
Baseline characteristics.
Interviewee

Gender

Age

Interview date

Interview duration (min.)

HIE system use from

1

M

37

15 May 2019

22

January 2019

2

M

46

22 May 2019

17

May 2018

3

M

47

28 May 2019

23

June 2018

4

M

51

31 May 2019

26

February 2018

5

M

42

31 May 2019

20

September 2017

6

F

39

4 June 2019

25

December 2017

7

F

44

6 June 2019

19

October 2017

8

M

49

13 June 2019

17

November 2018

9

F

46

26 June 2019

29

January 2018

10

M

37

4 July 2019

24

July 2018
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Barriers and facilitators of the HIE system
We identified nine overall themes. Three outline the perceived barriers and six the perceived facilitators for the
use of the HIE system. We grouped the themes into four
groups. The first three, “Completeness of information”,
“Organisation and workflow” and “Technology and user
needs”, come from the categorisation created by Eden et
al. [7] and are based on the framework that we followed to
collect and analyse the data in the deductive analysis. The
fourth group includes two facilitators emerging from the
inductive analysis (table 3).

Completeness of information
Theme 1: Lack of patient documentation (barrier)
Missing or limited patient documentation in the HIE system was one of the barriers reported by all interviewees.
GPs complained about the lack of a single HIE system
where they can find all patient documentation, regardless
of where it was created.
As described by one participant, the resulting “double
management”, in part paper-based and in part electronic
documentation, made it complex to collect all the data
needed by GPs for their consultations.

Theme 2: Good feeling about privacy and security (facilitator)
As reported by Eden et al. [7], concerns about privacy
and security undermine data sharing, contributing to incomplete information. In our study, all 10 interviewed GPs
considered the HIE system they use to be a secure platform
to send and receive patient documentation.
One reason GPs expressed a positive feeling about privacy
and security is that most of them logged into the system
through the Health Info Net (HIN) [18], an encryption system provided by a medical service company specialised in
the secure exchange of information compliant with data
protection rules.
Two interviewees pointed out that a disadvantage of procedures to ensure security is that they are time-consuming.
However, as they recognised the importance of patient privacy, they agreed to spend time for the sake of security.
Finally, two GPs reported negative experiences with their
patients’ privacy. In both cases, they received documentation about a patient that had been forwarded to the wrong
GP. However, they did not consider these incidents as potential barriers to the use of the HIE system as they also
happened when using mail or fax.

Table 3:
Themes and related quotations.
Barriers
Completeness Lack of patient documentation
of information “If there were a system where I could access all patient documentation created by
hospital X or laboratory Y, it would be easier”. (GP_3)
“To date, this double management, computer-based and paper, is still a little
heavy”. (GP_7)

Facilitators
Good feeling about privacy and security
“I feel it [EOCnet] is a secure system… obviously, in computer science, we
know that nothing can be totally secure… but I think that data protection is
adequate for the risks on this platform”. (GP_4)
“[…] especially because you have to log-in through a HIN account which,
they explained, is the safest and is used by all physicians”. (GP_2)
“I don’t know how many times it happened, but with the fax, we also happened to receive a fax that was not intended for us… and well… we sent it
back to the sender”. (GP_09)

Organisation
and workflow

Lack of impact on workflow

Possibility of being used by secretaries and healthcare assistants

“So, if I have to make a comparison with the document that arrives by fax or mail, “Secretaries use it, they download the documents and save them in the
it is more or less the same… they [secretaries] print it and show me the digital doc- EHR”. (GP_9)
ument if there is something in particular […]”. (GP_8)
“[…] I open the system, I open the document, I have to save it, saving takes place
in two stages… then I have to open the patient file and import the document into
the EHR”. (GP_7)

“Only my secretaries use the system, I deal with clinical activity, and they
do the rest of the work... that’s it”. (GP_2)
Technical support and training
“we had a meeting, we were a dozen GPs and we had training with a computer technician”. (GP_7)
“I remember there was a user guide, I read it, and then I saw that the system was quite user-friendly, so I didn’t need to learn too much because it is
quite simple”. (GP_1)

Technology
and user
needs

Lack of technical features

Type and quality of exchanged information

“The documentation remains available for a short period of time […] you’ll lose
medical history, this way! […] This is a great flaw of this system”. (GP_6)

“[…] the letter I receive through the system is very detailed, with all the diagnoses and with everything that has to be done. So that’s enough for
me”. (GP_2)

“Therefore, perhaps we need something that allows us to transfer data from it [the
HIE system] to the EHR rather than the pdf format, which is not easily transferable
data”. (GP_5)
“[…] downloading images takes a long time”. (GP_8)
Additional
themes

Positive impact on clinical practice
“We had to wait longer before […] now, the whole process, as it is much
faster, is inevitably also beneficial for the patient”. (GP_2)
“[…] to prevent the TSH 1 test from being repeated a hundred times, when
the patient has just done it at the hospital a week earlier”. (GP_7)
The “Canton effect”
“I discovered the HIE system at the hospital”. (GP_4)

1

The Thyroid Stimulating Hormone (TSH) test is a blood test that measures TSH. TSH levels that are too high or too low indicate that the thyroid gland does not work correctly.
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Organisation and workflow
Theme 3: Lack of an effective impact on workflow (barrier)
Seven interviewees reported that, since the adoption of the
HIE system, the workflow in their practice has not improved, and although some procedures have changed (e.g.,
from scanning paper documents to downloading digital
documents), the complexity and the time required by the
processes has remained almost unchanged.
In addition, two participants noticed a worsening of the
workflow in their practices. The former reported that there
was an increase in the time needed to archive the digital
documents exchanged through the HIE system in the Electronic Health Record (EHR).
In particular, only one GP saw an improvement in the
workflow in terms of time savings after the adoption of the
HIE system.
Theme 4: Possibility of being used by secretaries and
healthcare assistants (facilitator)
Seven GPs stated that they delegated the management of
the HIE system to their secretaries or medical assistants,
whereas the other three used the system themselves.
All participants knew how the system worked and could
use it independently. However, they preferred to delegate
administrative tasks to their secretaries or assistants, to focus exclusively on clinical activity.
Remarkably, among the GPs who personally used the system, two were willing to delegate its management if required, whereas one only did not want assistants to administer the system as s/he was scared of wasting information
or time.
Theme 5: Technical support and training (facilitator)
All participants considered the presence of adequate technical support and training as a facilitator for the use of the
HIE system.
However, it should also be noted that five participants, who
considered the system to be user-friendly and simple to
use, did not want personal training and preferred to read
the user guide.
As far as technical support is concerned, although all participants reported that they knew who to contact to solve
technical problems, only two GPs experienced minimal issues.
Technology and user needs
Theme 6: Lack of technical features (barrier)
Participants reported that the lack of certain functions is
a barrier to using the HIE system. Two GPs considered
the storage period of patient documentation too short (in
the HIE system used by the interviewees, the patient documents are kept for 20 days and then removed).
Also, the participants considered the lack of integration between the HIE system and the EHR to be problematic and
time-consuming. GPs reported that they downloaded documents from the HIE system and then uploaded them manually (e.g., through the drag-and-drop or cut-and-paste features) into the EHRs. Participants described these steps as
complicated and time-consuming.
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Participants also perceived the time that radiological images (especially magnetic resonance imaging and computed tomography) required to be viewed as a barrier. The reason was that radiological images needed to be downloaded
to GPs’ personal computers and this procedure was timeconsuming.
Theme 7: Type and quality of the information exchanged
(facilitator)
GPs felt that the type of documents exchanged through the
HIE system provided all the information they needed to
treat the patient. Furthermore, they reported that the quality of the reports was extremely high. Substantially, the interviews showed that the GPs found the necessary and sufficient information for their consultations in the documents
exchanged through the HIE system.
Additional themes
Theme 8: Positive impact on clinical practice (facilitator)
After the implementation of the HIE system, all participants reported that obtaining patient documents was much
faster than before, when they received letters by mail.
As most GPs stated, after the adoption of the HIE system,
the significant reduction in the time needed to receive patient documents allowed improvement of clinical activities and patient satisfaction.
With regard to the timeliness in receiving patient documents, two interviewees also mentioned a potential impact
of the HIE system on cost-savings and patient risk reduction.
Theme 9: The “Canton effect” (facilitator)
This theme is named after the Swiss regions called “cantons”. Participants found that working in a small region
was one of the main facilitators for both the adoption and
use of the HIE system. The fact that GPs in the Canton of
Ticino knew each other and the institution (EOC) that developed and encouraged the adoption of the HIE system
they used, was seen as an advantage in terms of trust and
dissemination of information. Some GPs found out about
the existence of the HIE system by word of mouth.

Discussion
This qualitative study aimed to identify barriers and facilitators perceived by GPs when using an HIE system in a region of southern Switzerland. Nine themes became apparent in the interviews, each describing a barrier or facilitator
identified by the GPs.
Among the barriers identified by our participants was the
lack of all the patient documentation they needed, missing
improvements in workflow, and a lack of technical features
(such as the integration between the HIE system and the
EHR). These findings are consistent with some of the barriers described in the study by Eden et al. [7], who pointed
out that incomplete patient data and poor workflow hindered the use of HIE systems.
Our research found that all participants perceived the platform to be secure, which was one of the main facilitators
to the use of the HIE system. Other studies indicate the
existence of concerns over privacy and security. In their
systematic review, Fontaine et al. [19] reported that privacy issues were perceived to be barriers to the use of
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HIE systems in primary care practices. Similarly, in a survey, Wright et al. [20] found that 71% of participating
physicians expressed concerns about privacy and security
of HIE systems. Possible explanations for the differences
between these findings and our study might be the high
standards of data protection and the absence of major violations of patient health data privacy in Switzerland, in
contrast to the United States, where these studies were conducted [20]. This highlights the importance of privacy and
security aspects and the need to align HIE projects with data protection legislation [21].
The lack of technical features and improvements to workflow identified by the participants in our study, and the perceived need to improve interoperability between HIE systems and GPs’ EHRs, corroborates findings by Rudin et
al. [22], who recommend that physicians, informaticians
and trainers work together to develop and integrate the HIE
system into clinical workflows [22]. The other two facilitators indicated by GPs in our study were the possibility
of delegating the management of the HIE system (e.g., to
healthcare assistants and secretaries), and technical support
and training. These elements contributed to reducing the
burden of the HIE system on GPs’ activities, not only at the
beginning of its implementation in their practice (training),
but also subsequently (management by delegates and technical support). These findings are consistent with the study
by Eden et al. [7], which found that the use of delegates is
a way to save physicians’ time; they also mention the importance of ongoing training and the presence of sufficient
technical support.
Two other facilitators reported by our participants were the
high quality of the content of the documents exchanged
and the positive impact of the HIE system on clinical practice. Unlike Eden et al. [7], who pointed out that, among
the barriers they identified, exchanged documents did not
meet the needs of users (e.g., information was not sufficiently filtered, reports were too long), our study found that
GPs were satisfied with quality in terms of completeness
and clarity of information received. In addition to quality,
another critical element that promoted the use of the HIE
system in our study was the speed at which information
was sent and received. This factor was considered to be a
potential driver of improvements in clinical outcomes, risk
reduction and patient satisfaction. Moreover, our participants also described other significant examples, such as the
possibility of avoiding the duplication of tests or following up earlier after hospital discharge. These findings are
consistent with previous studies. Hincapie et al. [23] and
Messer et al. [24] found that HIE systems improved patient care by helping physicians make better decisions and
developing a patient-physician relationship. Furthermore,
in a systematic review on HIE systems, Hersh et al. [6]
found evidence of a positive effect not only on the quality
of care but also in terms of saving resources (e.g., reduction in laboratory and imaging tests). Although our study
focused on exploring the barriers and facilitators of HIE
systems according to GPs, future studies should also investigate whether the positive impact of HIE systems on clinical aspects outweigh potential barriers and adoption costs
[25, 26].
A further element that emerged as an important facilitator
in our research, both for the adoption and use of the HIE
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system, was what we called the “Canton effect”. This
means that all GPs considered the small regional context
where they were working as a key factor, not only for finding out about the existence of the HIE system, but also for
exchanging experiences and informal feedback on its characteristics and impact on their daily activities. A similar facilitator was reported by Yaraghi et al. [27] in the USA.
Their study highlighted the importance of informal feedback (e.g., word of mouth) among physicians to increase
adoption of the HIE system in other practices [27].
Our study has several limitations worth noting. Apart from
the small sample size, qualitative interviews only provide
information on what people said and how they described
their experiences, but cannot capture what they actually did
[28]. However, since the interview questions did not cover
sensitive topics, it is safe to assume that GPs were sincere
and transparent in their answers. Since the management of
the HIE system was often shared or, in some cases, totally
delegated to healthcare assistants and secretaries, another
limitation of this study is that some GPs were not always
aware of all the functions of the HIE. A fourth limitation
is that the average age of the participants (44 years) was
about 10 years lower than the average age of Swiss GPs
[29], suggesting that younger GPs might be more likely to
adopt and accept new technologies. Finally, this study focused only on GPs, ignoring other healthcare professionals, such as pharmacists, physiotherapists and home care
nurses who are also involved in the health information exchange process.
Our study also has several strengths. It provides information on first-hand perceptions of barriers and facilitators
of the HIE system in use in the Canton of Ticino, which
may be of relevance to HIE systems used in other parts
of Switzerland and elsewhere. The study is also timely.
Switzerland has recently started a national HIE project,
which will be progressively implemented in 2021 [30].
The findings of our study can inform these ongoing developments.
This study is the first that addresses barriers and facilitators
for HIE systems in the Canton of Ticino, Switzerland.
Based on our findings, there are several elements allowing
GPs to use the HIE system, including confidence in the security of the system protection of data privacy. This positive factor is crucial at a time when sharing information
for clinical practice focuses on improving healthcare quality and costs, especially during the COVID-19 pandemic.
The results also indicate that a few major barriers still persist. On closer examination, it seems that the availability
of complete patient documentation is one of the main challenges that will need to be resolved.
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Appendix: Topic Guide
First of all, thank you so much for participating in this project.
Before starting, are there any questions you would like to
ask?
As you know, this conversation will be recorded. Do you
agree?
So, let’s start the interview. For a start, I would like to ask
you a couple of general questions. Then, I will go on discussing more specific aspects.
1. How did you hear about the existence of the EOCnet?
(from colleagues, the EOC, at a local symposium,
meeting, etc. where the EOCnet was presented, etc.)
2. Could you tell me why you decided to adopt the EOCnet?
3. Could you tell me a little about your experience with
HIE systems in general?
Ok, and now let’s go on with more specific questions. I will
tackle three broad themes in the following order: “Completeness of Information”, “Organisation and Workflow”
and “Technology and User Needs”.

Organisation and workflow
1. Do you use the HIE system yourself or do your secretaries/assistants use it? (e.g. single login)
2. Did you and your staff receive appropriate training?
3. After adopting the HIE system, what do you think of
the technical support? Have you ever needed it? If so,
what was your experience?
4. Has your daily workflow changed in any way since
you adopted the HIE system? I mean, positively and/or
negatively (e.g. time, processes, etc.).
5. Has your clinical work changed in any way since you
adopted the HIE system? I mean, positively and/or
negatively (e.g. patient outcome, less/more mistakes
etc.).
Technology and user needs
1. Considering the technical features, what do you like
and dislike about the HIE system? (e.g. usability, etc.)
2. In your opinion, what features of the current system
should be improved in the next few years? And with
what priority?

Completeness of information
1. How do you feel about the HIE system privacy and security?

I would like to conclude this interview with a funny question: let’s say you find the Aladdin Lamp, what are your
three wishes about an ideal HIE system? For example,
“I would like the HIE system to be capable of or be
more…etc.”

2. What would your main concerns (if any) about privacy
and security be?

The interview is over. Thanks for your cooperation. Is
there anything else you would you like to add?

3. Have you had any bad experiences with these aspects?
4. Do you find all the information you need about your
patients? (e.g. patients outside the HIE system catchment area)
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