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Abstract

Background: Increased digitization of health care might challenge some of the trust functions that are established in a traditional
health care system. We have, with the concept of VerifyMed, developed a decentralized service for work history and competence
verification, as a means to increase trust in the virtual interaction between a patient and a caregiver, mitigate administrative
burden, and provide patient-reported outcomes seamlessly for health professionals.

Objective: This research aimed to validate the use case of a decentralized credentials service for health care professionals in
Norway. We also aimed to evaluate the proof-of-concept of VerifyMed, a blockchain-based credential service for health care
professionals.

Methods: A qualitative approach was applied with data collection through 9 semistructured interviews and 2 focus groups (one
with 4 participants and the other with 5 participants). The System Usability Scale (SUS) was used as a part of the interviews.
Data were analyzed through the principles of systematic text condensation. The recruitment of participants ended when it was
concluded that the data had reached saturation.

Results: The following 5 themes were identified from the interviews and focus groups: (1) the need for aggregated storage of
work- and study-related verification, (2) trust in a virtual health care environment, (3) the potential use of patient feedback, (4)
trust in blockchain technology, and (5) improvements of the VerifyMed concept. The SUS questionnaire gave a score of 69.7.

Conclusions: This study has validated the need for a decentralized system where health care professionals can control their
credentials and, potentially, their reputation. Future work should update the VerifyMed system according to this input. We
concluded that a decentralized system for the storage of work-related verifiable credentials could increase trust in a virtualized
health care system.

(JMIR Form Res 2021;5(10):e33113) doi: 10.2196/33113
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Introduction

Background
The COVID-19 pandemic has accelerated the digital
transformation of the health care sector. Social distancing and
other measures to reduce transmission of SARS-CoV-2 have

forced health systems to deliver health services using innovative
methods [1]. Virtual health care consultations, which often are
referred to as telemedicine, are an example of this transformation
that has had a rapid increase during the pandemic. Telemedicine
visits increased by 683% in New York City during the spring
of 2020 [2], and general practitioners in Norway reported that
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81% of them used video consultation during the pandemic (most
of them did not use it at all before the pandemic) [3]. Since the
advantages of telemedicine include cost-effectiveness, increased
access, and availability [4], we can assume that this increase
will be permanent. In previous work, it was suggested that
telemedicine might challenge some of the established structures
for trust in a patient–health care professional relationship [5].
The ability to verify the competence of health care professionals
will be of increasing importance in telemedicine in order to
enhance trust [6,7].

The administrative burden placed on health care professionals
has perhaps always been present [8]. However, the
administrative burden related to work mobility seems to have
increased recently [9], and this trend is also reflected in
increased mobility among health care professionals [10]. As a
result, the administrative burden of verifying credentials and
experiences among this working group is increasing.

For the last decades, there has been a focus on putting patients
in the center of evaluating clinical care, combined with
biomarkers of health improvements [11]. As a mean for this,
patient-reported outcome measures (PROMs) have been
introduced to measure patient-reported outcomes (PROs). PROs
are referred to as the patient’s health, quality of life, or
functional status associated with health care or treatment [12].
PROMs are the tools to measure PROs, which could, for
example, be a measure of the quality of life. To complement
PROMs, patient-reported experience measures (PREMs) have
been introduced as a tool to measure patients’ experiences with
health care or health services, often with a satisfactory score
[12]. PROs may have increasing importance as a means of

learning and improving health care professionals, as well as a
way for health care professionals to verify their work history
[13].

We have identified a need for a new decentralized service for
work history and competence verification as a means to increase
trust in the virtual interaction between a patient and a caregiver,
mitigate administrative burden, and provide PROs seamlessly
for health professionals. This concept is described in the next
subsection.

VerifyMed
The proposed concept of VerifyMed provides a solution for
enhancing trust between a caregiver and a patient within a
virtualized health care environment. The cornerstone of this
architecture is an approach for capturing the trust relationships
within the health care system by utilizing a blockchain. This
trust mechanism can be used by patients to confirm the
credentials and potentially enhance their trust in a caregiver
during their interaction. Furthermore, the architecture includes
a mechanism for evaluating these interactions publicly on the
blockchain, using PROMs and PREMs. These evaluations serve
as a portfolio of the caregiver’s experience and could potentially
be used as a mechanism for continued learning among health
care professionals. The concept of VerifyMed is presented
further in other reports [5,14,15]. To achieve the objectives of
this research, a mock-up of the user interface of the platform
was designed using user-centric design theory [16]. The
mock-up can be accessed online [17]. Figure 1 and Figure 2
illustrate examples of the user interface that was explored in
this research.
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Figure 1. The data sharing page of the VerifyMed user interface.

Figure 2. The dashboard page of the VerifyMed user interface.
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Significance
It is important to gain user input early in technology
development to further improve an application according to the
needs of the users [18]. After identifying a problem in the health
sector and designing a solution for that problem with a
proof-of-concept, a feasibility study further validates the concept
of VerifyMed and provides valuable user input for further
development.

Aim and Objective
The objective of this work was 2-fold. First, the work aimed to
validate a use case of a decentralized medical professional
credentials service by mapping out the need for such a service
in Norway. Second, we aimed to evaluate the proof-of-concept
of VerifyMed, a blockchain-based credential service for health
care professionals. We limited the scope of the work to medical
students, as they might experience challenges with recording
and managing their credentials and experience as they start and
progress through their careers.

Research Questions
The research questions were as follows:

1. What are the potential scenarios of usage from the user
group?

2. How will a decentralized system, such as VerifyMed, be
accepted by future health care professionals?

3. Does the VerifyMed system meet the requirements of health
care professionals who would be using the system?

4. What are the desired features of the users?
5. What are the opinions on a patient-feedback system?

Methods

Overview
To answer the research questions, a qualitative approach was
applied. Data were collected through 9 semistructured interviews
by using the System Usability Scale (SUS) [19] as a starting
point for the interviews. In addition, 2 focus groups (one with
4 participants, and the other with 5 participants) were also
conducted. The recruitment of participants ended when it was
concluded that the data had reached saturation [20].

Data Collection
Medical students in Norway in study years 4 to 6 were recruited
through student organizations. Two focus groups were
performed prior to the individual interviews. The focus groups
functioned as workshops where blockchain technology [21] and
the concept of VerifyMed were presented by the moderator
(AH) before any discussion. The moderator asked the
participants to describe the current procedures they had
experienced with skill verification, certificates, and trust in a
virtual health care scenario. Finally, an open discussion on how
the presented technology could be used to improve the current
workflows was initiated. The focus groups were limited to 45
min. In addition to the moderator, a research assistant was
present to take notes.

The duration of the individual interviews was limited to 30 min.
The participants were invited to the mock-up of the VerifyMed

user interface by an online link. They accessed the mock-up
through their web browsers on their laptops. After a short
introduction, each participant was invited to perform several
simple tasks in the prototype and was asked to explain his or
her thoughts during this exploration phase, with minimal
assistance from the moderator. The participant was then asked
questions from the SUS questionnaire. The SUS is considered
to be an easy, quick, and reliable test of usability that is
technology agnostic [19]. Based on the answers, follow-up
questions followed in a semistructured form. The focus groups
and the individual interviews were conducted in an online
format, using Zoom (Zoom Video Communications).

Data Management
The focus group sessions and the user-testing interviews were
audio and video recorded. The recordings were analyzed after
the sessions by the main researcher (AH). The 3 other
researchers in the project (AF, KK, and DG) also reviewed the
recordings when there were doubts by the first researcher. The
recordings were stored locally on the first researcher’s computer
during the project. The recordings were transcribed and erased
after transcription, and the notes from the focus group sessions
were compared with the transcripts and then erased.

Data Analysis
Transcription of the collected data was performed according to
the 6 steps of transcription proposed by Azevedo et al [22].
Since the data collection was conducted in Norwegian, an
English translation of the used quotations was performed by
the main researcher (AH). Data were analyzed according to the
principles of systematic text condensation [23]. This procedure
consists of the following 4 steps: (1) getting a total impression
by reading all the text materials and identifying preliminary
themes; (2) identifying meaningful units from both the technical
aspects of the VerifyMed service and its use by medical
students; (3) abstracting condensates from each group and
subgroup; and (4) creating synthesized descriptions of the user’s
experiences and opinions about the use of a decentralized work
history portfolio. The software NVivo (version 1.4.1; QSR
International) was used for the analysis.

Ethical Considerations
All participants were asked to give written consent based on
oral and written information about the study. Only those who
gave their consent to participate in the study, according to the
information in the consent form, were included (n=9). The study
did not collect or otherwise handle patient- or health-related
data. Therefore, ethical clearance from the Regional Ethical
Committee (REK) was not obtained. The study was registered
by NSD - Norwegian Center for Research Data and the Data
Protection Officer at the Faculty of Medicine and Health Science
(Norwegian University of Science and Technology) to be
General Data Protection Regulation compliant.

Results

Participant Characteristics
A total of 9 participants were recruited in the study, and all 9
completed both participation in the focus group and the
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individual interview. The characteristics of the respondents are presented in Table 1.

Table 1. Characteristics of the informants.

Value (n=9), n (%)Characteristic

Gender

4 (44)Male

5 (56)Female

Age (years)

3 (33)23-24

2 (22)25-26

3 (33)27-28

1 (11)>28

Study year (out of 6)

1 (11)4

5 (56)5

3 (33)6

University

8 (89)Norwegian University of Science and Technology

1 (11)University of Oslo

Previous knowledge of blockchain

6 (67)No

3 (33)Yes

Themes
The results from the SUS were mainly used as a starting point
for the individual interviews. The quantitative results from the
SUS were calculated using the standard formula for SUS [24].
The score was 69.7, with fairly equal responses from the
respondents. A score above 70 is considered acceptable,

according to validation studies [24]. In the data analysis, 5
themes were identified within the focus groups and individual
interviews, and an overview is presented in Table 2. The results
from both methods of data collection were intertwined. Several
of the themes were discussed in both the focus groups and
individual interviews, and they are therefore presented here
jointly.

Table 2. Results overview.

Supporting quotesProportiona of dataTheme

...large parts of the system is trust based. I don’t know how to verify certificates,
but as you say, paper-based certificates are an easy way to falsify knowledge and
experience.

24.2%The need for an aggregated storage of work-
and study- related verifications

To showcase what you have done related to courses and such could contribute,
it becomes the equivalent to have diplomas on the wall. It is not necessarily certain
that the patient understands what it is, but it can improve the total impression.

26.0%Trust in a virtual health care environment

The ones who write feedback are the patients how are either very pleased or they
who are very displeased. ...the selection gets skewed.

14.5%The potential use of patient feedback

I think I understand the value with that things could be verified and that falsifica-
tion might be mitigated with time-stamping and such, that I see as positive...

7.3%Trust in blockchain technology

I envision that in the future, when things get more digital and patients have a
specific problem and want to get in contact with a doctor who has done research
in that area or has any specific courses within the area...

6.5%Improvements of the VerifyMed concept

aThe percentages do not add to 100 since other themes, not relevant to the research questions, also were discussed.
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The Need for an Aggregated Storage of Work- and
Study-Related Verifications
The first theme evolves around the need for a platform where
medical students can collect and store verifications of their
experiences. As the participants describe, as of now, there is no
common digital system in use where they can store grades,
certificates, references, and verifications of practical
assignments. One participant expressed this as follows:

...it would be nice if it could be done digitally.
Previously in the studies, we rotated to different
departments of the hospital and were supposed to get
one signature from each department. We were
supposed to keep this piece of paper with over 20
signatures throughout the semester and try to not lose
it. It would be an advantage if this could be done
digitally.

If this physical paper is lost by the students, they need to collect
all the signatures again. This was expressed as a rather common
problem and a lot of work. On this occasion, it seems like the
supervisors were not always aware of what they approved by
giving their signatures.

...if you needed to go back for the signature, it could
happen that they were a bit uncertain but most of the
time they signed anyway, or always.

The risk of falsified documents with an analog trust-based
system was further acknowledged in the discussion. As one
respondent expressed:

...large parts of the system is trust-based. I don't know
how to verify certificates, but as you say, paper-based
certificates are an easy way to falsify knowledge and
experience.

Trust in a Virtual Health Care Environment
The second identified theme evolves around trust in the
interaction between the medical doctor (student) and the patient.
Since the respondents were in different stages of their education,
they had experienced different exposures to patients. Their
perceptions of trust in their encounters with patients also varied.
Some respondents did experience a lack of trust towards them
among patients.They expressed that this probably was a
consequence of they being students and thus being considered
less experienced and knowledgeable. However, most of the
respondents experienced that trust could be established, and it
was not considered a major disadvantage that they were students.
Furthermore, trust in a virtual health care environment, mainly
video consultations, was discussed. The respondents agreed that
this way of providing health services will be an important part
of their professional careers. They had so far been exposed to
this medium in various degrees, mainly due to COVID-19,
where restrictions enforced virtual meetings instead of physical
meetings. Their perceptions of quality in virtual health services,
compared to physical services, varied. Some experienced no
difficulties in gaining the trust and confidence of patients.
However, most seemed to agree that the lack of physical
attributes and the lack of physical examinations may harm the
trust-building mechanisms.

You get something for free in a hospital setting, you
walk-in in a white coat, that looks professional. I
believe most doctors perform virtual consultation
from a setting that looks professional, otherwise, it
can look suspicious.

The individual interviews further explored the need for digital
verifications, and the general opinions among the respondents
were that this could have a purpose in a virtual environment.

To showcase what you have done related to courses
and such could contribute, it becomes the equivalent
to have diplomas on the wall. It is not necessarily
certain that the patient understands what it is, but it
can improve the total impression.

However, participants were also hesitant about how this
information would be interpreted by the patients, and if they
would comprehend the meaning of such certificates and other
proofs of competence.

...I’m a bit uncertain regarding this. What value would
it bring if they could see this, it might be difficult for
them to interpret. It’s difficult to say what they would
use this information for.

The Potential Use of Patient Feedback
The third theme identified was the expectations and fears around
a patient-feedback system, such as PROs. In this discussion,
the Norwegian website Legelisten [25], a site where anyone can
rate their general practitioner, was referred to several times. The
respondents’general opinions around this service were negative,
and the patient-feedback system was associated with the
negative impressions of this service. For example, the risk of a
biased selection of users of this service was expressed as
follows:

The ones who write feedback are the patients who
are either very pleased or they who are very
displeased. ...the selection gets skewed.

The participants also expressed a general fear of being publicly
rated, similar to the rating system of Legelisten [25]:

...agree that it could be an individual asset but nothing
that should be published publicly, how good you are
in comparison with others because that will create
competition rather than provide you with learning.

This fear also extended to how data could be reported in a
feedback system. Several respondents expressed the need for
this kind of feature to be objective and systematic. Allowing
patients to provide feedback without any systematic framework
was expressed as being associated with a major risk of
information overload and useless information from the patients.

...maybe you should not be able to write free text with
no limit and maybe you should limit how the feedback
is given, otherwise it will be a lot of irrelevant and
unserious feedback, so it has to be a limitation for
the patients’ possibility to provide feedback.

A feedback system as a means for health care professionals to
learn was however expressed as something positive among the
participants. At present, they have little or no opportunity to
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know the outcome of a given patient treatment, since they often
rotate and may miss a revisit or the results when the patient gets
referred to another department.

You often wonder how it went and what happened to
the patient.

It would be great to get a small correction and
feedback on what you have done and how it went, and
what conclusions were made further. That would be
gold worth to know...

Trust in Blockchain Technology
The fourth theme, trust in blockchain technology, was briefly
discussed. As Table 1 indicates, a few of the respondents had
knowledge about blockchain technology prior to participating
in this research. Even though blockchain was introduced in a
presentation by the moderator (AH) before the focus group
discussions, several of the respondents reported that they did
not understand the technology. However, none of them showed
any negativity toward the technology and whether to trust the
VerifyMed service.

I think I understand the value with that things could
be verified and that falsification might be mitigated
with time-stamping and such, that I see as positive.
But I don’t know enough about the technology to say
if it gives any large advantages compared to other
services. I think I understand it, but I’m not a
technical person.

As expressed by several respondents, the trust in the service
was dependent on third-party validation and trust in the
developers behind the service. One respondent commented as
follows:

Yes, if the source is trustworthy and it helps if it is
promoted by persons you trust. ...but if it is an
unknown actor which I could not relate to I would be
much more skeptical to provide any personal
information.

Improvements of the VerifyMed Concept
The last main theme that was discussed were general
improvements and opinions regarding the VerifyMed user design
and features experienced by all respondents. None of the
respondents had any problems completing the 9-item task list
given, and they all did so in a short amount of time (3-7 min).
The general expression was that the solution could be useful
and that they acknowledge the need for this kind of service.
One respondent commented as follows:

I envision that in the future, when things get more
digital and patients have a specific problem and want
to get in contact with a doctor who has done research
in that area or has any specific courses within the
area, then it could be very useful for both the doctor
to be able to show knowledge and interests in that
particular area, then you might get more patients you
can include in your research or that you find
interesting.

The informants expressed that the design and user flow were
something that they were familiar and comfortable with. They

had a few suggestions on improvements and additions of
features, such as (1) make it clearer what data are being shared,
for how long, and with whom, (2) make it possible to have direct
communication with patients through a message system, and
(3) make it possible to showcase scientific publications or
research projects as a part of the “portfolio.”

Discussion

Principal Findings
This research aimed to validate a use case of a decentralized
medical professional credentials service by mapping out the
need for such a service in Norway and to evaluate the
proof-of-concept of VerifyMed, a blockchain-based credentials
service for health care professionals.

The informants expressed that the main area of use is a platform
where they could store all the data they would need for a job
application. This is perhaps an expected result since the
respondents are already (or will soon be) in a job-seeking
process. The general opinion was that they had no or little
control over data, such as verifications of internships or practical
assignments, at present. They were all positive about the idea
of a system that could automate this and provide them with
more control. Presently, it seems to be somewhat up to chance
if they receive these paper-based verifications and how useful
they are owing to a lack of systematization. This highlights the
need for new services with features similar to those of
VerifyMed.

Fear was generally expressed for a patient-feedback system
among the participants, in case the data are used to evaluate
them externally. This fear might be explained by the fact that
young physicians (students) are already exposed to a lot of stress
and have a fear of making mistakes [26]. The addition of another
evaluation service could increase this stress. However, they
were generally positive about receiving feedback for their own
learning. They were also open to extend this and share the
feedback with colleagues and take part in each other’s feedback,
for the objective of learning. Previous research has indicated
that it might be difficult for health care professionals to learn
from patient feedback [27]. The sample in this study (students)
might explain this difference, as students are probably more
inclined to learn and improve compared to more senior health
care professionals. They did however see little or no use in
sharing patient feedback with other patients, as they did not see
the need for this. This is in line with previous research [28].
The existence of physician-rating websites, such as Legelisten
[25], indicates that patients are interested in the feedback of
other patients to evaluate physicians. This difference in
perception between physicians and patients might again be
explained by physicians’ fears of being evaluated and potentially
not having control over their reputation as health care
professionals. Previous research has indicated that a physician’s
reputation on physician-rating websites is critical to attract
patients [29], and there seems to be a lack of tools where
physicians can take control over their online reputation [30].
This previous knowledge and our results clearly indicate the
need for a service where physicians can control their online
reputation. Considering this, future updates on the VerifyMed
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concept should include options to share or not to share patient
feedback publicly. This control feature might enhance the
acceptability of the service among health care professionals and
enable reputation control in a virtualized health care
environment.

The quantitative results from the SUS should be interpreted
with the understanding that the small sample size prevents any
strong conclusions from this quantitative result. However, it
could serve as an indicator that the usability of the user design
is acceptable [24] (the study showed a SUS score of 70). There
were no indications that design changes need to be implemented
in the platform based on the user testing.

The limited clinical experience of the informants may have
influenced the results, and it is possible that another sample,
with more experienced health care professionals, will have other
opinions. However, the results from the current informant
sample fulfill the objectives of this research. The individual

interviews might have been influenced by the discussions in
the focus groups and the presentation made by the main
researcher (AH), which were both conducted before the
individual interviews. The perception of the technology might
have been influenced as a result.

Conclusion
This study validated the need for the concept of VerifyMed,
and feedback from the users provided inputs that will further
enhance the quality and fit-for-purpose aspect of the concept.
Future work should update the system according to these inputs,
enhance the data control of the user to provide reputation
control, and move to the next step of system development.
Furthermore, we concluded that a decentralized system for the
storage of work-related verifiable credentials could increase
trust in the health system, especially if there are less trusted
institutions as a result of an increase in the number of health
care providers in a digitally transformed health care system.

Acknowledgments
The authors acknowledge the contributions of Cathrin Brønbo Larsen, who assisted with validating the interview and focus group
formats and took notes during the focus group sessions. Martha Skogen assisted with the validation of the mock-up design, and
Torunn Hatlen Nøst assisted with the validation of the focus group format.

Conflicts of Interest
None declared.

References

1. Webster P. Virtual health care in the era of COVID-19. The Lancet 2020 Apr;395(10231):1180-1181. [doi:
10.1016/s0140-6736(20)30818-7]

2. Mann DM, Chen J, Chunara R, Testa PA, Nov O. COVID-19 transforms health care through telemedicine: Evidence from
the field. J Am Med Inform Assoc 2020 Jul 01;27(7):1132-1135 [FREE Full text] [doi: 10.1093/jamia/ocaa072] [Medline:
32324855]

3. Johnsen TM, Norberg BL, Kristiansen E, Zanaboni P, Austad B, Krogh FH, et al. Suitability of Video Consultations During
the COVID-19 Pandemic Lockdown: Cross-sectional Survey Among Norwegian General Practitioners. J Med Internet Res
2021 Feb 08;23(2):e26433 [FREE Full text] [doi: 10.2196/26433] [Medline: 33465037]

4. Kichloo A, Albosta M, Dettloff K, Wani F, El-Amir Z, Singh J, et al. Telemedicine, the current COVID-19 pandemic and
the future: a narrative review and perspectives moving forward in the USA. Fam Med Community Health 2020 Aug
18;8(3):e000530 [FREE Full text] [doi: 10.1136/fmch-2020-000530] [Medline: 32816942]

5. Hasselgren A, Hanssen Rensaa J, Kralevska K, Gligoroski D, Faxvaag A. Blockchain for Increased Trust in Virtual Health
Care: Proof-of-Concept Study. J Med Internet Res 2021 Jul 30;23(7):e28496 [FREE Full text] [doi: 10.2196/28496]
[Medline: 34328437]

6. Pearson SD, Raeke LH. Patients' trust in physicians: many theories, few measures, and little data. J Gen Intern Med 2000
Jul;15(7):509-513 [FREE Full text] [doi: 10.1046/j.1525-1497.2000.11002.x] [Medline: 10940139]

7. O'Neill O. Intelligent Trust in a Digital World. New Perspectives Quarterly 2007 Nov 06;34(4):27-31. [doi:
10.1111/npqu.12105]

8. Woolhandler S, Himmelstein DU. Administrative Work Consumes One-Sixth of U.S. Physicians' Working Hours and
Lowers their Career Satisfaction. Int J Health Serv 2014 Oct 01;44(4):635-642. [doi: 10.2190/hs.44.4.a]

9. Rao SK, Kimball AB, Lehrhoff SR, Hidrue MK, Colton DG, Ferris TG, et al. The Impact of Administrative Burden on
Academic Physicians. Academic Medicine 2017;92(2):237-243. [doi: 10.1097/acm.0000000000001461]

10. Costigliola V. Mobility of medical doctors in cross-border healthcare. EPMA J 2011 Dec 12;2(4):333-339 [FREE Full text]
[doi: 10.1007/s13167-011-0133-7] [Medline: 23199171]

11. Willke RJ, Burke LB, Erickson P. Measuring treatment impact: a review of patient-reported outcomes and other efficacy
endpoints in approved product labels. Control Clin Trials 2004 Dec;25(6):535-552. [doi: 10.1016/j.cct.2004.09.003]
[Medline: 15588741]

12. Weldring T, Smith SM. Patient-Reported Outcomes (PROs) and Patient-Reported Outcome Measures (PROMs). Health
Serv Insights 2013;6:61-68 [FREE Full text] [doi: 10.4137/HSI.S11093] [Medline: 25114561]

JMIR Form Res 2021 | vol. 5 | iss. 10 | e33113 | p. 8https://formative.jmir.org/2021/10/e33113
(page number not for citation purposes)

Hasselgren et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/s0140-6736(20)30818-7
http://europepmc.org/abstract/MED/32324855
http://dx.doi.org/10.1093/jamia/ocaa072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324855&dopt=Abstract
https://www.jmir.org/2021/2/e26433/
http://dx.doi.org/10.2196/26433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33465037&dopt=Abstract
https://fmch.bmj.com/lookup/pmidlookup?view=long&pmid=32816942
http://dx.doi.org/10.1136/fmch-2020-000530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32816942&dopt=Abstract
https://www.jmir.org/2021/7/e28496/
http://dx.doi.org/10.2196/28496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34328437&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2000&volume=15&issue=7&spage=509
http://dx.doi.org/10.1046/j.1525-1497.2000.11002.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10940139&dopt=Abstract
http://dx.doi.org/10.1111/npqu.12105
http://dx.doi.org/10.2190/hs.44.4.a
http://dx.doi.org/10.1097/acm.0000000000001461
http://europepmc.org/abstract/MED/23199171
http://dx.doi.org/10.1007/s13167-011-0133-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23199171&dopt=Abstract
http://dx.doi.org/10.1016/j.cct.2004.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15588741&dopt=Abstract
https://journals.sagepub.com/doi/10.4137/HSI.S11093?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.4137/HSI.S11093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25114561&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


13. Nelson EC, Eftimovska E, Lind C, Hager A, Wasson JH, Lindblad S. Patient reported outcome measures in practice. BMJ
2015 Feb 10;350:g7818. [doi: 10.1136/bmj.g7818] [Medline: 25670183]

14. Hanssen Rensaa JA, Gligoroski D, Kralevska K, Hasselgren A, Faxvaag A. VerifyMed-A blockchain platform for transparent
trust in virtualized healthcare: Proof-of-concept. In: IECC 2020: Proceedings of the 2020 2nd International Electronics
Communication Conference. 2020 Presented at: 2nd International Electronics Communication Conference; July 8-10, 2020;
Singapore p. 73-80. [doi: 10.1145/3409934.3409946]

15. Hanssen Rensaa JA. VerifyMed - Application of blockchain technology to improve trust in virtualized healthcare services.
Norwegian University of Science and Technology. 2020. URL: https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/
11250/2781112/no.ntnu%3Ainspera%3A54255071%3A20647165.pdf?sequence=1 [accessed 2021-10-02]

16. Still B, Crane K. Fundamentals of User-Centered Design: A Practical Approach. Boca Raton, FL: CRC Press; 2017.
17. Anton H. VerifyMed mock-up. Adobe. 2021 Mar 01. URL: https://xd.adobe.com/view/

0f333da6-62a5-4928-bb32-b919452ff313-5a60/?fullscreenamp;hints=off [accessed 2021-06-01]
18. Choi YM. Utilizing end User Input in Early Product Development. Procedia Manufacturing 2015;3:2244-2250. [doi:

10.1016/j.promfg.2015.07.368]
19. Brooke J. SUS: A 'Quick and Dirty' Usability Scale. In: Jordan PW, Thomas B, McClelland IL, Weerdmeester B, editors.

Usability Evaluation In Industry. Boca Raton, FL: CRC Press; 1996.
20. Fusch P, Ness L. Are We There Yet? Data Saturation in Qualitative Research. TQR 2015 Sep 8:1408-1416. [doi:

10.46743/2160-3715/2015.2281]
21. Hasselgren A, Kralevska K, Gligoroski D, Pedersen SA, Faxvaag A. Blockchain in healthcare and health sciences-A scoping

review. Int J Med Inform 2020 Feb;134:104040 [FREE Full text] [doi: 10.1016/j.ijmedinf.2019.104040] [Medline: 31865055]
22. Azevedo V, Carvalho M, Costa F, Mesquita S, Soares J, Teixeira F, et al. Interview transcription: conceptual issues, practical

guidelines, and challenges. Rev. Enf. Ref 2017 Sep 22;IV Série(Nº14):159-168. [doi: 10.12707/riv17018]
23. Malterud K. Systematic text condensation: a strategy for qualitative analysis. Scand J Public Health 2012 Dec

04;40(8):795-805. [doi: 10.1177/1403494812465030] [Medline: 23221918]
24. Bangor A, Kortum P, Miller J. Determining What Individual SUS Scores Mean: Adding an Adjective Rating Scale. Journal

of Usability Studies 2009;4(3):114-123 [FREE Full text]
25. Legelisten. URL: https://www.legelisten.no/ [accessed 2021-09-27]
26. Dahlin M, Joneborg N, Runeson B. Stress and depression among medical students: a cross-sectional study. Med Educ 2005

Jun;39(6):594-604. [doi: 10.1111/j.1365-2929.2005.02176.x] [Medline: 15910436]
27. Sheard L, Marsh C, O'Hara J, Armitage G, Wright J, Lawton R. The Patient Feedback Response Framework - Understanding

why UK hospital staff find it difficult to make improvements based on patient feedback: A qualitative study. Soc Sci Med
2017 Apr;178:19-27 [FREE Full text] [doi: 10.1016/j.socscimed.2017.02.005] [Medline: 28189820]

28. Patel S, Cain R, Neailey K, Hooberman L. General Practitioners' Concerns About Online Patient Feedback: Findings From
a Descriptive Exploratory Qualitative Study in England. J Med Internet Res 2015 Dec 08;17(12):e276 [FREE Full text]
[doi: 10.2196/jmir.4989] [Medline: 26681299]

29. Deng Z, Hong Z, Zhang W, Evans R, Chen Y. The Effect of Online Effort and Reputation of Physicians on Patients' Choice:
3-Wave Data Analysis of China's Good Doctor Website. J Med Internet Res 2019 Mar 08;21(3):e10170 [FREE Full text]
[doi: 10.2196/10170] [Medline: 30848726]

30. Prabhu AV, Kim C, De Guzman E, Zhao E, Madill E, Cohen J, et al. Reputation Management and Content Control: An
Analysis of Radiation Oncologists' Digital Identities. Int J Radiat Oncol Biol Phys 2017 Dec 01;99(5):1083-1091. [doi:
10.1016/j.ijrobp.2017.08.015] [Medline: 28939228]

Abbreviations
PREM: patient-reported experience measure
PRO: patient-reported outcome
PROM: patient-reported outcome measure
SUS: System Usability Scale

JMIR Form Res 2021 | vol. 5 | iss. 10 | e33113 | p. 9https://formative.jmir.org/2021/10/e33113
(page number not for citation purposes)

Hasselgren et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1136/bmj.g7818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25670183&dopt=Abstract
http://dx.doi.org/10.1145/3409934.3409946
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2781112/no.ntnu%3Ainspera%3A54255071%3A20647165.pdf?sequence=1
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2781112/no.ntnu%3Ainspera%3A54255071%3A20647165.pdf?sequence=1
https://xd.adobe.com/view/0f333da6-62a5-4928-bb32-b919452ff313-5a60/?fullscreenamp;hints=off
https://xd.adobe.com/view/0f333da6-62a5-4928-bb32-b919452ff313-5a60/?fullscreenamp;hints=off
http://dx.doi.org/10.1016/j.promfg.2015.07.368
http://dx.doi.org/10.46743/2160-3715/2015.2281
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(19)30526-X
http://dx.doi.org/10.1016/j.ijmedinf.2019.104040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31865055&dopt=Abstract
http://dx.doi.org/10.12707/riv17018
http://dx.doi.org/10.1177/1403494812465030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23221918&dopt=Abstract
https://uxpajournal.org/determining-what-individual-sus-scores-mean-adding-an-adjective-rating-scale/
https://www.legelisten.no/
http://dx.doi.org/10.1111/j.1365-2929.2005.02176.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15910436&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(17)30085-0
http://dx.doi.org/10.1016/j.socscimed.2017.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28189820&dopt=Abstract
https://www.jmir.org/2015/12/e276/
http://dx.doi.org/10.2196/jmir.4989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26681299&dopt=Abstract
https://www.jmir.org/2019/3/e10170/
http://dx.doi.org/10.2196/10170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30848726&dopt=Abstract
http://dx.doi.org/10.1016/j.ijrobp.2017.08.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28939228&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 24.08.21; peer-reviewed by W Abramson, J Brooke; comments to author 01.09.21; revised version
received 02.09.21; accepted 20.09.21; published 22.10.21

Please cite as:
Hasselgren A, Kralevska K, Gligoroski D, Faxvaag A
Medical Students’ Perceptions of a Blockchain-Based Decentralized Work History and Credentials Portfolio: Qualitative Feasibility
Study
JMIR Form Res 2021;5(10):e33113
URL: https://formative.jmir.org/2021/10/e33113
doi: 10.2196/33113
PMID:

©Anton Hasselgren, Katina Kralevska, Danilo Gligoroski, Arild Faxvaag. Originally published in JMIR Formative Research
(https://formative.jmir.org), 22.10.2021. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2021 | vol. 5 | iss. 10 | e33113 | p. 10https://formative.jmir.org/2021/10/e33113
(page number not for citation purposes)

Hasselgren et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2021/10/e33113
http://dx.doi.org/10.2196/33113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

