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ABSTRACT KEYWORDS
Healthcare has been shifting toward individuals participating in decision- Participatory health
making and empowered to be active in their treatment, and health monitor- informatics; social media;

mHealth; patient
empowerment; shared
decision-making

ing. The term “participatory health informatics” (PHI) started to appear in
literature. A clear definition of PHI is missing, and facets of PHI still have to
be shaped. The objective of this paper is to offer a definition of PHI consider-
ing themes and technologies that make healthcare participatory. We searched
Pubmed, ACM Digital Library, IEEE Xplore, EMBASE, and conference proceed-
ings for articles that reported about use of information technology or infor-
matics in the context of PHI. We performed qualitative synthesis and reported
summary statistics. 39 studies were eligible after screening 382 titles and
abstracts and reviewing 82 full texts. The top 5 person-centered key themes
related to PHI included empowerment, decision-making, informed patient,
collaboration, and disease management. Finally, we propose to define PHI as
multidisciplinary field that uses information technology as provided through
the web, smartphones, or wearables to increase participation of individuals in
their care process and to enable them in self-care and shared decision-
making. Goals to be achieved through PHI include maintaining health and
well-being; improving the healthcare system and health outcomes; sharing
experiences; achieving life goals; and self-education.

Introduction

The health discipline and healthcare itself have been undergoing a paradigm shift. One in which
informed and connected patients are altering the traditional course of health and wellbeing manage-
ment through greater information availability, social connectedness and support, collaboration,
choice, and autonomy over health decisions."” This shift lies at the heart of participatory health or
medicine, which inherently describes this transformation toward collaboration, empowerment, and
shared decision-making about health.> However, it is still unclear what exactly shapes participatory
health informatics (PHI), in which health conditions and patient-centered activities it is applied, and
by what technologies it is undertaken. It is this notion that this paper seeks to examine.

Both providers of healthcare and health consumers are beginning to realize the value that a more
tailored and individualized approach can bring.>* Greater person (or patient) centricity can enhance
the self-management process.” It has been widely published that positive health experiences lead to
greater patient empowerment, activation, engagement, and adherence to positive health behaviors.”®
Person-centredness advocates that healthcare be aligned with individualized goals, as well as biome-
dical causes of illness, and other aspects of psychosocial health. In this sense, the focus is on what is
meaningful to the individual living with and managing the health condition.*” With this in mind,
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healthcare providers are being prompted to consider better accommodating patient-specific goals,
wishes, and needs to ensure shared-decision making. With greater shared decision-making, commu-
nication improves, and so too patient autonomy, self-efficacy, and satisfaction.””>® Ultimately, the aim
of these efforts is to support achieving optimal health outcomes.

Twenty-first century models of healthcare and self-management support the possibilities that
various digital information technologies can bring to supporting participatory health.> Particularly
in reference to the underlying notions of participation, collaboration, and empowerment, various
technologies are becoming increasingly recognized for their participatory health enabling effect; these
include but are not limited to social media platforms, mobile health (apps and devices), self-
quantification, remote monitoring and sensing, digital gaming solutions, personally controlled elec-
tronic health records, virtual and augmented reality devices, and telemedicine technologies.>’

Over the last 20 years, there has been a steady increase in the amount of published literature framed
around patient participation in health, from around 7,000 PubMed indexed articles in year 2000 to
over 25,000 articles in 2019. However, despite increasing interest and recognition of the importance of
participatory person-centric approaches in the realm of informatics, no formal definition exists for
PHI. Therefore, the objective of this study is to both unpack and synthesize the paradigm in more
depth, as well as offer the health informatics community a working definition for PHI. This brings the
peripheral benefit of creating an enhanced way to catalog efforts and literature related to the discipline
to support future health intervention and research endeavors.

Methods

This study follows an interpretivist approach (scoping review) underpinning secondary research to
identify key facets and informatics themes within participatory health and medicine literature. Sub-
questions driving this analysis include:

e What are the key person-centered themes that make healthcare participatory? (i.e. empower-
ment, shared-decision making, institutional culture, etc.)

e Which health conditions are most frequently reported in the PHI paradigm? What particular
types of conditions lend themselves to participatory health?

e Which stakeholders are most frequently reported in PHI?

e Which technologies are most frequently represented in the PHI-related literature?

e What person-centered activities lie at the heart of PHI? (i.e. quantified-self, social networking,
information seeking, shared-decision making, research, etc.)

Search strategy

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria guided
the conduct and reporting of the review.'® The search was carried out between March 20" and 25,
2020. The search strategy covered all articles published during the period 2010-2019 included in
Pubmed; ACM Digital Library; IEEE Xplore; and EMBASE comprising the following text words:
“Participatory health” or “Participatory medicine”. Additionally, we searched for gray literature in
proceedings of selected conferences in the field of Health/Medical Informatics for the period
2010-2019:

International Medical Informatics Conference (MedInfo)

Medical Informatics Europe Conference (MIE)

European Federation for Medical Informatics Special Topics Conferences (EFMI STC)
Scandinavian Health Informatics conferences (SHI)
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Inclusion and exclusion criteria

Articles were included in this review if: 1) they referred to informatics or included a “definition/
explanation” of what informatics is in the context of participatory health; and 2) they were published
in the following languages: English, German, or Spanish.

Eligibility and data extraction

All references captured by the search engines were uploaded to EndNote X9 and Rayyan QCRI.
Duplicates were identified and removed. In order to assess the eligibility of the articles, all titles and
abstracts were examined by two independent reviewers. In a second round, the full-text of the selected
articles were extracted and carefully analyzed to confirm their eligibility by two independent reviewers.
Eligibility doubts were discussed until reaching agreement. The selected articles were included in the
qualitative synthesis.

Three reviewers extracted the data from the selected studies regarding: publication type; health
condition(s) represented; stakeholders (participants/population); participatory health-enabling tech-
nologies utilized; and health-related activities associated. The data were abstracted into a Microsoft
Excel spreadsheet standardized for this review. We also collected definitions of PHI in case the term
was defined in a paper.

Results
Sample

A total of 382 records were identified and 39 met the inclusion criteria, and therefore were included in the
qualitative synthesis (see search strategy in Appendix 1; and flowchart of the selection procedure in
Figure 1).

Publication type

Regarding the publication type of the included articles referring to PHI, we found a third of them were

original articles, while the rest were classified as opinion papers, reviews, essays, abstracts or posters,

and letters to the editor. See summary of publication types and references in each category in Table 1.
Table 1. Publication type

Health conditions and stakeholders

Regarding the health conditions that are reported in the participatory health paradigm: 18 among the
39 included papers did not refer to a specific health condition or medical specialty (46.1%). Among the
23 remaining papers 7 referred to medical specialties (17.9%), and 14 to specific health conditions
(35.9%). The results are shown in Table 2.

Table 2: Health conditions represented in PHI literature

Regarding the represented stakeholders, most of the publications on PHI referred to patients (19/
39, 48.7%),"%''"*" healthcare professionals (9/39, 23%), 1 b121619.20242829 40 q  citizens (7/39,
17.9%).>1%2>2831 A couple of publications also referred to researchers and other scientists (2/39,
5.19%).182

Technologies

We identified a broad range of technologies used in the reported research in the context of partici-
patory health. Most prevalent was the use of social media, social networks, and discussion forums,
reported in 56.4% of the articles. Wearables, self-care technologies, and self-tracking devices were the
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Figure 1. PRISMA flowchart of the selection procedure.

next most mentioned technology (23.1%). The mentioned technologies in PHI articles, as well as their
references, are shown in Table 3.
Table 3: Technologies used in participatory health literature

Key themes

Among the 39 articles reviewed as a part of this scoping review, 14 person-centered themes emerged,

with 5 themes being mentioned by 6 or more of the articles. These top 5 themes included empower-

ment/autonomy (17/39, 43.6%), decision-making (12/39, 30.7%), informed patient/health literacy (9/39,

23.1%), disease management/self-management (6/39, 15.4%), and patient—provider relationship/colla-

boration (5/39, 12.8%). The remaining 10 themes were noted in 1 or 2 papers, and are listed in Table 4.
Table 4. Themes in articles involving a participatory health approach

Person-centered activities in PHI

At the heart of PHI are the activities in which stakeholders engage. Within the identified studies,
a handful of discrete person-centered participatory health activities can be observed (e.g. social
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networking, quantified self, information seeking, etc.). Nearly half of the identified studies in this
evolving space comment on the field of PHI in a general sense, i.e. not specifying in which activities
stakeholders engage (17/39, 43.6%).

Of the final 39 included studies, the following activities could be more readily identified: patient-
practitioner communication (10/39, 25.6%), social networking (9/39, 23.1%), and in equal numbers;
self-quantification (6/39, 15.4%), shared decision-making (6/39, 15.4%), information seeking (6/39,
15.4%), and crowd-sourcing (6/39, 15.4%), as noted in Table 5.

Table 5: Person-centered activities in PHI

Discussion
Principal findings

The existing research in the PHI field is centered on social media, social networks, and discussion
forums. Recent achievements including wearables, mHealth apps, and self-tracking devices, are
starting to get included into this topic of PHI. Supported activities are mainly social networking/
communication, self-quantification, information seeking, and shared decision-making. Accordingly,
the role of the patient gets strengthened through PHI developments by delivering new opportunities to
communicate, to get information, and to assess data.

What themes does PHI cover?

In our review, we found that the most common theme, patient empowerment and autonomy, was
noted as a key theme in almost half of the manuscripts. Authors of the articles citing patient
empowerment noted its importance both as an applied phenomenon (e.g., patients take control of
their own health, patients can actively participate in democratized healthcare structures), as well as
a general characteristic experienced by patients engaging in participatory health. One paper’> noted
that the empowerment experienced by patients involved in participatory health gave them the
capability to act as primary providers of (their own) healthcare, an action that is clearly beyond the
role patients play in non-participatory healthcare environments. The authors noted that the empow-
erment aspect of participatory health challenges the traditional healthcare paradigm, allowing patients
to manage their health with greater autonomy.

The second most common theme among the articles was participatory health as a promoter of
decision-making, both for one’s self and in conjunction with members of the healthcare team. Within
this theme, authors referenced the evolution of patients from passive recipients of health information
and proscribed response to active partners in decisions about priorities, goals, and treatment — even
noting participation as equals in such discussions. Participatory health is driven by, and in-turn
supports, synergies between social media and the individual needs of patients. The authors noted that
the technology that facilitates participatory approaches to healthcare, such as self-trackers and mobile
apps, supports sharing of decision-making. It was also suggested that participatory health should
benefit healthcare systems in that patients who have a greater role in making decisions about their care
are more likely to adhere to treatment plans.

Concepts related to being an informed patient and health literacy, cited by 9
papers,”!19:20:2627:3373% yere the third most common theme. The importance of high-quality patient
education has long been recognized as a key element in motivated patients to act in the best interest of
their health, so it is not surprising that literature on participatory health recognizes the centrality of
health information and health literacy. The authors noted the importance of social media and the
sharing of information among patients as a driver of participatory health. Too, being an informed
patient is sometimes connected with patient empowerment, and availability of health information
furthers empowerment by increasing knowledge.
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Participatory health supports and, potentially, extends the patient-provider relationship. Through
greater shared knowledge, increasingly proactive efforts by patients, and online tools that support
collaboration, relationships between patients and members of their care team are strengthened and
promoted. Participatory health enables greater communication among patients and providers, as well
as supports the information sharing that can lead to trust and confidence in relationships. Not only are
patients empowered in participatory health, but their connections to healthcare systems also are
strengthened. Disease management and self-management of health conditions, also commonly cited
in articles about participatory health, has long been recognized as a recurring strategy among patients
for personal health improvement.

The most common themes covered by PHI (i.e., patient empowerment and autonomy, decision-
making, concepts related to informed patient and health literacy, as well as patient-provider relation-
ship) are also the main focus of participatory medicine field.” The difference between these two closely
related fields would lie on the use of participatory health technologies to enable them.

Which stakeholders and health conditions are represented in PHI?

The participatory health model refers to the involvement of patients in health by taking a central role
and participating in decisions that affect their health." This model is becoming more popular and
replacing the traditional and paternalistic top-down approach in healthcare. Participatory health also
refers to engaging with citizens to take an active interest in health, and making healthy choices, which
additionally contributes to reducing health inequities.”**”

In PHI articles, the most commonly mentioned stakeholders are also patients, healthcare profes-
sionals, and citizens in general. PHI involves technologies that enhance participation and engagement,
and favors better dec:ision-making38 Therefore, additional stakeholders, such as health informaticians
or service developers, could be represented.

Regarding the targeted health conditions, in our review we have found that almost half of the
articles dealt with health issues in general, and were not targeting specific diseases. Although we found
diversity in the targeted health conditions or medical specialties, there are still a lot of conditions and
well-being-related issues that could also be represented in PHI articles.

Patients, healthcare professionals and all citizens in general are the involved stakeholders in
participatory medicine field and in PHI too. However, the participatory medicine field would refer
to different stakeholders involvement in general, and mostly happening during the traditional com-
munication arenas (i.e., in face-to-face medical consultations).” In PHI, participatory health technol-
ogies would specifically be the enablers of the different stakeholders involvement.

Which technologies are involved in PHI?

Among the technologies reported in the context of PHI, we can distinguish three types of support that
is offered by the different technologies:

e Web (2.0) tools (blogs, forums, social networks, etc.) for community support,
e Wearables, self-tracking technologies, etc., as self-care support,
e mHealth apps, eHealth tools, etc., for supporting healthcare provision.

Technologies for community support marked the beginning of PHI*® and still dominate the field of
PHI as the results show. These technologies enable patients to exchange information and experiences
on diseases or treatments, to get mental support by the community, to relieve themselves by writing
about health or treatment experiences. Social media channels provide efficient, ubiquitous and user-
friendly platforms that can encourage participation, engagement and action.”® However, there are
several issues that hamper the application of social media in practice, which are privacy, security and
misinformation.*’ Social media information may provide manipulated and false content, as it has been
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demonstrated in the recent COVID-19 outbreak.*' As well as a false sense of privacy, as demonstrated
by the finding that Facebook data can be used to predict personal attributes such as ethnicity, sexual
orientation, and substance use.*” In addition, we can recognize the trend that technologies gain in
interest in the context of PHI that rather focus on the individual patient-physician relationship as it is
realized by mHealth apps or eHealth tools. These technologies can be integrated in healthcare
provision, and have potential in supporting communication and data collection to be used in the
achievement of personal health goals. Patient involvement and engagement as it is in the center of PHI
can be well realized with such technologies enabling data monitoring and even 24/7 support which
could be relevant in mental diseases.*” Artificial intelligence, conversational user interfaces, gamifica-
tion or medical avatars are started to be used in mHealth apps, for facilitating interaction, increasing
user engagement and adapting to individual health goals and preferences. A third trend regarding
technologies, is self-care and self-tracking technologies that even without interaction with a healthcare
provider, can be applied by a patient to achieve certain health and wellness goals. In summary, we can
see the various facets of individual needs and within healthcare treatment reflected in the PHI research
developments: From communities, we move to support of the individual in self-care and patient—
physician relationship and actual intervention through mHealth.

How could PHI be defined?

Because we could not identify a concrete definition of PHI in the reviewed literature, we use these
findings to offer a definition:

“PHI is a multidisciplinary field closely related to participatory medicine. PHI uses information
technology as provided through the web, smartphones, or wearables to increase participation of
individuals in their care process, and to enable them in self-care and decision-making. PHI deals with
the resources, devices, and methods required to support active participation and engagement of the
stakeholders. It has been applied in the context of various medical conditions requiring long-term disease
management. The individual is placed in the center of decision-making processes, the care process, and/
or the self-care or self-management process, and has to communicate with the care team. PHI delivers
the tools - information, software, and community - for this work. PHI also studies the effects of the use
of such tools on the patient, care process, or physician—patient relationship, including ethical issues. The
goals to be achieved through PHI include maintaining health and well-being; improving the healthcare
system; improving health outcomes; sharing experiences; achieving life goals; and self-education”.

Strengths and limitations

This scoping review was conducted to identify the facets of PHI, in particular the themes, medical
conditions, technologies, medical conditions, and person-centered activities involved. To the best of
our knowledge, this study is the first attempt to formally shape PHI and to offer a concrete definition of
this emerging research topic. This study helped us formulate a working definition of PHI to be used in
future discussions and shapes of this research topic. To retrieve as many relevant articles as possible,
the most commonly used databases in health and information technology fields were searched. As two
reviewers independently selected the articles and three reviewers extracted the data, the selection bias
in this review was minimal.

Due to practical constraints, we could not search interdisciplinary databases (e.g., Web of Science
and ProQuest), conduct manual search across additional conference proceedings and other sources,
and contact experts. Further, the search in the current review was restricted to English, German, and
Spanish articles. Accordingly, it is likely that this review missed some publications. Additionally, we
restricted the search to papers that include the terms “participatory health” or “participatory medi-
cine”. We might have missed relevant papers that did not used explicitly those keywords but deal with
a relevant topic. Several terms can be related to PHI, but these were too broad for conducting a review.
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However, the results of our study may help to define future studies seeking to examine PHI by
uncovering key terms, phrases, and themes.

Conclusion

The breadth of technologies and themes which have been applied within PHI and continues to be
applied to-date suggests that this remains an active field of research. Starting with social media starting
around 2003, newly upcoming technologies became more and more involved as this study showed.
New technologies as well as benefits that were recognized helped move forward the research and
implementation of PHI in daily practice. However, several questions, in particular regarding the
implementation of PHI in daily practice remain open: i.e. What are the implications of PHI for people
living with life-long health conditions? Few publications have examined how the “therapeutic” effect
persists or wanes over time, or whether there is a risk of overreliance on technology?

One of the first uses of the idea of PHI was in 2008, where it was used interchangeably with Health
2.0, Medicine 2.0, and eHealth. The term concerned the “use of a specific set of Web (2.0) tools (blogs,
podcasts, tagging, search, wikis, etc.) by actors in health care including doctors, patients, and
scientists, ... in order to personalize health care, collaborate, and promote health education.”.”
Since then, a wide ecosystem of pa rticipatory health efforts has emerged, offering individuals diverse
technologies that support their participation. Such participatory health efforts include social media,
health applications on mobile phones, or p ersonally controlled electronic health records. Other
research on PHI already lists additional technologies that were not detected in our review, but will
probably become more apparent in future, including direct-to-consumer tests such as genomic and
blood tests, and crowdsourced health collaboration and experimentation communities.*>'®*~>>
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