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Abstract Background Health care has evolved to support the involvement of individuals in
decision making by, for example, using mobile apps and wearables that may help
empower people to actively participate in their treatment and health monitoring.
While the term “participatory health informatics” (PHI) has emerged in literature to
describe these activities, along with the use of social media for health purposes, the
scope of the research field of PHI is not yet well defined.
Objective This article proposes a preliminary definition of PHI and defines the scope
of the field.
Methods We used an adapted Delphi study design to gain consensus from partic-
ipants on a definition developed from a previous review of literature. From the
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Introduction

The World Health Organization (WHO) has recommended a
series of strategies focusing on a person-centered approach
that could help to provide and maintain universal, equitable,
high-quality, and financially sustainable health care in the
future.1 One strategy includes integrating a person-oriented
approach in health care services including specifically health
education, shared decision making, self-management, and
peer support and expert patient groups.1

Information and communication technologies play a fun-
damental role in supporting a person-centered or participa-
tory health approach, and shifting health care toward
becoming proactive aligned with the concept of P5 medi-
cine—a predictive, personalized, preventive, participatory,
and precision discipline.2 Participatory medicine has been
defined as “a model of cooperative health care that seeks to
achieve active involvement by patients, health care profes-
sionals, caregivers, and others across the continuum of care
on all issues related to an individual’s health.”3 Patient
participation in health care means being active in deci-
sion-making throughout the entire patient journey,4 for
example, performing clinical or daily living skills in ambula-
tory settings. The rise of the Internet and social media has
facilitated the participation of patients in health care: They
can easily share their experiences in blogs and other social
media, and can access experiences from others or informa-
tion on health issues enabling them to make informed
decisions. Patient participation also refers to participation
in the context of research where people with relevant health
conditions are actively involved in designing and conducting
research to improve quality and relevance.5

The digital revolution is considered one driving factor of
participatory health.6 In addition to tools that engage
people with others in discussing and seeking peer advice
on health, there are now tools available that, in principle,
allow anyone to collect, store, manage, or analyze health
information, with the potential for citizen-oriented changes
in health care. Data collection and availability to patients,
for example, through personal health tracking, personal
sensing, and monitoring, are essential for participatory
health.

While the practice of participatory health is becoming
mainstream, there is currently a plethora of terms that
describe these activities, often with no agreed-upon defi-
nition and poorly defined domains or activities and rela-
tionships between activities. For example, several terms
that refer to the use of digital technologies for allowing
participatory health are being used, such as “human-cen-
tered design” (an approach that involves the human per-
spective in all steps of the problem-solving process7),
“cocreation” (referring to the service or technology design
where consumers play a central role8), and “consumer
health informatics” (a subbranch of health informatics
that helps bridge the gap between individuals and health
resources9). In the midst of this variety in terminology, a
new term referring to a field that specifically focuses on
patient engagement and participation through information
technologies has emerged: participatory health informatics
(PHI). The term PHI is being used, and has already been
cited in academic publications.10–14 However, there is a
lack of a formal consensus and definition of what PHI is.
Formalizing a definition is necessary to move research
forward to realize its potential.

literature we derived a set of attributes describing PHI as comprising 18 characteristics,
14 aims, and 4 relations. We invited researchers, health professionals, and health
informaticians to score these characteristics and aims of PHI and their relations to other
fields over three survey rounds. In the first round participants were able to offer
additional attributes for voting.
Results The first round had 44 participants, with 28 participants participating in all
three rounds. These 28 participants were gender-balanced and comprised participants
from industry, academia, and health sectors from all continents. Consensus was
reached on 16 characteristics, 9 aims, and 6 related fields.
Discussion The consensus reached on attributes of PHI describe PHI as a
multidisciplinary field that uses information technology and delivers tools with a
focus on individual-centered care. It studies various effects of the use of such
tools and technology. Its aims address the individuals in the role of patients,
but also the health of a society as a whole. There are relationships to the fields of
health informatics, digital health, medical informatics, and consumer health
informatics.
Conclusion We have proposed a preliminary definition, aims, and relationships of PHI
based on literature and expert consensus. These can begin to be used to support
development of research priorities and outcomes measurements.
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Members of the International Medical Informatics Asso-
ciation (IMIA) ParticipatoryHealth and SocialMediaWorking
Group (PHSMWG, https://imia-medinfo.org/wp/5089-2/)first
attempted to definePHI ina recent scoping review. This review
explored the use of information technology or informatics in
the context of PHI. In that review, PHI was framed as a
multidisciplinary field closely related to participatory medi-
cine.12 Five top person-centered key themes related to PHI
were identified: (1) patient empowerment and autonomy, (2)
shared decision-making, (3) informed patient and health
literacy, (4) collaboration (patient–provider relationship),
and (5) disease management and self-management of health
conditions. The suggesteddefinitionof PHI createdwas12: “PHI
is a multidisciplinary field that uses information technology as
provided through the web, smartphones, or wearables to in-
crease 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.15 The goals to be
achieved through PHI include maintaining health and well-
being; improving the health care system; improving health
outcomes; sharing experiences; achieving life goals; and self-
education.”

With the present work, we take another important step
toward our goal to formally define and scope PHI by finding
consensus regarding aspects of PHI deemed relevant among
researchers working in the area. More specifically, the re-
search questions underlying this study are:

• What characterizes PHI?
• What are the aims of PHI?
• Withwhich related fields (e.g., consumer health informat-

ics, user-centered design, human factor research,
mHealth, etc.) can PHI be associated?

To address these questions, we undertook an online
Delphi consensus study to find expert consensus on these
questions. To the best of our knowledge, this is the first study
aiming at providing an international consensus on the scope
of PHI.

Method: eDelphi Study

We followed a modified Delphi method16 instead of a
traditional Delphi method17 to collate expert consultation
and build consensus on a PHI definition. The traditional
method has five or more rounds with the first being “a start
point for discussion using open-ended questions.” The first
round also aims to identify all items for later rounds. The
first round of the modified Delphi method has voting
questions, as the discussion points are preidentified.18 For

pragmatic reasons, we planned to conduct three rounds. We
created first round items based on the previous PHI defini-
tion.12 In addition to collecting opinions on these items, we
elicited possible additional items for voting in the second
round. In the second round, participants were able to adjust
their opinions. In the third round, we framed a final
consensus. We have followed the recommendations for
Conducting and REporting of DElphi Studies (CREDES19).
Ethical approval from the Ethics Committee of the Canton
Berne, Switzerland, was obtained to conduct this study
(Req-2021–01433).

The study was conducted between March and May 2022
and participants had 14 days to respond in each round.
Reminders were sent after 1 week. Round 1 was available
for completion until March 7. Round 2 was available for
completion until April 11, and round 3 was open for comple-
tion from May 9 through May 23.

Development of the eDelphi Study Questionnaire
The definition of PHI from our previous work was split up
into its components. We distinguished characteristics from
aims and relations to other fields and each component was
evaluated as an independent item in the eDelphi question-
naire. In the first Delphi round 18 characteristics, 14 aims,
and 4 relations of PHI were included. We asked the partic-
ipants to rate the relevance of each component for inclusion
in the definition of PHI with response on a 5-point ordinal
scale. The eDelphi questionnaire collected data to describe
the Delphi participants including gender, education/back-
ground, years of experience in health informatics, sector
currently working in, and continent where they work. Fur-
thermore, we asked participants to offer additional items for
each category (characteristic, aim, relation) with an open
text response. The complete item list is provided in
►Supplementary Appendix A (available in the online
version).

The Delphi instrument was configured as an online ques-
tionnaire for each round and was created using Microsoft
(MS) Forms. The usability and technical functionality of
these questionnaires were tested using Google Chrome and
IExplorer browsers on a laptop (MS Windows 10), Safari
browser on an iPad Air 2 (Mac OS 15), and Google Chrome
browser on a Samsung Galaxy A51 smartphone (Android 12)
before distribution. Each questionnaire was distributed by
email that included a short link generated using the Micro-
soft Forms sharing functionality. Only people using the
shared link were able to access the questionnaires. A brief
report including the participant’s responses of the previous
round and a representation of the percentages of scores for
each question in the previous round was also included in the
email to each participant in rounds 2 and 3. Each question-
naire was opened and accepted responses only for the
defined period for the specific round, which was 14 days
in duration. Questions were presented in the same order to
each participant. Once the questionnaire was submitted, a
result report of their responses was available for partici-
pants. Participants were identified by their email address in
each questionnaire.
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Expert Recruitment and Panel Size
Expert panels of Delphi studies comprise generally fewer
than 50 participants, and most Delphi studies have included
20 to 30 respondents.We therefore sought to recruit 20 to 30
participants for the study from six continents (North Amer-
ica, South America, Europe, Africa, Asia, Australia and Oce-
ania) balanced in gender, and encouraged participants from
the health care sector and health informaticians to
participate.

We recruited participants in the field of health informat-
ics from the IMIA PHSMWG and from our peer networks. We
define a participant as someone who works in the health
informatics field in the domains of academia or research. The
PHSMWG is IMIA’s primary vehicle for stakeholder engage-
ment in PHI and social media, and its membership is inter-
national, inclusive, and multidisciplinary. The IMIA
PHSMWG engages members from the international health
informatics community, across sectors, to identify, explore,
collaborate, and disseminate research on the use of social
media for participatory health. Of particular interest are the
drivers of change, barriers, facilitators, and policies necessary
for the application of the various social media categories in
the health domain. To acknowledge the participation in this
study, we offered coauthorship in this article to all partic-
ipants who completed all three rounds of the study.

Data Analysis, Consensus Criteria, and Reporting
Components of the definition were assessed for relevance
using a scale of 1 to 5 (1¼not important, 2¼ slightly impor-
tant, 3¼moderately important, 4¼ important, and 5¼ very
important). Inclusion into the definition was requested as
binary response (1¼ include, 0¼ remove). An item was
included in the PHI definition if it reached consensus in
the third round and the percentage of participants who
assigned it a score of 4 or 5 was � 75%. Therefore, dissent
items were not included.

For finding consensus, we considered recommendations
of von der Gracht18:

• Consensus measure: A consensus is reached when the
interquartile range (IQR) of the all participants’ responses
on an item in the round is 1 or less. The IQR is usually
found to be a suitable consensus indicator for 4- or 5-unit
scales. Following this criteria, we defined “consensus (C)”
for an item in a round when IQR of the responses is 1 or
less and “dissent (D)” otherwise.

• Stability between rounds: Responses of an item in two
consecutive rounds are considered stable when the me-
dian of these responses does not show a statistically
significant difference between both rounds. To analyze
this difference the Wilcoxon matched-pairs signed-ranks
test is commonly used. Following this criteria, we classi-
fied each item in round 2 and round 3 into stable (Y) and
unstable (N) depending on the Wilcoxon test results.

The missing responses in round 1 were not considered in
the analysis. In rounds 2 and 3, the missing responses were
changed by the score assigned by the participant in the
previous round.

Free-text suggestions for characteristics or goals or relat-
ed fields to be added have been reviewed independently by
two persons (O.R., K.D.). Together they decided what to
include in the next round and which items needed reformu-
lation. Their consensus was reviewed by two other authors
(E.G., C.P.). Regarding the related fields, expert’s responses
were reviewed and coded to identify proposed areas. Then,
these areaswere grouped andmain disciplines towhich they
belong were identified. To reduce the respondent fatigue,
onlymain disciplineswere included tominimize the number
of questions to be ranked by experts in the next rounds. No
items were removed between rounds giving participants the
chance to change their opinions and enabling stability cal-
culation. However, we considered the comments from the
participants to reformulate existing items when necessary.

►Supplementary Appendix B (available in the online
version) presents a summary of the CREDES reporting (items
8–16) recommendations including a reference to sections
and pages of this article reporting them.

When the eDelphi study was completed, four of the
coauthors (O.R., K.D., E.G., C.P.) drafted a first version of the
article and shared it for further discussionwith themembers
of the panel who participated in the three rounds of the
eDelphi and explicitly claimed to be involved in the article.

Results

Characteristics of the Expert Panel
The initial expert panel had 44 people who responded to the
first round questionnaire (►Table 1). There were 33 partic-
ipants in the second round and 28 in the third round. The
final expert panel was gender-balanced (14 females and 14
males). Most of the participants in the final panel (19/28;
67.86%) had more than 10 years’ experience in their fields.
Several sectors were represented by the expert panel. Aca-
demia was the most represented sector (24 out of the 28
participants), followed by the health sector with 15 partic-
ipants, and industry with 6 representatives. The panel was
made up of a multidisciplinary team of participants belong-
ing to different disciplines. Health informatics was the most
frequent work discipline (N¼19), followed by medicine
(N¼8), nursing (N¼5), and other health sciences (N¼5).
The panel had participants from all continents; Europe was
the most represented continent with 10 participants.

Consensus on Items
►Fig. 1 shows the total number of items that were assessed
as well as the number of participants in each round.

Analysis of Characteristics
After the first round, in which 18 characteristics were
assessed, item CH18 was removed and reformulated as an
aim. Additionally, two newcharacteristicswere addedbefore
conducting the second round (CH19 and CH20). Based on the
participant’s feedback, 4 items were reworded (CH3, CH4,
CH10, and CH20). New and redefined items are shown in
►Supplementary Appendix C (available in the online ver-
sion). Consensus was reached on 16 of the 19 characteristics
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and participants agreed these 16 characteristics must be
included in the PHI definition (CH1, CH2, CH3, CH4, CH5,
CH6, CH7, CH8, CH9, CH10, CH12, CH13, CH14, CH15, CH16,
CH17, and CH18). The participants’ responses showed sta-
bility between rounds for 12 of these characteristics. Only
CH3, CH4, CH13, and CH14 did not show stability between
rounds (see results in ►Table 2).

Analysis of Aims
The original questionnaire contained 14 aims. As mentioned
before, a new item (AIM15) was created because of CH8
reformulation after the first round. Also, another new item
(AIM16) was generated to address the participants’ first
round comments. AIM15 was split into two different items
(AIM15 and AIM17) to address an expert’s comment in
the second round. Seven aims (AIM1, AIM6, AIM10, AIM12,

Table 1 Summary of participants’ characteristics

Round 1 Round 2 Round 3

N 44 33 28

Gender

Female 21 (47.73%) 15 (45.45%) 14 (50%)

Male 23 (52.27%) 18 (54.54%) 14 (50%)

Self-reported experience (y)

< 5 y 7 (15.91%) 4 (12.12%) 4 (14.28%)

5–10 y 9 (20.45%) 5 (15.15%) 5 (17.86%)

> 10 y 28 (63.64%) 24 (72.73%) 19 (67.86%)

Sector

Academia 37 (84.09%) 29 (87.88%) 24 (85.71%)

Health 20 (45.45%) 17 (51.51%) 15 (53.57%)

Industry 9 (20.45%) 7 (21.21%) 6 (21.43%)

Other 5 (11.36%) 4 (12.12%) 4 (14.28%)

Background

Health informatics 31 (70.45%) 23 (69.7%) 19 (67.86%)

Medicine 14 (31.82%) 10 (30.30%) 8 (28.57%)

Nursing 7 (15.91%) 6 (18.18%) 5 (17.86%)

Other health science 5 (11.36%) 5 (15.15%) 5 (17.86%)

Computer science and engineering 8 (18.18%) 4 (12.12%) 4 (14.28%)

Psychology and behavioral sciences 3 (15.91%) 3 (9.09%) 3 (10.71%)

Other 3 (15.91%) 3 (9.09%) 3 (10.71%)

Physiotherapy 1 (2.27%) 1 (3.03%) 1 (3.57%)

Continent

Europe 15 (34.09%) 11 (33.33%) 10 (35.71%)

Asia 7 (15.91%) 7 (21.21%) 6 (21.43%)

North America 8 (18.18%) 6 (18.18%) 5 (17.86%)

Australia and Oceania 9 (20.45%) 6 (18.18%) 4 (14.28%)

South America 5 (11.36%) 2 (6.06%) 2 (7.14%)

Africa 2 (4.54%) 2 (6.06%) 2 (7.14%)

Fig. 1 Flowchart of the eDelphi process.
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AIM14, AIM15, and AIM16) were reworded in response to
experts’ suggestions. The participants reached consensus on
14 of the 17 aims in the third round. Consensus was not
reached for AIM4, AIM13, and AIM14. Because 9 of the 14
consent aims (AIM1, AIM2, AIM3, AIM5, AIM6, AIM7, AIM10,
AIM12, and AIM15) were regarded as important or very
important by more than 75% of the participants, these aims
were included in the PHI definition. Two of these relevant
aims did not show stability between the second and third
rounds (see results in ►Table 3).

Analysis of Relationships
Four relationships were initially considered. Nine new rela-
tionships were added to address the participants’ comments
from the first round. No new items or rewording occurred in
the following rounds. Nine of the 13 relationships reached
consensus after the three rounds. Six of them (REL1, REL2,
REL4, REL6, REL7, and REL12) were regarded as important or
very important by the participants. These six relationships
must be included in the PHI definition (►Table 4).

Discussion

Principal Results
We performed a modified Delphi study with the objective of
reaching consensus on a definition of PHI. Twenty-eight of
the participants in health informatics participated in all
three rounds of the eDelphi. The participants reached con-

sensus (more than 75% agreement) on 16 characteristics and
9 aims that must be included in the PHI definition, as well as
on 6 main fields or subfields to which it relates.

Characteristics of PHI
Consensus was reached regarding 16 characteristics that
should be included in the definition of PHI. The definition
of PHI from this consensus is:

Definition of PHI
PHI is a multidisciplinary field that is applied to
medical conditions, uses information technology,
and studies the effects of the use of tools. PHI provides
resources and delivers tools supporting active partici-
pation, and focuses on individual-centered care, indi-
vidual-centered self-management, and individual-
centered decisionmaking. PHI also assesses accessibil-
ity, usability, individuals’ technology acceptance, ex-
perience, and satisfaction, and tool appropriateness
and quality.

Although consensus was reached on these 16 character-
istics, 4 of the items did not show stability. Consideration
of PHI as a field that delivers tools supporting active
participation was one of the items that was unstable in

Table 2 Consensus and stability between rounds reached by each characteristic

Characteristics Consent (C) /
Dissent (D)

% of important
or very important
(rank 4 or 5) scores

Stability

Resources supporting active participation (CH3) C 96.4 N

Assessing individual’s technology acceptance (CH13) C 96.4 N

Individual-centered care (CH6) C 92.9 Y

Individual-centered self-management (CH7) C 92.9 Y

Assessing individual’s experience (CH12) C 92.9 Y

Assessing individual’s satisfaction (CH13) C 92.9 N

Assessing usability (CH15) C 92.9 Y

Assessing the appropriateness (CH17) C 92.9 Y

Multidisciplinarity (CH1) C 89.3 Y

Use of information technology (CH2) C 89.3 Y

Effects of the use of tools (CH10) C 89.3 Y

Assessing accessibility (CH16) C 89.3 Y

Applied to medical conditions (CH4) C 85.7 N

Individual-centered decision making (CH5) C 85.7 Y

Delivery of tools (CH9) C 78.6 Y

Assessing tool quality (CH18) C 75.0 Y

Addressing ethical issues (CH11) D 75.0 Y

User involvement in design (CH19) D 75.0 Y

Community interactions (CH20) D 64.3 Y
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the last round. The instability of this item could be
explained by the fact that PHI delivers only some of the
tools for supporting active participation. Other tools cre-
ated by different stakeholders and with different objec-
tives than health (such as the main social media sites) are
also being used to increase participation. This highlights
that participation in one’s health may be seen at the

interface of health systems and social systems and there-
fore leads to uncertainty around the aspects of the defini-
tion. Alternatively, it can show that PHI is less about
implementation than about research and evaluation.
This also reflects the fact that the range of digital health
interventions is broad, and the relevant various tools
continue to evolve dynamically.20

Table 3 Consensus and stability between rounds reached by each aim

Aims Consent (C) /
Dissent (D)

% of important
or very important
scores

Stability

Improve health outcomes (AIM8) C 100 N

Increase participation in care process (AIM1) C 89.3 Y

Maintain health and well-being (AIM5) C 89.3 Y

Improve the health care system (AIM6) C 89.3 N

Improve communications with health team (AIM15) C 89.3 Y

Enable individuals in decision-making (AIM3) C 85.7 Y

Improve the quality of health solutions (AIM7) C 85.7 Y

Enable individuals in self-care (AIM2) C 83.9 Y

Promote health equity (AIM12) C 78.6 Y

Address individual’s privacy (AIM13) D 71.4 Y

Address individual’s security (AIM14) D 67.9 N

Improve health literacy (AIM16) C 67.9 Y

Self-education (AIM11) C 64.3 Y

Achieve life goals (AIM10) C 60.7 Y

Improve communications with affected individuals (AIM17) C 53.6 N

Share experience (AIM9) C 42.9 Y

Awareness among general population (AIM4) D 39.3 Y

Table 4 Consensus and stability between rounds reached by each relationship

Disciplines Consent (C) /
Dissent (D)

% of important
or very important
scores

Stability

Health informatics (REL12) C 100 N

Digital health (REL6) C 96.4 Y

Medical informatics (REL7) C 89.3 Y

Consumer health informatics (REL1) C 85.7 Y

mHealth (REL4) C 82.1 Y

User-centered design (REL2) C 78.6 Y

Health care innovations (REL10) D 75.0 Y

Human factor research (REL3) D 71.4 Y

Behavioral sciences (REL11) D 67.9 Y

Precision medicine (REL5) C 64.3 Y

Health psychology (REL8) C 60.7 Y

Ethics (REL9) D 46.4 Y

Legal informatics (REL13) C 39.3 Y
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Therewas a dissent on the characteristic CH19 referring to
user involvement in design. A reason might be that the other
characteristics were rather related to solutions instead of
design of tools. Additionally, CH11 referring to ethical issues
reached a dissent. This might be due to the composition of
the panelwhoweremainly researchers with a background in
health informatics. Another explanation might be that the
characteristic is formulated too general or that ethical issues
are still only considered to a limited extent in the develop-
ment of PHI tools.

Assessing individuals’ technology acceptance and individ-
uals’ satisfaction are also items that, although reaching
consensus, did not show stability in the last round. Perhaps
these functions are regarded as secondary to the actual
practice of participatory health, and not primary purposes
of it. For instance, the WHO developed a comprehensive
guide that offers step-wise guidance to improve the quality
and value of monitoring and evaluation for digital health
interventions,21,22 and it describes additional opportunities
that did not surface as key elements in this work.

Another item that did not show stability, despite eliciting
a consensus, was regarding PHI being a field that applies to
medical conditions. This instability could be due to the
“unhealthy” connotation linked to the term “medical condi-
tion.” Although PHI is applied to diseases and disorders, it
also focuses on the promotion of well-being and healthy
lifestyles that can help to prevent, postpone, or reduce the
risk of developing a medical condition. This goes along with
the WHO strategy on digital health 2020–25: “Digital health
will be valued and adopted if it: is accessible and supports
equitable and universal access to quality health services;
enhances the efficiency and sustainability of health systems
in delivering quality, affordable and equitable care; and
strengthens and scales up health promotion, disease preven-
tion, diagnosis, management, rehabilitation and palliative
care including before, during and after an epidemic or
pandemic, in a system that respects the privacy and security
of patient health information.”23

Proposal on the Main Aims of PHI
The participants agreed that PHI has nine main aims: im-
proving health outcomes, communications with health
teams, the quality of health solutions, and the health care
system; increasing participation in care processes; main-
taining health and well-being; enabling individuals in self-
care and in decision-making; and promoting health equity.
PHI encompasses aims on a patient level and on a societal
level, but also has overlapping aims covering patient and
societal levels (►Fig. 2). Interestingly, even though PHI is
individual-centered (see section “Characteristics of PHI”),
there are aims on a societal level.

Two aims, improving health outcomes and improving the
health care system, reached consensus but did not show
stability in the last round. We hypothesize that these aims
failed to achieve stability because while they are associated
with PHI, they do not necessarily occur during PHI-based
approaches and PHI-based initiatives do not necessarily seek
to achieve these aims.

Consensus was not reached regarding some of the PHI
goals that were identified in the scoping review,12 including:
improve health literacy, self-education, achieve life goals,
improve communications with affected individuals, and
share experiences. The participants dissented regarding
previously identified PHI aims12 including addressing indi-
viduals’ privacy and security, and increasing awareness
among the general population. Addressing privacy and secu-
rity is important in all health technologies, not exclusively for
tools and technologies around PHI. This may explain why
participants dissented.

Fields to Which PHI is Related
The participants agreed that PHI is related to six main
disciplines (►Fig. 3). There are connections to the fields of
health informatics,24 digital health,25 medical informatics,26

consumer health informatics,27 and mHealth.28 The link
between PHI and health informatics, however, did not
show stability in the last round. We hypothesize that the

Fig. 2 Proposed aims of participatory health informatics (PHI). Aims can concern individual patients or the society. Aims “Increase participation
in care process” and “Maintain health and well-being” are overlapping aims concerning both, patient level and society level.
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inclusion of fields more specific than “health informatics”
narrowed the participants’ thinking and resulted in a failure
to acknowledge the broader term.

The participants dissented regarding PHI being related to
other fields such as health care innovations, human factor
research, behavioral sciences, and ethics. Given the partici-
patory aspect, the lack of association may be related to a lack
of user-centered design or the implication of legal issues.
However, the participants did not reach consensus on this
point. Another field that could be related is health psycholo-
gy, which seeks to advance contributions of psychology to
the understanding of health and illness through basic and
clinical research, education, and service activities.29 But
participants did not reach consensus on PHI related to health
psychology. They also failed to agree regarding the relation-
ship of PHI with precision medicine.30 It may be that we did
not specify clearly what is considered to be a relationship,
which might have resulted in cautious judgments.

Limitations
Although this eDelphi study has involved participants with
extensive experience, is gender-balanced, and includes the
perspective of participants from academia, medicine, and
industry, the number of participants involved in the eDelphi
decreased throughout the study. However, the 28 that were
involved in the third and last round participated in all
rounds. Most of the participants were members of the
IMIA PHSMWG. We also acknowledge limited participation
from participants from South America and Africa. In addi-
tion, because this effort sought to define a professional field,
patients and citizens were not included among the partic-
ipants, which might have influenced the results. Further-
more, this work did not include sociologists or medical

anthropologists, who might have offered different or addi-
tional interpretations of the data and the conclusions that
the authors have drawn from it.

As we followed a modified Delphi method and stopped
after three rounds, some items did not present stability in the
last round. Future research could investigate if the items that
did not show stability could do so in research involving
additional rounds. The eDelphi study design prevented par-
ticipants from interacting and discussing concepts collabo-
ratively. Such interactions might help to clarify ideas. It may
be that through such discussions our preliminary definition
could have been additionally shaped.

Although our expert panel comprised a minimum of 28
participants, it is not possible to affirm the completeness of
the definition. Wemight have missed characteristics or aims
that were listed by the participants or aggregated somewith
other items that should be separate.

Conclusion

We have proposed a preliminary definition, aims, and rela-
tionships of PHI based on literature and expert consensus.
These can begin to be used to support the development of
research priorities and outcome measurements. Consensus
has been reached regarding 16 characteristics, 9 aims, and 6
related fields that describe PHI. Future work should assess
these characteristics, aims, and connections in more depth.
Thefield of PHI is likely to evolve. Future developments could
include further characteristics and/or aims, or spawn new
researchfields towhich PHI relates. Our findingsmay be used
to shape research topics related to PHI and to develop road-
maps for future research in the field of PHI including its
relations to related fields.
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