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Summary

Objective: To share how an effectual merging of local and onling
nefworks in low resource regions can supplement and strengthen
the local practice of patient centered care though the use of

an onling digital infrastructure powered by all stakeholders in
healthcare. User Driven Health Care offers the dynamic integro-
fion of patient values and evidence based solutions for improved
medical communication in medical care.

Introduction: This paper conceptuclizes patient care-coordination
through the lens of engaged stakeholders using digital infrasfruc-
fures fools fo infegrate information technology. We disfinguish this
lens from the prevalent conceptualization of dyadic ties between
dlinician-patient, patient-nurse, dinician-nurse, and offer the holis-
fic integration of allstakeholder inputs, in the dlinic and augmented
by onling communication in a multi-national setting.

Methods: We analyze an instance of the user-driven health care
(UDHC), a network of providers, patients, students and research-
ers working fogether to help manage patient care. The network
currently focuses on patients from LMICs, but the provider net-
work is global in reach. We describe UDHC and its opportunities
and challenges in care-coordination to reduce costs, bring equity,
and improve care quality and share evidence.

Conclusion: UDHC has resulted in coordinated global based local
care, affecting mulfiple facets of medical practice. Shared infor-
mation resources between providers with disparate knowledge,
results in better understanding by patients, unique and challeng-
ing cases for sudents, innovative community based research and
discovery leaming for all.
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Introduction

From Dyadic Ties fo
Information Infrastructures

UDHC has evolved from a traditional dyadic
tie between a single patient and physician to
its current form where the patient not only
sees the same single physician but is also
included in a volunteer network of other
health professionals contributing to his/her
care in the form of a web based conversa-
tional archive. The patient is included in
the conversation and can contribute to and
suggest changes to the patient record.

Initially it began with the single phy-
sician emailing his colleagues for help in
understanding the available options to meet
his/her patient requirements and gradually
evolved into an information infrastructure
archiving all these electronic conversations
inside a web based record. This may not have
moved from the dyadic tradition if it were not
for a patient’s relative who became a social
worker and took it upon himself to gather
every patient’s information requirements
and write them by hand and share the record
through email initially and later through a
web based health record that was kept open
after de-identification as per HIPAA (Health
Insurance Portability and Accountability
Act) guidelines.

*  All authors have contributed equally to
this work

The idea of sharing and learning around
patients has been alive since the beginning
of medicine when physicians would present
their cases to a large audience to primarily
learn from the inputs of other physicians
[1]. From this interchange many published
their cases naming themselves after the dis-
ease problems they solved. In this way case
reporting became a gainful activity not only
in terms of scientific advancement toward
patient benefits but also as an important in-
strument of physician fame. Figure 1 shows
how UDHC has adapted this tradition in the
UDHC blended learning model [2].

In the age of open access and digital
technology UDHC has blended traditional
learning methods with digital technology
to provide a platform where an interested
patient and a curious medical student can
contribute to progressive value sensitive
healthcare. We have utilized this case re-
porting model to help our patients and to
train our medical students about disease
and patient experience. The patients ex-
pressed interest in learning more about their
disease and we are using this same model
to teach students and patients together [3]
[4]. UDHC discussions take place in Tabula
Rasa [5], a term denoting a clean slate in
Latin, which exists to present a secure
invitation platform for doctors, medical
students, patients and ‘users’ on the popu-
lar social network Facebook. Anyone who
has a Facebook user name and is invited
to contribute following screening by the
directors can join in the discussions on this
moderated platform.
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Put best evidence
Into practice

Outcome analysis

Share Health Care
Experience

Evidence search
and discussion

Observation and
reflection

Hypothesis testing

Fig. 1 UDHCblended learning: Evidence to practice cycle

UDHC has developed with a volunteer
labor force what the Agency of Healthcare
Research and Quality (AHRQ) is advocat-
ing as the future on primary care. AHRQ
defines care coordination as deliberately
organizing patient care activities and
sharing information among all of the par-
ticipants concerned with a patient’s care to
achieve safer and more effective care [6].
While care coordination by this definition
converges topics related to team work,
information sharing and care management,
patient-centered care coordination is largely
understood as home tele-monitoring [7]
home tele-care [8], and medical homes [9]
AHRQ atlas framework measures multiple
facets of care coordination and focuses on
health care at home to describe patient-cen-
tered care coordination [6].

While potential approaches to pa-
tient-centered care coordination (PCCC)
includes teamwork with medical providers,
specialist consultants, home health care in-
tegration, healthcare Information technology
enabled coordination [10], we have yet to

see these amalgamated by others in ways
that the general public and the vulnerable
patient can consistently be empowered to
participate in their own healthcare choices
[11] and research innovation [12].
Successful information infrastructures
are shared, evolving, open, standardized
and meet the needs of a heterogeneous
population [13]. In literature, we see in-
frastructures as enablers of coordinated
activities between people, processes and
technology such that the interplay becomes
the foundation that attracts others to use and
participate in the network [14]. We appreci-
ate the involvement of PCCC to strengthen
this conceptual framework, where patients,
providers, programs, health records;
technology tools collaborate in the infra-
structure to improve health. This has also
been labeled as ‘User driven healthcare’ or
UDHC and aims to improve healthcare and
medical diagnosis through clinical problem
solving by utilizing concerted experiential
learning in conversations between multiple
users and stakeholders, primarily patients,

health professionals, and other actors in a
care giving collaborative network across a
web interface [3].

Obijectives

The objective is to introduce an interactive
blended clinical and online medical infra-
structure by sharing a conceptual framework
for enrollment of the participants into the
infrastructure and logging the expanse of
the infrastructure through debates, discus-
sions and problem solving while meeting
the challenges that translate into reports of
improved patient care.

Aims

o We aim to show how patients and medical
professionals can collaborate as a team
to play a central role in initiating and
moving the coordination of health care
knowledge, participation, research and
training forward.

o To facilitate the goal of increasing med-
ical learning while integrating evidence
based medicine into practice while re-
specting and preserving patient values

o To preserve empathy and experiential
learning in health care through shared
medical problem solving.

Methods

The UDHC implementation involves two
parallel paths through which care coordi-
nation takes place. The patient is the ini-
tiating collaborator who uploads a patient
narrative to the UDHC portal. Information
technology is used to provide a data secure
and safe environment for the sharing of sen-
sitive information. The second path for the
infrastructure involves the participation of
providers, patients, students and researchers.
The users or stakeholders contribute medical
information, resources, peer support and
shared values. See Figure 3 for a work-flow
of the UDHC process.

[MIA Yearbook of Medical Informatics 2015
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Fig. 2 Patient centered care coordination in UDHC

*UDHC user signs in to the portal with the help of their medical provider and is assigned a botanical alias
*Shares available data, medical need and experience

*With patient permission, input is shared with medical providers on UDHC network. Data is fed back to
patients. They are also free to query the comments and the data remains their property. It is kept with
their medical record. All stakeholders contribute to the search for best evidence.

— — — J

Extraction

*Data s extracted and shared. Potential solutions are uploaded to the patients dashboards and shared

A

\

Hypthesis
Testing

with their medical providers. Similar cases are aggregated to develop best practice and current literature
i library on the topic of interest.
J
-

*Potential hypothesis and medical innovations are discussed with UDHC and steps are taken to prioritise
research questions, design research, implement a trial and analyse it.

=

greater medical community.

*Outcomes are evluated in light of current best evidence and ethical practice. Results are shared with the

>

Fig. 3 Steps of UDHC blended learning

Collaboration of UDHC, BMJ
and LN Medical College,
Bhopal

Beginning in 2012, The British Medical
Journal (BMIJ) have initiated a Patient
centered learning model also known as
a global-health case-reports medical
school elective for medical students
around the world [15] (details are online
here: http://promotions.bmj.com/jnl/
bmj-case-reports-student-electives This
initiative is offered in collaboration with
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LN Medical College and Research Center,
Bhopal, India ,Arogya UDHC online and
the BMJ. The electives are engineered to
help students acquire skills for efficient
patient data capture, become proficient in
data processing skills and develop skills
needed for clinical audit and feedback of
an individual patients care to all providers
involved in the patients care. Students
are mentored in the production of a case
report suitable for publication in BMJ
case Reports. Every year one exceptional
student is granted a BMJ Case Reports
Fellowship [15].

An lllustration of UDHC
Workflow toward Patient
Centered Learning
Culminating in a BMJ
Published Case Report

Step I. (Figure 4) The stem of the potential
case report is uploaded to the UDHC se-
cure network [16]. The cases are uploaded
not only by community health workers
across rural India (the maximum number
coming from one of our pilot villages in
North Bengal) but also by health profes-
sional faculty (as illustrated in the instance
below). The inputs are then further shared
in an online discussion forum called
‘tablula-rasa’ frequented by global health
professionals. A physician (author RB)
co-ordinates this process and the group’s
evidence based output for the benefit of
the patient is emailed back to the patient
through the community health worker who
encourages patients to discuss the group
output with his/her local physician before
taking any action.

Step 2: Consists of presentation of the case
report in Tabula Rasa [5]. This is followed
by ‘conversation’ surrounding the case as
depicted in the (Figure 5). In addition to
what is formally considered the record,
this data may contain inputs from the pa-
tients, their loved ones, existing literature
and perhaps even community input. These
cases can be quite complex with multiple
co-morbidities as they are real life patients
rather than text book disease examples. This
serves as partial preparation for the UDHC
interns to manage complex cases in their
future practice. Tabula Rasa members dis-
cuss the case and offer their inputs which are
shared with the patient’s medical providers.
The local physicians retain their autonomy
and role as the patient provider and they
and the patient are can choose to act on the
discussion of the evidence but there is no
formal obligation for them to do so and they
remain the treating physician at all times.

In this case (Figure 5) Platypnea-orth-
odeoxia syndrome [17] is discussed and re-
fers to abnormal oxygenation in the upright
position a condition that has been correlated



with the reopening of foramen ovale and an
acute right-to-left intra cardiac shunt.

The discussed case (refer Figures 6 and
7) featured in the secure moderated social
media platform is connected to the patient’s
online health record and is finally published
in BMJ Case Reports by [17] where other
medical providers can take advantage of best
evidence and practice to apply to their own
patients. At UDHC BMJ Case Reports are
one of the resources used for information on
how clinicians have managed similar cases
to the ones currently explored.

UDHC is developing a model of per-
son centered health research. In recent
times, inspired by our collaborator from
Oxford, (author AP), we have embraced a
‘citizen science model’ for research [18].
UDHC and ThinkWell (a citizen research
platform) aim to provide an infrastructure
where the public can become informed and
responsible shared decision-makers who
help prioritize, initiate, design, organize
and participate in health research [19]. In
India and elsewhere the needs and resources
differ from the UK or the USA, therefore we
are building a clinical research foundation
that will target the needs of the local popu-
lation through observation and engagement
of interested citizens in a collaborative
learning atmosphere. We have begun to
train ‘patients, their primary caregivers
and all interested citizens’ in the essential
elements necessary to understand medicine
beginning with anatomy by explaining their
diagnosis with examples from the pathology
lab and by introducing them to medical
students and other patients who can take
the time to explain options for their medi-
cal future. Users will not only have access
to their own medical records and research
about their condition but they will also see
their disease in a concrete way through
anatomy in real time.

This research is very different from the
current dominant paradigm of ‘population
based research’ because we treat each and
every patient as a research project; a perspec-
tive which would not be achieved through
the traditional population based lens. This
research doesn’t focus on scaling or gener-
alization for population statistical outcomes
but is content to benefit one individual at a
time (as long as it is done with the support of
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current best evidence and ethics). The returns
for the physicians and researchers in this pro-
gram are in terms of learning and the finding
the resources to meet their patient’s needs.
Although their learning points are gathered
and shared as ‘case reports’ publications,
the emotional satisfaction one derives in
meeting the needs in an impossible situation
is difficult to share in words.

Qualitative research, test and train meth-
ods and comparative effectiveness research

are used to establish effectiveness of the
training and to identify gaps in research
understanding. The eagerness of the local
population to engage in this way is most
promising and the citizens, students and con-
sultants report this training is helping them
to better manage their health conditions,
contribute to shared decision making, and
to aid in intervention compliance.

Unlike other systems, UDHC started with
the people and the problem to be solved, they

ﬁgm, yaUDHC LOGN HOW WHAT WHY INPUT PROCESS OUTPUT DASHBOARD

A middle aged man with difficulty in breathing relieved only on lying down

Patient name : ACRONYCHIA462PEDUNCULATA

Below is the initial patient input posted by Dr Raj Takhar, Asstt Prof, PCMS on April 2013 in our processing forum tabula
rasa:

A 45 yr old male patient complaining of platypnea and sob on exertion of 3-4 month, dry cough and multiple joint pain .
Farmer but 20 yrs ago worked as guard in fertilizer factory for 12 yrs..treated for some skin lesions and muscular pain. o/e
knuckle hyperpigmentation of hand, b/l basal crepts, orthodeoxia in standing and standing up. CXR bl reticulonodular
shadows predominantly in Iwr zone, PFT restriction, X-ray both hand ? RA but RE -ve, MPK +ve, ANA-ve .

HRCT confident for IPF. Contrast ECHO - no Rt to Lt shunt....

Fig. 4 Initial step of UDHC workflow: Generating an online patient record

Ha) takbhar Ragroeed as sabron x s mabtis ad GOt 15 Ga went o
s |3
Fim ovesaxidar amey aedy @ yrvgstom,

SVer st e Lt b @ » e aabe

[ &

P PR N

Fig.5 Conversational learning on Tabula Rasa group
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then used the technology to support progress
rather than building technology in anticipation
of attracting a population. As the users needs
were met through the addition of technology,
the population UDHC was able to support
increased in numbers. When setbacks in
accessibility or usability occur from a tech-
nical perspective the population engagement
decreases until these problems are solved in
a way that meets the UDHC users’ needs.

Why do rural patients take the role that
we describe is something that is often asked.
There are many factors that contribute to
citizen patient collaboration including the
opportunity to relate to a community health
worker who takes a detailed history as op-
posed to a doctor who would not be able to
provide any more time than 5 minutes to a
patient. Patients value the feedback from
our moderating health professional who is
fortified through communications with our
network concerning their cases. Emails to
their local physician are shared with the
patients by our community health worker.
This communication is of value in answer-
ing the patient’s questions and is vastly
different from the traditional prescription
trajectory between the doctor and the
pharmacist. Patients report limited options
are traditionally shared in a manner that
can be very depressing. One of our recent
patients, a poor woman with a double valve
heart disease was simply asked to submit to
costly surgery and was not provided with
any less costly alternatives. This patient and
her relatives were distressed and affected
by the fact that their local physician gave
them a (do or die) goal of repairing the heart
valve fixed at a cost they couldn’t afford.
In this instance we were able in our center
to provide the family with a belief a good
life is possible even without the repair and
the patient quickly demonstrated incredible
relief in her symptoms in spite of no other
change in treatment and using the same
diuretics and rate reducing agents (for her
atrial fibrillation).

UDHC is encouraged by the success
of award winning initiatives developed by
UDHC leaders, social entrepreneurs and
students in the R3G Foundation [20]. These
include KMES, a project which matches
patients with available emergency rooms;
Save a Girl, the text based plan to reduce

[MIA Yearbook of Medical Informatics 2015
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female feticide and Arogya Maternal Care
which focuses on preventative care to re-
duce maternal mortality. The UDHC global
community plans to test the effectiveness of
these projects for community based action
research in collaboration with ThinkWell by
using their Public Led Online Trials (PLOT)
with full methodological trials support, a

secure platform, electronic data capture,
ethical oversight and researcher training
with the understanding that the platform
will be adapted it to the UDHC population
needs [21]. UDHC and ThinkWell have a
steering committee of international experts,
local practitioners, researchers and external
consultants in place to guide the progres-



sion of this stage. The users of the network
will also be consulted for the purpose of
gaining their feedback.

Discussion

“The job of the human being [in the dig-
ital age] is to become skilled at locating
relevant valid data for their needs. In the
sphere of medicine, the required skill is
to be able to relate the knowledge gener-
ated by the study of groups of patients or
populations to that lonely and anxious
individual who has come to seek help.”

Sir Muir Gray, 2001

In the UDHC model [16] there is room for
innovation in medical education not only for
the medical students but also for patients,
clinicians and other stakeholders. Users of
the network are privileged to observe how
medicine intersects with life over time [22].

One belief/hypothesis around this is: If
we can advance medical education (almost
an MBBS level) to patient and public un-
derstanding without resorting to simplistic
pamphlets or overly curated medical lan-
guage terms then not only will patients be
empowered, but even MBBS doctors will be
buoyed up automatically in their knowledge
as they will consistently be challenged by
relationship to use the information and be-
come part of the living evidence of informed
patients who see themselves as in partner-
ship with medical providers and their own
healthcare choices.

UDHC has initiated the process in a
unique and practical way with patients
coming in to LN Medical College in Bhopal.
Willing patients are taken to the anatomy
dissection hall and they are shown the ana-
tomical area where their own symptoms can
be localized. This is helpful as often a medi-
cal diagnosis is separated into an anatomical
diagnosis in other words we search for the
source of the problem and then there is a
parallel discussion concerning an etiolog-
ic-pathologic diagnosis or why is the reason,

pathway or future of the problem [23].
This segmented approach is confusing for

patients and medical students who started out

seeing themselves as whole persons in need
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of care but are then later shocked by seeing
their parts sectioned off for diagnosis and
intervention with no room for their life val-
ues or personal characteristics attached [24].
Bringing patients to the table empowers them
as they see the anatomy for themselves and
become participants in the conversation and
medical decision-making process so health-
care words are spoken with them instead of
only about them. Teaching patients in this
manner has manifold outcomes.

They can visualize their problem in a
more tangible way and we have found that
even when the condition is serious patients
who “see” the truth are less anxious and
better prepared to contribute to their own
healing process as the darkness of the
mystery of the ailment one can not see is
stripped away.

When the public comes face to face with
death, the corpse teaches them without
words the inevitability of the fact that their
currently functioning human machine has
to stop one day. This can be a powerful
motivator for difficult lifestyle changes.

A respect is engendered for our corpses/
cadavers who were the gift of very evolved
humans. UDHC has created large framed
photographs of these people outside the
dissection hall. Many patients and students
share that they are inspired by their pictures
and the stories they have left as their lega-
cy. Patients and students later themselves
express a desire to donate their own bodies
toward learning (those who previously had
not given this area any thought).

Nursing students and interns are in-
troduced to work underway within the
dissection hall. In reality our entire treating
team participates, usually after our rounds.
This provides ample opportunity for the
nursing students to practice intramuscular
injection techniques in the cadavers, while
our interns are able to practice intra-artic-
ular injections as well as more challenging
types of interventions many of which are
still to be fully developed. In short exper-
tise is developed under safe conditions and
with mentors in place so that trainees can
strengthen diagnostic skills, approaches to
the desperately ill and technical proficien-
cy so they are prepared to deal with future
patients in a climate of practical expertise
and emotional readiness.

Conclusion

“It is my aspiration that health finally will
be seen not as a blessing to be wished for,
but as a human right to be fought for.”

United Nations Secretary-General
Kofi Annan

UDHC is working to close health inequality
gaps in rural India. This model is devel-
oped within an interdisciplinary exchange
through a multiplicity of cultures to pro-
mote a scalable, accessible interface for the
benefit of healthcare quality.

Hans Rosling [25] shares in his TED
talks that gross national product is not the
only driver for improved health but that the
most valuable indicator is public knowledge
and health literacy. Indeed without health
literacy there is no real evidence based
shared medical decision-making. It is the
goal of UDHC to improve health literacy
through collaborative conversation centered
learning in local health care environments
and over the Internet [7].
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