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Motivation
• Chronic diseases (diabetes, asthma, and obesity) account for 46% of global disease 

burden

• The traditional model of episodic care in clinic and hospital-based settings is 
suboptimal for improving chronic disease outcomes

•mHealth technology present opportunities to enhance disease prevention and 
management by extending health interventions beyond the reach of traditional care

• However, mHealth is emerging as a patchwork of incompatible applications serving 
narrow, albeit valuable, needs, and thus could benefit from more coordinated development
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Goal
• Open architecture

– standardized interfaces
– standardized components
– standardized data formats
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POLICYFORUM

           C
hronic diseases like diabetes, asthma, 
and obesity account for 46% of global 
disease burden ( 1). The traditional 

model of episodic care in clinic and hospi-
tal-based settings is suboptimal for improv-
ing chronic disease outcomes ( 2). Mobile 
communication devices, in conjunction with 
Internet and social media, present opportuni-
ties to enhance disease prevention and man-
agement by extending health interventions 
beyond the reach of traditional care—an 
approach referred to as mHealth ( 3). How-
ever, mHealth is emerging as a patchwork of 
incompatible applications (“apps”) serving 
narrow, albeit valuable, needs, and thus could 
benefi t from more coordinated development 
( 4). A public-private partnership to define 
and instantiate an “open” mHealth architec-
ture (described below), in the context of eco-
nomic incentives and enabling policies, could 
support medical discovery and evidence-
based practice about managing and prevent-
ing chronic disease.

Why mHealth?
Development and treatment of chronic dis-
eases take place in daily life outside of tra-
ditional clinical settings. To determine and 
adjust treatment for these diseases, clini-
cians depend heavily on patient reports of 
symptoms, side effects, and functional status. 
Typically, patients report at clinic visits that 
are months apart, and recall accuracy can be 
highly variable ( 5). mHealth makes it feasi-
ble for patients to collect and share relevant 
data at any time, not just when they happen 
to visit a clinic, allowing more rapid conver-
gence to optimal treatment. For example, a 
patient with epilepsy can self-report on drugs 
and dosages taken and the number and sever-
ity of seizures and side effects. The app sends 
this data in real time to the clinician, who can 
look for patterns of response and guide the 
patient to titrate his medications over weeks 
instead of months.

        mHealth apps can contribute to a rapid, 

        learning health system,         but this may be dif-
fi cult if each app is built as a closed appli-
cation with its own proprietary data format, 
        management,         and analysis. Such a “stove-
pipe” or “siloed” approach fundamentally 
limits the potential of mHealth by impeding 
data-sharing with other apps and with elec-
tronic and personal health records (EHRs 
and PHRs). Ineffi ciencies and lack of inno-
vation plague health information technol-
ogy (IT) systems that are closed and rigid 
( 6). For example,         a patient who is diabetic, 
        hypertensive,         and suffering from depres-
sion is unlikely to sustain use of multiple, 
        siloed,         noncommunicating,         disease-specifi c 
apps that each monitor diet and medications. 
An open architecture built around shared 
data standards and the global communi-
cation network already in place to support 
interoperable voice and data transfer can 
promote the scaling,         coherence,         and power 

of mHealth. Such an architecture should 
complement broader ongoing developments 
for scalable and sustainable health informa-
tion systems,         including various national ( 7, 
         8) and international ( 9,          10) initiatives.

Open Architecture Benefi ts
In an open architecture, components have 
well-defi ned, published interfaces that allow 
interconnection and use in ways other than 
as originally implemented or intended ( 11). 
They allow interested parties to expand the 
functionality of the system without modify-
ing existing components.

Open architectures act as innovation infra-
structure much like transportation, telecom-
munications, and fi nancial systems. Although 
not perfect (for example, because of weak-
ness in built-in security), the Internet’s open 
architecture sparked unprecedented cycles of 
innovation across all sectors of the economy. 

Open mHealth Architecture: 
An Engine for Health Care Innovation

HEALTH CARE DELIVERY

Deborah Estrin 1 * and Ida Sim 2  

Standardized interfaces and shared 

components are critical for realizing 

the potential of mobile-device–enabled 

health care delivery and research.

*Author for correspondence: destrin@cs.ucla.edu

1Department of Computer Science, University of California, 
Los Angeles, Los Angeles, CA 90095, USA.  2Department of 
Medicine, University of California, San Francisco, San Fran-
cisco, CA 94143, USA.

Stovepipe

Mobile platforms

iPhone/Android /

Feature Phones

Patient /Caregivers Patient /Caregivers

Open

mHealth Architecture

Mobile platforms

iPhone/Android /

Feature Phones

Re-usable health 

data and knowledge 

services

Standardized 

personal data 

vaults and health 

specific data 

exchange protocols

Analysis /
visualization/

feedback

Processing

Storage

Data transport

Data capture

A
P

P
L

I
C

A
T

I
O

N
S

mHealth architecture: Stovepipe versus Open. The narrow waist of the open hourglass will include at least 
health-specifi c syntactic and semantic data standards; patient identity standards; core data processing func-
tions such as feature extraction and analytics; and data stores that allow for selective, patient-controlled shar-
ing. Standards should be common with broader health IT standards whenever possible.
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OMH Architecture
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OMH Schemas
• A set of JSON standard for various 

mHealth data points
• Semantic standardization

• Design principles
• Templates
• Library
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Architectural Components
• Data Storage Unit (DSU)

– Micro-service (docker)
– Oauth2 authentication
– RESTful interface 

• POST data points
• GET data points

• Integration of other data formats / sources
– Shimmer – pull activity tracker data (fitbit, 

RunKeeper, etc.)
– Granola – integrates to Apple HealthKit
– Pulse – integrate with EHR/HL7 data

• Visualization 
– blood pressure
– heart rate
– ...
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Shimmer
• Can pull health data from popular third-party APIs like Runkeeper 

and Fitbit.
• Converts data into OMH valid schemas
• Supports

– Fitbit
– Google Fit
– iHealth
– Jawbone UP
– Misfit
– Moves
– RunKeeper
– Withings

(c) Jakob E. Bardram7



UBISS 2018 – Intro to Personal Health Technology and Mobile Health June 2018

Standardization
• Open mHealth is now part of an IEEE standardization effort
• IEEE P1752

• Standardization of
– schemas
– end-point APIs

• Relation to other (IEEE) standards
– HL7 / FHIR
– ISO/IEEE 11073 Personal Health Data (PHD)
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Now – it’s your turn
• Download and install the omh-dsu-ri

– using docker

• Play around using postman

• Try to generate and load sample data 
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