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Abstract
Health care spending in the U.S. over the past decade has dramatically increased over the past decade and is
expected to rise to 20% of GDP in the United States by the end of the decade. In 2010, the U.S. Congress approved the
Health Care Reform Act with a critical component of this legislation being the adoption of health information technologies
(i.e. EMRs, EHRs, PHRs, etc.) aimed at transforming the health care system. Consumer-driven health care models
are seen as essential to control the escalating costs of health care. The objective of this research is to canvas the
landscape of existing standards and guidelines relating to electronic personal health records (PHRs) and to evaluate
the level of adoption of these standards and guidelines amongst current vendors. Through this effort, we propose a
consensus standard for PHRs consisting of 14 data components, 11 of which should be essential for all PHRs and
3 additional recommended data components. Through a survey of existing PHR vendors, we observe a low level of
adoption of existing standards in commercially available PHR products and note a wide variation (36-73%) of inclusion
of critical and desired data components. Further, we propose 4 key features and services based upon a review of
the existing literature to facilitate consumer adoption and to improve usefulness of PHRs. By proposing a consensus
standard for PHR data components and features, we seek to provide clarity to developers and vendors of HIT products
to facilitate product development, interoperability, and integration and data exchange with existing EMR/EHR products.
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Introduction
The health care system in the United States is one of the most
expensive in the world with approximately 17.3% of GDP in annual
expenses going to health care spending and with costs expected to rise
dramatically by the end of the decade to nearly 20% of U.S. GDP [1].
In 2009 alone, nearly $2.5 trillion was spent in the United States by
federal, state, and local governments, corporations, and individuals on
health care. Of this, it is estimated that nearly $700 billion a year is spent
on wasteful healthcare spending due to unnecessary care delivered,
medical fraud, administrative inefficiency, provider error and medical
mistakes, preventable conditions, and lack of care coordination [2].
To address the rising costs in health care, the Healthcare Information
and Management Systems Society (HIMSS) submitted a series of
recommendations for transforming the health care system through
the use of health information technologies (HIT) [3]. In fact, HIT is
a key component of the Health Care Reform Act adopted by Congress
in March 2010. The term HIT is used to encompass numerous forms
of digital health records such as electronic medical records (EMRs),
electronic health records (EHRs), personal health records (PHRs), and
payer-based health records (PBRs), each ideally integrating with one
another seamlessly through common data information standards to
promote interoperability, privacy and security of health information,
and improve overall outcomes.
Hospital and insurer-based HIT adoption has dramatically
increased over the past few years as a result of the Health Care Reform
Act and has been a growing trend of the past decade. However,
personal health records remain a challenge and could benefit greatly
from a common set of standards. In its basic definition, PHRs provide
a wide variety of tools allowing individuals to manage their health
information in a variety of ways. Consumer driven, PHRs vary from
traditional paper files kept by individuals of doctor’s visits to more
complex documentation covering the entire cradle-to-grave experience
of each person. As a result of the heterogeneity of utilization by
individuals, there is currently no common set of standards to define
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essential components of a PHR. Some argue for the bare minimum
data content solely for emergency situations whereas others advocate
for an entire lifetime health record. The American Health Information
Management Association (AHIMA) defines a personal health record
as “an electronic, lifelong resource of health information needed to
make health decisions. Individuals own and manage the information in
the PHR… from healthcare providers and the individual. The PHR is
maintained in a secure and private environment, with the individual
determining rights of access. The PHR does not replace the legal record
of any provider”[4]. According to the definition by AHIMA and others,
an individual ideally will be able to manage their personal health
information (e.g. immunization records, allergies, medical test, etc.)
from their own PHR and be able to exchange data with a wide variety
of health care organizations and providers (i.e. primary care physician,
pharmacies, hospitals, etc.).
Although, many organizations are attempting to develop a clear
unique definition for PHRs, a real consensus has not been reached.
Current standards do not take into consideration the uniqueness of the
needs of the PHRs in contrast to other well-known technologies such
as electronic hospital and payer-based health/medical records. While
the focus of existing standards to date has been mainly on content of
PHRs [5], consumer adoption and utilization of PHRs will be hindered
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until standards also include key features such as health management
tools [6], medical scheduling [7], patient-provider communication [8],
and medication/prescription management [9]. Seamless integration of
data from provider sources is necessary to facilitate populating of the
PHR and reduce the barrier to maintenance of the record. Further, the
greatest value of PHRs will not just come from the data it stores, but
from the various services it provides in order to provide individualized
coordination of care needs. The objective of this research is to
establish a recommended, minimum core for PHR data content (i.e.
health information components) as well as key features (i.e. services)
essential for widespread adoption by consumers and providers. This
work provides a comprehensive review of existing standards and also a
survey of current market vendors. A true PHR standard that addresses
both data components as well as features will enable interoperability
amongst PHRs as well as permit data to flow from electronic hospital
and payer-based health/medical records and avoid “creating silos of
data is just as wasteful as creating silos of care” [10].

Review of existing PHR standards for health data and desired
features
Currently, there is a wide dispute on what health information
should be contained in PHRs due to the complexity of the intended
use by consumers. In addition to existing standards on data content,
different professional organizations have made recommendations
relating to PHR data content. In addition to AHIMA and HIMSS
previously mentioned, other organizations who have developed
content guidelines for PHRs include the National Academy of Science’s
Institute of Medicine (IOM), U.S. Department of Health & Human
Services’ Agency for Healthcare Research and Quality (AHRQ),
American Medical Informatics Association (AMIA), American
Academy of Family Physicians (AAFP), and the National Medical
Library Association/National Library of Medicine’s Joint Electronic
Personal Health Record Taskforce. This review provides a snapshot of
an evolving landscape for PHRs.

PHR standards
Currently, there are numerous standards available that govern
data content of PHRs. These include the Continuity of Care Document
(CCD), ASTM’s Continuity of Care Record (CCR), the HL-7 Clinical
Document Architecture (CDA), Digital Imaging and Communications
in Medicine (DICOM), and the Good Electronic Health Record
(GEHR). The CCR contains “a core data set of the most relevant
administrative, demographic, and clinical information facts about a
patient’s health care, covering one or more health care encounters”[11].
This standard is favored by AAFP [12]. In contrast, the HL-7’s CDA
was developed “to provide a common representation for clinical
documents through a document mark-up standard” [13]. Whereas
the former focuses on the patient’s health care encounters through
17 different health categories, the latter focuses on documentation of
clinical data such as consultation notes, pathology, radiology, discharge
instructions, etc. In 2007, through a combined collaboration, the CCD,
an XML-based standard with 16 health categories, resulted from the
merging of two most popular standards for PHRs, the CCR and the
CDA, and combines the benefits of both. “The Continuity of Care
Document (CCD), resulting from the representation and mapping of
CCR data within the CDA, will help drive the use of structured XML
standards for clinical information exchange and the improvement
of patient safety, quality, and efficiency”[14]. With its release, it was
J Health Med Informat

expected that the CCD would serve as the dominant standard for
development of PHRs. However, in practice, this vision has yet to be
proven realized.
In addition to the existing standards mentioned, individual
professional organizations have proposed guidelines for PHR data
content. AHIMA proposed a PHR with 18 health data categories
intended as “a collection of important information about [one’s] health
or the health of someone you’re caring for, such as a parent or a child
that [one] actively maintains and updates” [15]. HIMSS provides an
expanded set of guidelines beyond storage of health information to
include support for “a collection of health related tools… for managing
relevant health information, promoting health maintenance and
assisting with chronic disease management” [16]. Similarly, in 2005,
the AMIA proposed guidelines for PHRs to include tools allowing
individuals to manage their health information, improve health and
wellness, and contain both qualitative (i.e. description of symptoms or
medical problems) and quantitative (i.e. blood pressure information,
home diagnostic equipment, etc.) [17].
A comparison of the existing standards and guidelines is provided
in table 1. From this data, 31 total data components were identified,
twenty (20) common data components and 11 additional “other”
components identified only once by any standard or guideline. Total
data components for these standards and guidelines ranged from 9
(AMIA) to 18 (AHIMA). Only 5 data components (i.e. immunizations,
medications/prescriptions, allergies/adverse reactions, family history,
lab results) were identified by each of the seven standards/guidelines
reviewed. One additional data component, procedures/surgeries, was
identified by 6 of the 7. Five data components (i.e. health providers,
insurance payer, social history/lifestyle, diagnoses/conditions, clinical
encounters) were specified at least 4 times and 3 others (i.e. vital signs,
care plan, home monitoring) were identified 3 times. Seven of the 11
“other” components, those identified only once, were contained in the
PHR guideline set forth by AHIMA.
From table 1, we propose that a consensus set of data components
can be derived. These are represented in table 2 and fall under three
categories. Critical data components are comprised of those from
table 1 that are identified by at least 6 of the 7 standards. Desired data
components are those that were identified by 3-5 of the standards/
guidelines. Recommended data components were those mentioned by
two of the standards/guidelines reviewed.
In addition to data standards, standards for terminology and
nomenclature also have been adopted by PHR vendors. These include
the International Classification of Diseases (ICD-9/ICD-10), the
Systemized Nomenclature of Medicine (SNOMED) and the Unified
Medical Language System (UMLS).These standards were developed
to promote a common terminology to facilitate interoperability and
enhance usability of PHR systems.

Recommended PHR features
While existing standards address data content and terminology, they
do not include essential features (i.e. tools or services) that may make
PHRs truly beneficial to consumers. Without these features, the impact
of PHRs is likely to be muted and consumer adoption rates low. Through
a review of the literature of existing pilot studies and surveys conducted,
several key recommended features have emerged.
In 2002, a survey conducted by Capmed, one of the oldest PHR
vendors, examined the primary use of PHRs by end-users. Results
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CCR

CCD

CDA

AHIMA

HIMSS

AMIA

ePHR Taskforce

Immunizations

X

X

X

X

X

X

X

Medications/ Prescriptions

X

X

X

X

X

X

X

Allergies/ Adverse Reactions

X

X

X

X

X

X

X

Family History

X

X

X

X

X

X

X

Lab/Test Results

X

X

X

X

X

X

X

Procedures/ Surgeries

X

X

X

X

X

X

Health Providers

X

X

X

Insurance / Payer Information

X

X

Social History/ Lifestyle

X

X

X

Problems, Diagnoses,
Conditions

X

X

X

X

Clinical Encounter

X

X

X

X

Vital Signs

X

X

X

Care Plan

X

X

X

X

X

Common Data Components

X
X

Home Monitoring

X
X

X

Medical Equipment
Functional Status

X

X

9

10

X

Health Maintenance/ Exercise

X

Advanced Directives

X

X

X

X

Personal ID (i.e. SSN, etc)

X

X

Emergency Contact Info

X

X

Other Items:
•
•
•
•
•

Patient Demographics
Statistics
•
Appropriate Results

Total Data Components

17

•

Purpose

16

•
•
•
•

Special info
Donor
Authorization
Provider
Correspondence
Eye/Dental Record
Physical Exams
Special Opinion
Release Forms

13

18

10

Note: Grey: Indicates data components identified in at least 6 of the 7 PHR standards. Green: Indicates components identified by 3-5 of the 7 PHR standards. White:
Indicates   data components identified in 2 or less of the 7 PHR standards.
Table 1: Comparison of data components for existing standards and guidelines.

showed 26.4% would like to access family medical history, 21.4%
track doctor visits, 18.7% track lab results, and 13.5% track/trend
one’s health status [18]. In 2003, the Markle Foundation conducted
a national survey of 1,246 online households who indicated 75% will
use a PHR to email their doctor, 69 % to track their immunizations,
69% to note mistakes in their record, 65% to transfer information to
a new doctor, 63% to get and track their test results [19]. Additional
recommendations by the Institute of Medicine (IOM) proposed PHR
access to a provider’s system for data exchange and PHR-facilitated
communication between physician and individuals [20]. Additionally,
the AMIA, Kaiser Permanente Institute for Health Policy, the Robert
Wood Johnson Foundation, and HHS’ AHRQ proposed features for
facilitating gathering of data from different health care sources [21]
Critical

Desired

Recommended

Immunizations

Health Providers

Vital Signs

Medications/ Prescriptions Insurance / Payer Information
Allergies/ Adverse
Reactions

Social History/ Lifestyle

Family History

Problems, Diagnoses,
Conditions

Lab/Test Results

Clinical Encounter

Care Plan
Home Monitoring

Procedures/ Surgeries
Table 2: Recommended Consensus Standard for PHR Data Components.
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Categories

Free

Paid

Web-Based

25

63

Software Based

0

1

Paper Based

2

13

Table 3: PHR Vendors by Platform and Cost.

(i.e. claims data, commercial laboratories, monitoring devices, etc) and
for providing ongoing and secure EMAIL communication between
physician and individual, online appointment scheduling, collaborative
health tracking and chronic disease management [17], prescription
refills, medication reminders, and to report problems. [20]

Review of current PHR vendors and products
As shown in table 1, the varied data components specified in
each of the existing standards and guidelines led to a diverse offering
of PHR products. A report on standard adoption made by Joint
Electronic Personal Health Record Task Force indicated a lack of
standard adoption among PHR vendors [22]. The reports highlights
from a total of 117 PHR vendors sampled, only 34% (44) followed some
kind of standard. This suggests that the remainder may not follow any
standard. Also, the breakdown of standard adoption varies based on
the type of standard they follow: 16 PHRs vendors followed the CCR,
11 HL7, and 5 CCD.
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About My Health

Health String

Medi Connect Global

Patient Power

Access My Records

Health Records Online

MedicalSummary

PatienTrak

Activ Doctors Online

HealthTracer

MedNotice

People Chart

AMESMyFile

HealthTracks

Medsfile.com

Personal MD

A Smart PHR

HealthTrio

MemiTech 911 Medical ID Card

Personal Medical Records

CapMedPHR

IHealthRecord

Merck Source

PHR4me

CapMed icePHR Mobile

IQHealth

Microsoft Healthvault

Polka

Caregiver Alliance Web Services

It runs in my family

MyChart

Powerful Patient Solutions

Compiling Your Family Health History

Jakoter Health Organizer

My Doclopedia PHR

RelayHealth

CrisisID

Juniper Health

My Health

RememberItNow

dLife

Keas

MyHealthFolders

Securamed

DrGlobe.com

KIS Electronic Health Record

My HealtheVet

So Tell Me Medical Organizer

Dr. I-net

Laxor

MylifeSaver

Synchart

Dossia

Lifeledger

MyMedSafe

TAC Health

EMRy Stick

LifeNet

MyMedicalRecords.com

Telemedical.com

ER-IDcard

LifeonKey

MyMediConnect

VIA

Full Circle Registry

LifeSensor

MyMediList

VitalChart

GlobalPatientRecord

Lynxcare

MyNetRecord.com

Web MD Health Manager

Good Health Network

Magnus Health Portal

My Personal Guardian

WorldMedCard

GoogleHealth

MdiKeepr

myPHI

Your Health Record

HealthButler

MedDataNet

MyPRO Medical-Health Records Organizer

ZebraHealth

Healthy Circles

Medefile

My Vital Data

911 Medical ID Card

HealtheTracks

Medical ID Card

NoMoreClipboard

Healthgram.com

MedicAlert

Organized Solutions

HealthNote

MediCompass

OnlineMedicalRegistry

HealthVault
(Microsoft)

Securamed

NoMoreClipboard

Immunization

C

X

X

X

X

2

Medications/Prescriptions

C

X

3

Allergy/Adverse Reactions

C

X

4

Family History

C

5

Lab/Test Results

C

X

6

Procedures/Surgeries

C

X

X

N=6

83%

66%

X

X

% of Critical Data Components
7

Health Providers

D

8

Insurance/Payer Information

D

9

Social History/Lifestyles

D

10

Problems/Diagnoses/ Conditions

D

11

Clinical Encounters

D

% of Desired Data Components

N=5

X

X

X

X

X

X

75%

X

X

X

X

X

100%

X

X

X

X

62.5%

X

75%

X

X

50%

X

X

X

62.5%

50%

83%

83%

X

X

X

X

X

X

66%

83%

50%

X

X

X

X

X

% Inclusion

X

X

Dr. Global

X

X

VitalChart

Components

WebMD

Google Health

1

Data

Item #

Mynetrecords

Consensus Data
Components

Table 4: Sample list of commercially available PHR products.

X

12.5%

X

X

87.5%
50%

X

62.5%
0%

40%

40%

60%

40%

60%

40%

40%

20%

12

Vital signs

R

0%

13

Care Plan

R

0%

14

Home Monitoring

R

0%

% of Recommended Data
Components

N=3

0%

0%

0%

0%

0%

0%

0%

0%

Note: For data components, C = critical; D = desired; R=recommended.
Table 5: Comparison of Ideal Data Components vs. PHR Products.
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X

37.5%
X

Interaction w/ physician

12.5%
0%

Access to reliable health information
Health Tracking
% of Desired Features

% Inclusion

Dr. Global

WebMD

Mynetrecords

X

VitalChart

X

NoMoreClipboard

HealthVault
(Microsoft)

Access to outside data (i.e. EHRs, providers)

Securamed

Desired
Features

Google Health
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X

X

50%

50%

0%

25%

25%

0%

X

X

25%

25%

50%

Table 6: Comparison of Proposed Features vs. PHR Products.

Additionally, the availability of PHR products vary by platform from
paper-based to software-based (i.e. applications) to web-based and also
be separated by price, i.e. free vs. charge. Using the AHIMA operated
website, myPHR.com, a search of all platforms (i.e. paper, software,
and web) and price categories resulted in 97 unique PHR products
available. Table 3 provides a summary of commercially available
products by platform and price categories. Further, table 4 provides
a listing of the various available products currently on the market. As
the PHR marketplace is a rapidly changing and fluid marketplace, this
information only provides a current snapshot of vendors and products
available. It is expected this list will be significantly different within a
few years as vendors seek to develop a business model around PHRs.
Already within the past 6 months, Google has announced its exit from
the PHR market.
To assess the level of agreement of existing PHR products to the
proposed consensus standards listed in table 2, a sample of 8 PHR
products from table 4 were evaluated. This sample was selected based
upon their importance to the PHR market. These include PHR offerings
such as Google Health (Google Inc., Mountain View, CA), Healthvault
(Microsoft Corp., Redmond, WA), NoMoreClipboard (Ft. Wayne, IN)
, VitalChart (Durham, NC), MyNetRecords (Leichhardt, Australia),
WebMD (NewYork, NY), Dr. Global (DGL, New Plymouth, New
Zealand), Securamed (http://www.securamed.com). Table 5 provides a
comparison of how each product compares to the proposed consensus
data standard.
Of the PHR products evaluated, none contained all critical
components proposed. The percent inclusion, i.e. percentage of times
a particular data component was found in all PHRs surveyed, ranged
from 50% to 100%. Surprisingly, the only critical data component to be
included in 100% of PHRs surveyed was “allergies/adverse reactions.”
For each PHR surveyed, the percentage of critical data components
ranged from 50% to 83%. Half of the PHRs evaluated contained 5 of
the 6 critical components. Of the desired data components proposed
in table 2, the level of inclusion is drastically lower. Again, none of the
desired data components was contained in all PHRs tested. One data
component, insurance/payer information, was found in 7 of the 8 PHRs
evaluated. One category, clinical encounters, was not found in any of
the PHRs, while another, health providers, was found in only one.
Finally, evaluation of the recommended data components shows that
none of the PHR vendors included these any of these data components.
Finally, table 6 provides a comparison of the same PHR products
in relation to the desired features (i.e. services) mentioned previously.
Overall, there is a low level of inclusion of these features across the
J Health Med Informat

various PHR products surveyed. The same can be observed for each
individual PHR with only Google Health and Microsoft’s Health vault
containing at least 50% of the desired features.

Conclusion
The findings of this research suggest that, while there is a strong
desire to establish standards for data components contained in
PHRs, there remain considerable differences amongst the various
existing standards and guidelines for PHRs. We propose herein a
consensus standard for PHR data components consisting of 14 total
data components. These 14 data components fall under three main
categories, i.e. critical (i.e. immunizations, medications, allergies,
family history, lab/test results, procedures/surgeries), desired (i.e.
health providers, insurance/payer information, lifestyle/social history,
conditions and diagnoses, clinical encounters), and recommended (i.e.
vital signs, care planning, home monitoring). Of these, we place the
highest priority upon the components contained in the critical and
desired categories and believe these are 11 data components essential
for all PHRs.
From a sample of 8 PHR vendors selected based upon size and
influence within the market, we observed there exists a low level of
adoption of existing PHR standards, consistent with previous reports
in the literature [22]. For critical data components, inclusion into
existing PHR products range greatly by vendor between 50-83%.
For desired data components, inclusion by product ranged between
40-60%. None of the PHR products tested included any of the data
components from the recommended category. The results from the
review of PHR vendors perhaps are reflective of the confusion in the
marketplace regarding which standard or guideline is most appropriate
to adopt. By this effort, we have attempted to provide some clarity for
PHR developers and vendors.
In addition to proposing a consensus standard for PHR data
components, this research propose a minimum set of features would
also enhance adoption of PHRs amongst consumers. These key features
include services to 1) link other existing sources of medical information
(i.e. EHRs, providers, pharmacies, insurance companies) to the PHR
under the control of the individual, 2) enhance interaction with health
care providers, and 3) access to reliable health information, and 4)
health tracking and monitoring. In order for consumers to be actively
engaged in their own health and care, the PHR must serve not only to
record an individual’s health throughout the lifespan, but must also
facilitate healthy living, chronic disease management, and preventive
models of health care.
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