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ABSTRACT
Personal health records may enhance pediatric care and outcomes. Few systems have
been developed or customized for pediatrics, and evaluations are scarce. Special
considerations in pediatrics include pediatric content such as growth charts, complex
privacy and confidentiality considerations, and the changing developmental needs of
children and adolescents. Pediatrics 2009;123:S97–S99
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EDIATRICIANS HAVE LONG used tools such as immunization cards and well-child
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booklets to provide families with access to key information about their children’s
PHR—personal health record
health. In the past 15 years, electronic records and the Internet have become
EHR— electronic health record
increasingly important and available mechanisms through which to provide families
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known as personal health records (PHRs), may play key roles in enhancing partnercchmc.org
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thermore, they can provide key health information when a child becomes ill away
from home or in a disaster. This article reviews PHR types and characteristics,
summarizes some existing systems, and describes special challenges for PHRs in pediatrics.
PHRs have been defined by the Markle Foundation as an “electronic application through which individuals can
access, manage and share their health information, and that of others for whom they are authorized, in a private,
secure, and confidential environment.”1 An ideal PHR would be lifelong and would integrate information from many
sources, such as health care systems, pharmacies, and insurers, as well as family-entered information such as
symptoms, health concerns, and self-monitoring findings. It would be controlled by the patient or family, and it
would be private and secure. It would facilitate communication between families and providers, using functions such
as secure e-mail.1 No existing systems meet all of these criteria, partly because of the difficulty of merging data from
multiple sources into a single data system. Privacy concerns and lack of a strong business case for PHRs have also
hindered their development.
In the early 1990s, many commercial vendors developed Internet-based, stand-alone systems. These systems
required consumers to enter and to maintain their own health information. Although some of these systems remain,
they have never become popular, likely because of the onerous nature of maintaining the information. Therefore,
PHRs linked to electronic health records (EHRs) and other sources of health information have become the preferred
model.1,2 Recently, several large software makers announced their plans to develop secure PHRs that could link to
physicians’ and hospitals’ EHRs.3,4 Once these systems overcome the technical challenges of integrating information
from multiple sources that code and store data in disparate ways, they likely will face consumer concerns about
privacy and the security of the health information. Previous consumer surveys found that privacy and security are
concerns of 90% of potential users, although many think that adequate technology exists to protect them.1 These
models promise to bring the ease of use and advanced functionality that is widely available in commerce to
Internet-based health tracking. The Robert Wood Johnson Foundation has sponsored 8 projects to design and to
build a prototype of a new generation of PHRs.5 Two of those projects focus on pediatric topics.
Most early PHRs linked to EHRs were developed by academic health centers. Nearly all of those systems focused
on adult populations in primary care6–10 or populations with specific chronic illnesses, such as diabetes mellitus11,12 or
heart failure.13,14 Such systems typically include access to key parts of the EHR, such as laboratory results, medications, and visits. They often allow patients to communicate electronically with providers and to track simple health
information. Previous research demonstrated that such systems can be feasible, secure, and well accepted by
patients.6,7,9,11,13,15–17 Laboratory results and e-mail typically have been the most popular features.
Fewer systems have been developed specifically for pediatrics. General pediatrics has lagged behind other
specialties in uptake of electronic health tools. For example, Menachemi et al18 found that only 13.7% of general
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pediatricians in Florida were using EHRs in 2005. A
national survey conducted the same year found that
21.3% of primary care pediatricians had EHRs in their
practice.19 Large networked practices were more likely to
report EHRs. Only 3.5% of solo practices reported using
EHRs. The relatively large number of solo and small
practices in pediatrics, compared with family medicine
and internal medicine, has been hypothesized as a reason for pediatricians’ lag in the use of EHRs. Lack of
pediatric functionality has also been cited as a reason for
the lower rates of adoption in pediatrics.19 Similarly,
many commercial PHRs, including those that are an
extension of an EHR, are focused more on the needs of
adults and may lack important pediatric functions, such
as immunization and development tracking.
Some PHRs and PHR-like tools have been developed
specifically for pediatrics. Since 1998, researchers and
developers at Children’s Hospital Boston have been developing a PHR (previously called PING and recently
renamed Indivo20) that can integrate pediatric data from
multiple sources, including multiple hospitals’ EHRs.21
Parents and patients can control access to the record, and
the architecture and programming are publicly available.
Indivo contains a broad range of functions, including
encounter records, laboratory results, messaging, family
data entry, and decision support.22
At Cincinnati Children’s Hospital Medical Center, a
more-limited, disease-specific approach was launched in
2002. Initially designed for families whose children had
undergone liver transplantation and later expanded to
juvenile idiopathic arthritis, diabetes mellitus, cystic fibrosis, and kidney transplantation, these Internet-based
systems connect families to key aspects of the medical
record for the condition, such as laboratory results, radiology reports, secure messaging, and links to relevant
health-related sites.23 Parents can control access to the
child’s portal data (see below). Like many PHRs, there
has been limited evaluation of the impact of these systems on patient and family outcomes.
There are a number of special challenges to the development and implementation of PHRs for pediatrics.
First, although standards and interoperability are critical
for all PHRs, special attention must be paid to pediatric
functions such as growth charts and complex immunization schedules. The American Academy of Pediatrics
has issued recommendations for EHR standards,24 and
these should also be applied to PHRs. Second, developmental issues in pediatrics complicate the confidentiality
and privacy issues for PHRs. Adolescents’ and parents’
legal rights to access medical records vary among states
in the United States and may differ depending on the
PHR content, such as psychiatric issues or reproductive
health. These issues typically have been handled at the
practice or hospital level, but they become more complex in electronic systems. PHRs will need to develop
multiple levels of security and to facilitate selective access to different components of the medical records.
Furthermore, these permissions must change as an adolescent ages. Once the adolescent reaches age 18, access
must be reassessed and systems developed to ensure that
the young adult controls access to his or her PHR. AdS98
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ditional complexity arises for those with joint or disputed custody and those in foster care, where access
rights may change frequently. Third, an ideal PHR would
adapt to changing developmental stages as children
progress from school age through adolescence. Different
interface styles and information complexity should be
designed for children and adolescents. Finally, pediatric
PHRs, to be optimally useful, must be customizable for
the large number of low-frequency but severe pediatric
chronic conditions. Families of children with chronic
conditions are likely to be the most-frequent users of
PHRs. These customizations are unlikely to be undertaken by large commercial PHR vendors alone. They will
require collaboration with pediatric specialists, family
organizations, and informaticians. Advocates for children’s health and pediatric PHRs can help ensure that
pediatric content and standards, privacy needs, and customization are incorporated into PHRs through engagement with vendors, development of incentives for vendors and practitioners, and education of the pediatric
community regarding the benefits and challenges of
PHRs.
ONE MOTHER’S STORY
Cincinnati Children’s Hospital Medical Center’s Liver
Portal allows me to be an active and informed parent,
making shared decisions with Kyle’s doctors concerning
his care. My 6-year-old son Kyle is the blessed recipient
of 2 liver transplants, 8 months apart in 2002. The Liver
Portal wasn’t yet available after the first transplant. A
typical day after we were home from the hospital would
go something like this. The nurse would come to the
house and draw his labs and I would wait by the phone
from noon on, waiting for the coordinator to call with
results. When the coordinator finally called, which was
usually around supper, I might get “everything is fine”
or “his numbers are up a little” or “his numbers are up
a lot and you have to be at the hospital at 7:30 AM for a
liver biopsy.” I was not able to see the numbers to get a
full grasp of what they were talking about. I have 3 older
children I would have to scramble to make arrangements for, for school transportation and babysitting. My
husband would have to make arrangements for work.
These days were very stressful for everyone in the immediate and extended family.
Shortly after his second transplant, I was given access
to the new Liver Portal. I did not comprehend at the time
just how much it would change my life. A typical day
now would start off with the nurse drawing Kyle’s labs
and 2 hours later I could sit at my computer and get
those results. I could see how high the numbers were
fluctuating. If I had questions, I could click over to the
Question and Answer [secure messaging] tab and type
out the question. Biopsies were no longer a surprise. I
was able to plan. So much of the stress was lifted because
of this access. Not only was stress relieved but I was able
to become an active partner in Kyle’s care. At one point
he was hospitalized with pneumonia. I researched his
labs and noticed his immunosuppressive drug level was
high. I asked the doctor if the high immunosuppressive
drug level was a coincidence or correlation. Initially he
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thought it was a coincidence, but after he looked more
closely he realized there was a correlation and lowered
the dose.
Another time Kyle’s liver enzymes were creeping a
little high and the doctor wanted to raise his immunosuppressive drug. He was looking back at only the last 4
lab draw values and I went back to the last 8 and showed
that Kyle has been doing this for ⬃7 months. The doctor
agreed and decided Kyle was stable, and he did not
change the dose. There are many smaller incidences like
these throughout the years.
The portal has allowed me to travel without bringing
Kyle’s “Medical Bible” with me. I can walk into any
hospital and give the doctor complete access to Kyle’s
medical history. Overall, the portal has reduced my
stress tremendously and it has allowed me to become an
important member of Kyle’s medical team.

10.

11.

12.

13.

14.

15.

REFERENCES
1. Markle Foundation. Connecting for Health: A Public-Private Collaborative. New York, NY: Markle Foundation; 2003
2. Tang PC, Ash JS, Bates DW, Overhage JM, Sands DZ. Personal
health records: definitions, benefits, and strategies for overcoming barriers to adoption. J Am Med Inform Assoc. 2006;13(2):
121–126
3. Lohr S. Microsoft rolls out personal health records. New York
Times. October 4, 2007. Available at: www.nytimes.com/2007/
10 / 04 / technology / 04nd-soft.html ? _r ⫽ 2&scp ⫽ 1 & sq⫽
personal%20health%20records&st⫽cse&oref⫽slogin&oref⫽
slogin. Accessed November 14, 2008
4. Lohr S. Google health begins its preseason at Cleveland Clinic.
New York Times. February 21, 2008. Available at: http://bits.blogs.
nytimes.com/2008/02/21/google-health-begins-its-preseason-atcleveland-clinic. Accessed May 24, 2008
5. Robert Wood Johnson Foundation. Project HealthDesign: rethinking the power and potential of personal health records—
grantee projects. Available at: www.projecthealthdesign.org/
projects. Accessed November 14, 2008
6. Cimino JJ, Patel VL, Kushniruk AW. What do patients do with
access to their medical records? Medinfo. 2001;10(2):
1440 –1444
7. Cimino JJ, Patel VL, Kushniruk AW. The patient clinical information system (PatCIS): technical solutions for and experience
with giving patients access to their electronic medical records.
Int J Med Inform. 2002;68(1–3):113–127
8. Lin CT, Wittevrongel L, Moore L, Beaty BL, Ross SE. An
Internet-based patient-provider communication system: randomized controlled trial. J Med Internet Res. 2005;7(4):e47
9. Masys D, Baker D, Butros A, Cowles KE. Giving patients access

16.

17.

18.

19.

20.

21.
22.

23.

24.

to their medical records via the Internet: the PCASSO experience. J Am Med Inform Assoc. 2002;9(2):181–191
Weingart SN, Rind D, Tofias Z, Sands DZ. Who uses the patient
Internet portal? The PatientSite experience. J Am Med Inform
Assoc. 2006;13(1):91–95
de Clercq P, Hasman A, Wolffenbuttle B. A consumer health
record for supporting the patient-centered management of
chronic diseases. Med Inform Internet Med. 2003;28(2):117–127
Gómez EJ, Hernando ME, García A, et al. Telemedicine as a
tool for intensive management of diabetes: the DIABTel experience. Comput Methods Programs Biomed. 2002;69(2):163–177
Earnest MA, Ross SE, Wittevrongel L, Moore LA, Lin CT. Use
of a patient-accessible electronic medical record in a practice
for congestive heart failure: patient and physician experiences.
J Am Med Inform Assoc. 2004;11(5):410 – 417
Riegel B, Carlson B, Kopp Z, LePetri B, Glaser D, Unger A.
Effect of a standardized nurse case-management telephone
intervention on resource use in patients with chronic heart
failure. Arch Intern Med. 2002;162(6):705–712
Dorr D, Bonner LM, Cohen AN, et al. Informatics systems to
promote improved care for chronic illness: a literature review.
J Am Med Inform Assoc. 2007;14(2):156 –163
Garrido T, Jamieson L, Zhou Y, Wiesenthal A, Liang L. Effect of
electronic health records in ambulatory care: retrospective,
serial, cross sectional study. BMJ. 2005;330(7491):581
Hassol A, Walker JM, Kidder D, et al. Patient experiences and
attitudes about access to a patient electronic health care record
and linked web messaging. J Am Med Inform Assoc. 2004;11(6):
505–513
Menachemi N, Ettel DL, Brooks RG, Simpson L. Charting the
use of electronic health records and other information technologies among child health providers. BMC Pediatr. 2006;6:21
Kemper AR, Uren RL, Clark SJ. Adoption of electronic health
records in primary care pediatric practices. Pediatrics. 2006;
118(1). Available at: www.pediatrics.org/cgi/content/full/118/
1/e20
Children’s Hospital Informatics Program. IndivoHealth: personally controlled health record. Available at: www.indivohealth.org.
Accessed May 24, 2008
Halamka JD, Mandl KD, Tang PC. Early experiences with
personal health records. J Am Med Inform Assoc. 2008;15(1):1–7
Mandl KD, Simons WW, Crawford WC, Abbett JM. Indivo: a
personally controlled health record for health information exchange and communication. BMC Med Inform Decis Mak. 2007;
7:25
Cincinnati Children’s Hospital Medical Center. My Care Connection. Available at: https://mycareconnection.cchmc.org.
Accessed May 24, 2008
Spooner SA. Special requirements of electronic health record
systems in pediatrics. Pediatrics. 2007;119(3):631– 637

PEDIATRICS Volume 123, Supplement 2, January 2009

Downloaded from by guest on June 27, 2017

S99

Pediatric Personal Health Records: Current Trends and Key Challenges
Maria T. Britto and Janet Wimberg
Pediatrics 2009;123;S97
DOI: 10.1542/peds.2008-1755I
Updated Information &
Services

including high resolution figures, can be found at:
/content/123/Supplement_2/S97.full.html

References

This article cites 17 articles, 9 of which can be accessed free
at:
/content/123/Supplement_2/S97.full.html#ref-list-1

Citations

This article has been cited by 2 HighWire-hosted articles:
/content/123/Supplement_2/S97.full.html#related-urls

Subspecialty Collections

This article, along with others on similar topics, appears in
the following collection(s):
Health Information Technology
/cgi/collection/health_information_technology_sub

Permissions & Licensing

Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
/site/misc/reprints.xhtml

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2009 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

Downloaded from by guest on June 27, 2017

Pediatric Personal Health Records: Current Trends and Key Challenges
Maria T. Britto and Janet Wimberg
Pediatrics 2009;123;S97
DOI: 10.1542/peds.2008-1755I

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
/content/123/Supplement_2/S97.full.html

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned,
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2009 by the American Academy
of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

Downloaded from by guest on June 27, 2017

