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Abstract

Background: Electronic personal health records (PHRs) are increasingly recognized and used as a tool to address various
challenges stemming from the scattered and incompatible personal health information that exists in the contemporary US health
care system. Although activity around PHR development and deployment has increased in recent years, little has been reported
regarding the use and utility of PHRs among low-income and/or elderly populations.

Objective:  The aim was to assess the use and utility of PHRsin alow-income, elderly population.

Methods: We deployed a Web-based, institution-neutral PHR system, the Personal Health Information Management System
(PHIMYS), in a federally funded housing facility for low-income and elderly residents. We assessed use and user satisfaction
through system logs, questionnaire surveys, and user group meetings.

Results:  Over the 33-month study period, 70 residents participated; this number was reduced to 44 by the end of the study.
Although the PHIM Swas available for free and personal assistance and computerswith Internet connection were provided without
any cost to residents, only 13% (44/330) of the eligible residents used the system, and system usage was limited. Almost one half
of the users (47%, 33/70) used the PHIM S only on a single day. Use was also highly correlated with the availability of in-person
assistance; 77% of user activities occurred while the assistance was available. Residents’ ability to use the PHR system was
limited by poor computer and Internet skills, technophobia, low health literacy, and limited physical/cognitive abilities. Among
the 44 PHIMS users, 14 (32%) responded to the questionnaire. In this selected subgroup of survey participants, the majority
(82%, 9/11) used the PHIMSS three times or more and reported that it improved the quality of overall health care they received.

Conclusions:  Our findings suggest that those who can benefit the most from a PHR system may be the least able to use it.
Disparitiesin access to and use of computers, the Internet, and PHRs may exacerbate health care inequality in the future.

(J Med I nternet Res 2009;11(4):e44) doi: 10.2196/jmir.1256
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Introduction

Health care systems around the world are facing various
challenges. In the United States in particular, the health care
systemisconsidered expensive, fragmented, unsafe, and unequal
[1], although many innovations in medical diagnosis and
treatment have been pioneered and made clinically available
[2]. Over the past several years, health information technol ogies,
such as electronic health records (EHRS) and personal health
records (PHRS), have emerged and have been promoted by
experts, industry, and government as an effective tool to address
the inefficiencies and disadvantages of the current health care
system [3-12]. The EHR and PHR systems hold the promise of
improving the quality of health care services by improving
communication within and across the hedth care system,
reducing medical errors and waste of health care resources, and
simplifying the complexity inherent in redundant information
from fragmented sources.

The EHR refersto acomputerized health history of anindividual
that can be viewed as a collection of electronic medical records
and other health-related information to be used and viewed
primarily by care providers [5,13]. On the other hand, the
predominant model of PHRs is an electronic repository of
personal health information to be managed and accessed by
patients and others authorized by patients [5,6]. Although the
EHR and PHR have different end-user groups, they contain
similar information. Ideally, they should be interoperable. In
the past few years, adoption of EHRS has been encouraged,
whereas PHRs have not received the same level of attention.
However, as Tang and Lansky [14] and Ball et al [15] discussed,
the EHR aone may lack the ability to sufficiently motivate and
engage patients to take a more active role in managing their
own health, acondition found critical for improving care quality
and efficiency [16]. Therefore, PHRs have been recognized as
ameans of patient engagement. An EHR-coupled PHR, which
is often referred as a patient-accessible EHR [13] or tethered
PHR [5], has been increasingly offered in the United States to
patients as an institution-specific (limited to a certain
organization) Internet portal by some large health care
organizations (eg, Kaiser Permanente, Veterans Health
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Administration, Group Health Cooperative, CareGroup Health
Care System, and Palo Alto Medical Foundation).

Enabled by information and communication technology (ICT)
and spurred by trends of moving toward patient-centered care,
the public interest in accessing and managing personal health
information has been growing [17]. Relatively new applications,
such as Microsoft HealthVault and Google Health, make a
stand-alone PHR available to anyone with Internet access. In
spite of the widespread interest and availability of PHRs, their
useand utility among the primary users (ie, patientsthemselves)
is not well documented or analyzed [18,19]. Particularly, little
work has been donefor the elderly and low-income popul ation.
Dueto the high incidence and prevalence of chronic conditions
that generally require frequent monitoring and interventions,
elderly people would benefit more because the PHR system
could enable more coordinated and cost-effective
communication and health care delivery.

Compared with younger and/or more affluent counterparts, the
elderly with low income are likely to be disadvantaged in using
PHRsdueto thedisparitiesin accessing and using ICT, referred
asthe “digital divide” The digital divide is defined as the gap
that exists between individuals, groups, or communitiesin terms
of the availability of ICT and the ability to use these
technologies effectively [20]. Although the availability of
Internet access has been steadily increasing, only 40% of
low-income families (those with less than US$20,000 household
income) have Internet access compared to 73% of the overall
US population according to a survey conducted in 2008 [21].
The survey also found that although Internet use among adults
aged 50 or older has shown the highest growth rates, only 35%
of this population have Internet access. Therefore, the
low-income elderly are more likely to be on the underprivileged
side of the digital divide, and many would be classified as
excluded users based on Murdock’s categorization asillustrated
in Figure 1 [22]. This divide was observed in a study using a
tethered PHR: hedlthier, socioeconomically advantaged,
health-minded, and younger individuals were more likely to
usethe portal [23]. Hsu et al [24] & so found the widening divide
over time (from 1999 to 2002) in the adoption of PHRs and
related applications between the low socioeconomic group and
its counterpart.
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Figure 1. Digita divide (model adopted from Murdock [22]: three groups of ICT users were described in terms of levels of access and use; blue line

represents the conceptual valley and barriers of the digital divide)

Excluded Users:
Non-existent use

In this paper, we present a 33-month study of an
ingtitution-neutral, “stand-alone” PHR used by low-income
elderly residents living in a subsidized housing facility. This
PHR system, the Personal Health Information Management
System (PHIMS), allowed usersto enter and managetheir health
information with the help of student nurses. In this paper, we
present the results of this exploratory study, the utility and use
of PHIMSin this socioeconomically disadvantaged population,
and user satisfaction.

Methods

The PHIMS is an ingtitution-neutral (not bound to any
organization), individually controlled, Web-based repository
of persona health information [25]. It allows users to enter,
update, or delete structured information in nine different
categorizes. Each category has multiple information elements.
For example, under medications, one can record dosage,
effectiveness, prescribing doctor’'s name, and reasons for
taking/stopping each medication. Many categories have free-text
boxes where any additional information a user wants to record
can be entered. Some of these text boxes are used to enter
guestions or topics auser wishesto discusswith providers. The
PHIMS provides summary pages that list all the information a
user has entered into the system. He or she can share ahardcopy
and/or electronic copy with health care providers or family
members.

The PHIMS was deployed in a housing complex located in
Everett, WA, USA, which serves approximately 500 households.
Most residents have a household income below 100% of the
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Core Users:
Continuous and
comprehensive use

federa poverty line, although the €ligibility for residency is
below 250%. The majority of residents in the complex are the
elderly (ie, age 65 or over), who have a high prevalence of
multiple chronic illnesses. The PHIMS was initially deployed
in December 2004 in one apartment that serves approximately
180 residents. In May 2006, a second location with around 150
residents was added. Socioeconomic status and ages of the
residentsin the second location were similar to thosein thefirst
apartment, except that about 30% (45/150) of them were
immigrants whose primary language was Russian.

The PHIMS was made available to all adult residents (most
residents were adults) from December 2004 (May 2006 for the
second location) to August 2007. In 2004, approximately 80%
(145/180) of residents did not have Internet access.
Consequently, a computer room equipped with six PCs with a
broadband Internet connection and a printer was set up for the
residents. When the deployment was expanded in 2006, the
second location already had a computer room with four
Internet-linked PCs and two printers. Two graduate nursing
students visited the complex once a week (mostly Thursdays
from 10:00 am to 2:00 pm) to help the residents create and
manage (enter, update, delete, or print) their persona health
information. One housing staff member (social worker)
occasionally helped the residents aswell. For Russian-speaking
residents, an interpreter service was also made available.

We conducted various informational sessions to explain what
the PHIM S was and to demonstrate how to use it [25,26]. The
study was approved by the Institutional Review Board at the
University of Washington. All participating residents (PHIMS
users) accepted the terms of the online consent form.
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System usage (ie, user activities), such as information updates
and retrievals, was analyzed from the system logs. The logs
recorded the details of user activities, including accessed
information category, activity type (eg, enter, update, or delete),
and the date, time, and duration of each access.

In August 2007, a (paper) questionnaire was administered to
the users of the system to assess overall satisfaction with PHIMS
and obtain self-reported comments on their experience.

The questionnaire responses and the system logswere analyzed
using MATLAB with Statistics Toolbox (The Mathworks, Inc,
Natick, MA, USA). Exploratory descriptive statistics were
mostly used to analyze the questionnaire responses and the
frequencies and patterns of user activities.

Tablel. Ageand gender distribution of PHIMS users (N = 70)

Kimet al

Results

Participation

A total of 70 residents participated in the study. Table 1
describes the age and gender distribution of the PHIMS users.
The average age of participants was 63.1 years (SD = 154
years), which was not significantly different (P = .23, Student
unpaired t,qg test) from all the residentsin the housing complex
(mean=65.8, SD = 15.7 years). Of the 70 participants, 44 (63%)
were older than 60 years, and 71% (50/68) were female. The
gender of PHIM S users was not significantly different from the
resident population (P = .27, Fisher exact test). All participants
indicated that their primary language was English.

Number (%)
Age (years)
21-30 2(2.9)
31-40 2(2.9)
41-50 8 (11.4)
51-60 14 (20.0)
61-70 27 (38.6)
71-80 5(7.1)
81-90 7 (10.0)
91-100 5(7.1)
Gender
Male 18 (25.7)
Female 50 (71.4)
Not disclosed 2(2.9)
System Usage The system was most frequently used on Thursdays (67%,

Three users used the PHIMS for 25, 21, and 17 days each. On
the other hand, 33/70 participants (47%) used the PHIMS only
on a single day during the study period, as shown in Table 2.
If welimit the users to those who had at least 12 monthsto use
the PHIMS (n = 53), more than half (51%, 27/53) accessed the
system only one day during their first-year PHIMS use.

http://www.jmir.org/2009/4/e44/

5387/8008), followed by Fridays (14%, 1098/8008), which
coincided with the onsite availability of graduate nursing
students. Most (77%, 6174/8008) of the system use happened
while assistance from graduate nursing students or housing staff
was availableto the residents. On the other hand, 8% (677/8008)
of user activities occurred during off hours when the students
or staff were not available (from 5:00 pm to 8:00 am weekdays
and weekends).
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Table 2. Number of discrete days of PHIMS use during the study period for al users (N = 70) and during the first 12 months (N = 53)

Number of Days Used All Users, Usersfor the First 12 Months, No. (%)
No. (%)

1 33(47.1) 27 (50.9)

2 17 (24.3) 11(20.8)

3 6(8.6) 3(5.7)

4 3(4.3) 4(7.5)

5 5(7.1) 4(7.5)

6+ 6(8.6)2 4(75)P

86, 9, 17, 21, and 25 discrete days of use.
b8, 10, 16, and 17 discrete days of use.

Survey Responses

In August 2007, only 44/70 PHIMS users were still living in
the housing complex. Some had moved out of the building due
to changesin their financia status and other reasons, and some
had passed away during the study period. Among the44 PHIMS
users, 14 (32%) responded to the questionnaire. A total of 79%
(11/14) of the survey respondents said that they entered health
information by themselves at least once. Except the three
respondents who had used the PHIMS for less than 6 months,
82% (9/11) used the PHIM S three times or more. The average
age of the survey participants was 65.5 years (SD = 9.8 years).

Textbox 1 shows a summary of survey responses. Most
respondents (12/13, 92%) were satisfied with the PHIMS. All
shared their PHIMS records with care providers, family
members, and/or friends; 93% (13/14) shared their recordswith
their primary care providers and/or specialists. All the
respondents judged that with the PHIMS they were able to
provide more health information to the providers. Most
respondents (10/11, 91%) found that the PHIMS made their
face-to-face meetings with providers efficient and felt more
prepared for emergencies and in control of coordinating their
care.

Textbox 1. Summary of survey responses (95% confidence intervals are calculated based on the adjusted Wald method)

o 14/14 (100%; 95% CI = 80.9-100) shared their PHIMS record with

. family member: 6 (42.9%; 95% Cl = 21.3-67.5)
. friends: 1 (7.1%; 95% CI = 0-33.5)

PHIMS

«  primary care provider and/or specidlist: 13 (92.9%; 95% Cl = 66.5-100)

o 12/12 (100%; 95% CI = 78.4-100) felt that they were able to provide more health information to their health care provider with PHIMS
o 11/12 (91.7%; 95% CI = 62.5-100) felt that they were more prepared for medical emergencies with PHIMS
o 10/11 (90.9%; 95% CI = 60.1-100) indicated that their face-to-face meeting time with their health care provider was used more efficiently with

o 9/11 (81.8%; 95% CI = 51.2-96.0) indicated that PHIMS improved the quality of overall health care they received
o 12/13(92.3%; 95% CI = 64.6-100) were overall satisfied with the PHIMS system

Discussion

To our knowledge, this is the first study on stand-alone PHR
use involving a homogeneous group of subjects living in a
low-income housing facility where the majority of residents
were elderly.

Principal Findings

The results from this study underscore challenges in the
deployment and widespread adoption of PHRs by
socioeconomically disadvantaged populations. Since al the
residents were low income and the majority were elderly, most
residents belonged to the disadvantaged group in Figure 1. The
digital divide includes a technical divide based on the
availability of ICT infrastructure, hardware, and software and

http://www.jmir.org/2009/4/e44/

asocial divide resulting from the skills required to manipulate
and utilize technical resources [27]. To help the residents
overcome these technical and social dividesin PHIMSuse, PCs,
Internet connection, and assistance from nursing students and
housing staff were made available free of charge. In spite of
this support, the participation rate in using the PHIM S was not
much different from previous studies with tethered PHRs that
reported a participation rate from 9.3% to 25% with the general
population [23,24,28,29]. During our study period of 33 months,
the PHIM S attracted 70 users, and in August 2007, 44 till lived
in the residence, about 13% (44/330) of the eligible residents.
If only residents whose primary language was English are
counted, the PHIMS user group is approximately 15% of the
eligible residents (44/285).
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Compared with the study by Hsu et al [24], who reported 5.3%
of people between 50 and 74 years and 2.8% living in a low
socioeconomic neighborhood using PHRswithout any help, the
PHIMS participation rate of 13% indicatesthat theinfrastructure
and assistance hel ped someresidents overcome aninitial barrier
and fear toward using the PHIMS. If the resources and support
had not been provided, participation rates would have been
lower. Infact, wefound that only 8.6% (6/70) of the participants
and 1.5% of the eligible residents (5/330 in August 2007) were
able to use PHIMS independently without any assistance. Not
surprisingly, this group of independent users were the most
frequent PHIMS users. If the PHIMS users were an unbiased
sample of the residents, the independent users could account
for 8.6% of the residents. However, the PHIMS users were
self-selected and a biased sample. Thus, the proportion of
independent users among the elderly with low incomeis closer
to 1.5% than to 8.6%.

Overall, system usage waslimited. Almost one half of the users
used the PHIM S only on asingle day. In addition, user activities
highly correlated with the availability of assistance. Nearly 80%
of the user activities occurred during the time when the graduate
nursing students and/or housing staff were present on site. The
graduate nursing students provided assistance to the residents
for only about 4 hours per week during the academic quarters.
However, 63% of thetotal user activities (5035/8008) coincided
with their on-site availability. Thishigh dependency was mainly
due to the limited physical and cognitive abilities and
technophobia (ie, computer anxiety) of the residents, aswe had
found in an earlier study [26]. While some residents were
enthusiastic about using the PHIM S, others expressed fear over
computers and the Internet. Among the PHIM S users, 58% had
computer anxiety and wereinitially afraid of using acomputer
[26]. Therefore, they needed emotional support to overcome
their fear. Low health literacy (29% in [26]) was aso an
important factor that limited PHIMS use. Some users (at least
5 among 13 survey respondents) who said that they could use
the PHIMS by themselves commented that they preferred to
useit with anursing student who could not only help in updating
records but also provide explanations for them to understand
their health information. Both language and culture were
formidable barriers in the digital divide, as Keniston [30]
identified. None of the Russian-speaking residents used the
PHIMS even though interpreter services were made available
to them and many had previously expressed interest during
information sessions.

In spite of the fact that the participation rate waslow and PHIM S
use was infrequent, those users who participated in the survey
found PHIM S beneficial. Particularly, the respondentswho had
shared their PHIMS information with their care providers felt
very positive about PHIM S and noted the system’s useful ness.
With a printout of their PHIMS summary, they were able to
provide health information to providers accurately and quickly,
leading to better communication with their care providers. This
result is consistent with various studies on the impact on
patient-provider relationships and communication of using
Web-based, provider-supplied health information systems
[31-36].

http://www.jmir.org/2009/4/e44/
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Limitations

Potential biasesin survey responses should be noted. Morethan
half (57%, 8/14) of survey participants said that they were able
to use and update the PHIM S on their own most or all thetime,
whereas only 3/14 (21%) said that they never used or updated
the PHIMS by themselves. This self-use rate is quite different
from our earlier study, where almost 80% of participants needed
assistance to use and update the PHIMS and more than 60%
had low computer literacy [26]. Thus, survey respondents in
the current study were more computer literate and self-sufficient
users than those users who did not participate in the survey. In
addition, 82% (9/11) of survey participantswho usedthe PHIMS
for 6 months or more used it three times or more, whereas almost
half of users used the PHIMS only once. Therefore, the survey
respondents were those who were more active users of the
PHIMS, and their responses might have not represented those
PHIMS users who have only used the system once. However,
we were able to clearly observe that at least a fraction of the
population in the study was able to receive the benefits of the
PHIMS and reported improvements in their perceived quality
of care.

Another aspect to be noted is that the PHIMS is an
institutional-neutral, untethered (stand-alone) PHR. It contains
only self-reported data, the majority of which were entered with
the assistance from graduate nursing students. In tethered,
provider-supplied PHRs, the majority of personal health
information can be added from multiple existing sources,
including the provider's information systems. Therefore, the
adoption rate, utility, and use frequency of specific featureswith
tethered PHRs could be somewhat different from those observed
in our study, although we found some similarities as well. In
our earlier study [25], we found that the medication information
was the most frequently used and updated category in the
PHIMS, which is similar to the use of tethered PHRs [9,23].
Onthe contrary, the lab test was one of theleast frequently used
information categoriesinthe PHIMS, whereasin tethered PHRS,
the lab test was one of the most popular features. This may be
dueto thefact that in atethered PHR userscheck lab test results
made available by their provider, whereas in a self-entry PHR
users enter test results they have received. Because of the
reduced workload in managing persona health information,
related to not having to enter datainto their record themselves,
tethered PHRs might be more easily adopted than untethered
PHRs. However, even tethered PHRs may not be ableto address
root causes that limit the use of PHRs, such as age-related
reduced physical and cognitive abilities of the low-income
elderly. Thus, we believe that the low-income elderly would
face similar challenges found in this study whether using a
tethered or untethered PHR.

Concluding Remarks

In the last several years, momentum has been building toward
widespread deployment of health information technology in the
United States. Earlier studies on PHRs demonstrated their
usefulness in improving the quality of care for patients with
chronic illnesses [37], in controlling costs [3], and in reducing
health care disparities[38-40]. The accel erated effortsfrom ICT
and health care companies and their partnerships will likely
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substantially increase the availability and usability of PHRs.
Furthermore, US government incentives and support aswell as
broad-based health care reform initiatives now being discussed
will facilitate PHR deployment and use by patients and care
providers.

It iswidely believed that the elderly would benefit more from
PHR use than would younger populations [17,41]. However,
our findings suggest that the majority of thelow-income elderly
would not be in a position to benefit from PHRs due to poor
technical skills, technophobia, low health literacy and limited
physical/cognitive abilities, leaving only a small fraction who

Kimet al

can take advantage of PHRsto thefull extent. Asaresult, PHRs
may mainly serve self-proficient, advantaged individual s, which
could result in further widening of theinequality in health care.
Asthe next-generation el derly population will be more computer
literate than the current generation, PHR use among the elderly
will increase in the future. However, their low or reduced
physical/cognitive abilities due to aging and low health literacy
would limit the PHR use. Therefore, many of the
underprivileged in the digital divide would be left behind in
receiving the benefits that are enabled by ever-advancing PHR
systemsand their clinical applications, potentially exacerbating
the health care inequality.
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