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ABSTRACT

Background Older adults are not adopting personal health records (PHRs) at
the same rates as other adult populations. Disparities in adoption rates are also
reported in older adult subgroups. The variability in adoption may be because
PHRs are not designed to meet older adult users.

Objective We analyzed PHR evaluation studies to examine the characteristics
and perspectives of older adult study participants to identify their self-reported
needs.

Method We searched Medline, CINAHL, PsycINFO and Embase for PHR evalu-
ation studies that involved older adult participants.

Results 1017 abstracts were identified, and 179 publications went through full
text review. Ten publications met inclusion criteria. These publications described
studies conducted in three countries, and evaluated seven PHRs. Homogeneity
was found in the study populations and participant opinions of the systems.
Discussion Many PHR evaluations do not include diverse older adult partici-
pants. This may lead to consistency in outcomes, but it also may create gaps in
identifying user needs. Additional studies, specifically targeting diverse older adult
participants, are needed to gain a more comprehensive understanding of the opin-
ions of older adults on PHRs and how these systems could benefit older adult
healthcare consumers.

Conclusion The body of research shows that older adults are highly satisfied
using PHRs. These outcomes may not be generalizable because most PHR evalu-
ation studies do not include diverse older adult participants. This lack of participant
diversity may be contributing to the disparities observed in PHR adoption rates.

Keywords: Aged, biomedical, health records, personal, review, technology

assessment
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BACKGROUND

The consumer health movement has placed increased sig-
nificance on the concept of patient activation, described as
an individual’s ability to ‘take independent actions to manage
their health and care’." Activated healthcare consumers have
better health outcomes, increased patient satisfaction and
lower healthcare expenditures.’=® Older adults may benefit
from increased activation due to their higher medical com-
plexity. A 2014 survey of older adults from 11 countries found
that between 33% and 68% of older adults had two or more
chronic conditions, between 29% and 53% took four of more
medications, and many older adults reported challenges with
care coordination.*

Personal health records (PHRs) are tools that have been
designed to support patient activation by allowing consumers
to access, manage and share their personal health informa-
tion.5 To support increased activation, recent governmental
efforts such as the Affordable Care Act (United States (US))
and the Digital Agenda for Europe (European Union) have
sought to increase adoption of PHRs among healthcare
consumers.® These efforts have led to a rise in PHR adop-
tion rates,”-8 but recent studies have found that older adults
are less likely to adopt PHRs than younger or middle-aged
adults.®-"1 Disparities are even more pronounced in older
adult minority populations, and with older adults with lower
levels of education attainment.’®'! One reason for these
disparities may be that the PHRs have not been designed
to truly meet older adult needs.'213 This hypothesis is con-
sistent with other research that suggests older adults adopt
health information technology for different reasons than
younger adults.’4

Performing end-user evaluations of health information sys-
tems is important for obtaining information on how to encour-
age and sustain adoption of technologies.’> Therefore, in
order to better understand older adult perspectives on PHRs
and to identify their self-reported needs, our study system-
atically examined publications that included older adult
participants in PHR evaluations. In our review, we explore
the characteristics of the older adult study participants, and
we describe their views on the systems. Our findings high-
light several gaps in literature and call for future studies to
engage diverse older adults to better understand their PHR
requirements.

Materials and Methods

Study selection

We generated search terms in collaboration with a biomedi-
cal librarian. For ‘personal health record’, we used: ‘personal
health record’, ‘personal medical record’, ‘personal electronic
health record’, ‘patient health record’, ‘patient medical record’,
‘patient web portal’, ‘shared electronic health record’, ‘shared
electronic medical record’, ‘patient internet portal’ and ‘per-
sonally controlled health record.” For ‘older adult’, we used:
‘older adult’, ‘elder’, ‘older people’, ‘aged’, ‘aging’, ‘geriatric’

and ‘senior.” We also used indexing terms unique to the data-
bases where appropriate. Search terms for ‘evaluation’ were
not generated after careful analysis of existing literature. This
concept is not described uniformly across biomedical litera-
ture, and we wanted to ensure that we captured the greatest
number of relevant articles.

To identify the publications, we systematically searched
Medline (via PubMed), CINAHL (via EBSCO), PsycINFO
(via EBSCO), and Embase (via Ovid). After yields from each
search were merged and duplicate citations were removed,
citations were uploaded into the Internet-based systematic
review website Covidence'® to track the screening pro-
cesses. No date restrictions were placed on the search. The
primary author (LK) conducted all searches on July 1, 2015.

LK screened all abstracts, and any publication that was
clearly ineligible was excluded. GD randomly screened 10% of
the abstracts (n = 80). Initial agreement between the authors
was 90% (n = 72), and disagreements were resolved through
consensus. After consensus, one abstract was added to the
full-text review (n = 1, 1.25% of random abstracts screened).

Full-text reviews were performed on publications that met
inclusion criteria or if the abstract did not provide adequate
information to make the determination. LK screened all full-
text articles. GD randomly screened 10% of rejected articles
(n = 16) and all included articles (n = 10). Initial agreement
was 88% and disagreements were resolved through consen-
sus. After meeting, no additional articles were added to the
final list of publications.

Inclusion and exclusion criteria
Full-text peer reviewed publications were included if the manu-
script: (a) described a primary data analysis on a consumer
evaluation, (b) analyzed study participants aged 60 and older
separately from other adult populations and (c) evaluated a
PHR that met our definition: a system that allows consum-
ers to access, manage and share personal health information
over the Internet. Some publications did not report the mean or
median participant age, but reported age categories of partici-
pants. These manuscripts were included if the age categories
of 60 and older included at least 50% of the total participants.
In order to confirm that the PHR met our definition, LK asked
the publication authors to describe the PHR functionality at the
time of evaluation through email communications.
Publications were excluded if the manuscript described
a study where: (a) participants were not exposed to a PHR
(e.g. a focus group of non-PHR users), (b) participants were
only exposed to a PHR during laboratory settings, or (c) if the
full text was not available in English.

Abstraction

To provide context for the older adult opinions, we abstracted
publication details including study design, patient population,
study setting, and PHR features. To address the purpose
of our review, we abstracted the participant demographics,
evaluation outcome measures and results, and facilitators
and barriers for PHR use among older adults.
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Quality reporting was conducted using the three most
important items from the condensed version of the Statement
on Reporting of Evaluation Studies in Health Informatics
(Stare-HI).17 In addition, we added two additional criteria. These
criteria help readers better understand the context of the evalu-
ation study results and were: ‘provides a description of the PHR
functionality under investigation’ and ‘describes how partici-
pants used the PHR functionality under investigation.” Articles
were ranked on a scale of 0 (worst) to 5 (best). Authors indepen-
dently scored each included article, scores were merged, and
disagreements were resolved through consensus.

RESULTS

Ten publications are included in the final analysis (5.59% of
the full text publications).

Publication features

All publications were published between 2009 and 2014.18-21
Publications described studies that were conducted in the US
(n=7,70%),'®24 Canada (n = 2, 20%),2525 or New Zealand
(n =1, 10%).2” The publications describe ten evaluations of
seven unique PHRs.

Seven publications (70%) described studies that evalu-
ated the entire PHR,18:19:23-27 and three publications (30%)
evaluated specific components of an existing PHR. These
publications evaluated a Blue Button feature — a US federal
initiative that allows consumers to download their medical
information,2® a PHR tool to support consumer medication
reconciliation?! and the information sharing features of an
existing PHR.22 Table 1 displays the publication features,
and the demographics of the PHRs were evaluated in each
publication.

Records excluded
(n=617)

Full-text articles excluded,
with reasons (n = 169)
8 PHR was studied in a lab

environment 23 Not a consumer
evaluation study 82 Older adults
(60+, 65+) are not a sub-group
analyzed in the population 13
PHR does not meet our defintion

14 Participants did not have
exposure to PHR 27 Not a full
length, peer reviewed, primary
data study 2 No English version

c Records identified through Additional records identified
.g database searching through other sources
_S (n=1017) (n=0)

E

=

<]

=

Records after duplicates removed

— (n=796)
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Figure 1 Displays a PRISMA diagram for the screening process
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Demographics
Gender

One study did not report the participants’ gender.2® Two
publications (20%) reported somewhat equal representation
between men and women, 8% one publication (10%) reported
recruiting mostly female participants?* and six evaluations
(60%) reported recruiting mostly male participants.20-23.26,27
Of these male dominated studies, five publications recruited
less than 10% women participants.20-23:26 Four of these stud-
ies were conducted with US veterans, and one study focused
on participants diagnosed with prostate cancer.

Participant age

Eight (80%) publications reported a participant average age
of 70 years or below, or included more than 70% of the par-
ticipants in age ranges 70 years or below.19-24.26.27 One pub-
lication (10%) reported a median age of 92.1 years old.?5

Racial and/or ethnic identities

Eight (80%) publications did not report participants’ race and/
or ethnicity.1820-25.27 Of the two (20%) studies that did report
this information, one reported that 95.45% of the participants
identified as ‘white’26 and the other reported that 58% of the
study participants identified as African American, 37% as
Caucasian, 3% as Asian, and 3% as Hispanic.1?

Educational attainment

Educational attainment was assessed in three publications
(30%). Two studies reported that 75% or more of the older
adult participants completed post-secondary studies, either
through college/university or vocational and training pro-
grams.2326 The third study reported lower levels of education
attainment, with 51% of participants completing high school
and 30% completing post-secondary education.’®

Computer literacy

Participant computer literacy was assessed in five publica-
tions (50%). Two studies found that 97% of the participants
were intermediate or advanced computer users.2%-27 A third
study reported that 60% of their participants considered
themselves intermediate or advanced Internet users.?

The other two publications (20%) used self-reported usage
as a proxy for computer literacy. In these studies, 82% of
their participants had used the Internet to search for health
information, 90.91% of the participants reported using a com-
puter at least 1 h per week,2® and at least 70% of participants
used the PHR that was being evaluated at least one time per
month.22

Medical complexity

Six publications (60%) reported medical complexity using one or
more of the following measures: self-reporting scales of general
wellness, assessing cognitive impairments, self-report hum-
ber of chronic ilinesses, counting the number of medications
reported per user or self-reported prevalence of disabilities.

Three publications (30%) asked participants to rank their
general health using a Likert Scale from ‘excellent’ to ‘poor’.
In these publications, more than 60% of their population rated
their wellness as ‘good’ or better (‘good’, ‘very good’ and
‘excellent’).19:20.22 Another study (10%) administered a mini-
mental state exam (MMSE) and found the median score to
be 28 (normal cognitive function).’® Two publications (20%)
reported the average number of medical conditions per par-
ticipant as 2.32° and 2.82%7, respectively. Another publication
(10%) reported that 100% of their participants had at least
one chronic condition, but did not report an average number
per participant.2! Two additional publications (20%) reported
an average of 3.5%7 and five medications?! per participant.
Finally, one study (10%) asked self-report impairments and
found that 8% of the participants reported a hearing impair-
ment, 7% reported a visual impairment and 6% reported a
dexterity impairment.23

Other demographics

Participant primary language,?* marital status,?® average
income,'? insurance status?! and current occupation?’ were
each only reported in one publication.

Participant opinions
Participant satisfaction

Eight publications (80%) asked participants to evaluate their
satisfaction with the PHRs.19-21.23-27 Five publications col-
lected the information through surveys:!9:20.23.24.26 ging
a Likert Scale,192326 3 1 to 10 satisfaction scale,?° and an
unspecified survey question.'®2326 g 1 to 10 satisfaction
scale,?? and an unspecified survey question.?* Three publi-
cations collected satisfaction data through in-person?%27 and
telephone interviews.2!

The majority of the participants were satisfied or highly
satisfied with the PHRs. More specifically, participants stated
that PHR use improved their ability to manage and under-
stand their health information, their confidence in daily self-
management routines, and confidence that their providers
would be able to better handle their care.20-23-25 Three pub-
lications reported that use of the PHRs improved participant
relationships with their medical providers.23:2527

One study captured the views of individuals who had
never used the Blue Button feature (a US federal initiative
that allows consumers to download their medical informa-
tion) in the PHR. Never-users reported not using Blue Button
because the participants were: not aware of the feature
(61.3%), aware of the feature but did not know how to use it
(34.4%) and were aware of the feature but did not know how
to locate it (9.5%).2°

Participants in four studies (40%) did report some dissatisfac-
tion with the systems. Usability was the most common reason.
Comments on the difficulty with printing and using informa-
tion from the PHRs were present in all four studies.20: 21,26.27
Surprisingly, one publication reported that 59% of participants
would use the system again despite the fact that more than
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half of the participants reported trouble with navigating the
system.?!

Participant reported system use

Eight publications (80%) evaluated participant-reported PHR
use. Five used surveys for collecting this measure,20:22-24,26
and three collected this information through participant
interviews. 18,2527

The long-term usage reported differed between the sys-
tems. Two publications reported difficulty sustaining long-
term use. In one publication, only 30.3% of the participants
were still using the PHR at follow-up, and a second study
found that participants only used the system an average of
three times in 6 months.24 Two publications that evaluated
that the My HealtheVet system did describe sustained use
with over 75% of participants reporting that they used the
system at least once per month.22:23

Three studies asked if participants used the PHRs to share
data between care team members. In the Blue Button evalu-
ation study, only 11.8% of the participants used Blue Button
to share information with a family member, 9.7% used Blue
Button to share information with out-of-network providers
and 5.7% used Blue Button to share information with in-
network providers. When participants did share their health
information, most participants chose to share their laboratory
results (79.2%) or medications (54.4%).2° A second publica-
tion reported that 3 out of 11 (27%) participants had shared
the PHR information with a healthcare provider,2® and a third
publication reported 37% (n = 7/19) participants reported
sharing PHR data with others.8

Whether or not participants added their health data into
the system depended on if the PHR was connected to their
healthcare system or not. Participants that used PHRs con-
nected to their healthcare system reported low use in func-
tionalities that allowed them to enter and track in their health
information, such as entering daily weight values.?2:23:27 An
evaluation of a standalone system found that 79% of their
participants were willing to enter medical data into the system
at least once during the study period.?

Three publications (30%) evaluating tethered PHRs
reported differences in participant usage of PHR fea-
tures. Two studies reported high numbers of participants
viewed medical records through the PHR (88%, 94%2%26),
Accessing medical records, such as laboratory results, was
the most frequently used PHR feature. Other commonly used
PHR features across the three publications were administra-
tive functions, such as renewing medications, viewing and
scheduling appointments, and communicating with health-
care providers.23:26:27

PHR cost

A publication from Canada asked participants opinions
on PHR costs. One (5.9%) participant strongly disagreed,
eight (47.1%) were neutral, three (17.6%) agreed, and five
(29.4%) strongly agreed with the statement: ‘would be willing
to pay user fee for use of personal health record system.’

Additionally, the participants were asked: ‘who should be
responsible for paying for a PHR.” The answers included the
government (federal and provincial), healthcare institutions,
and private industry; however, all participants stated that the
government should help fund PHRs.26

Quality review

The results from our quality review are displayed in Table 2.
Because of our inclusion criteria, all manuscripts described
whether the study were conducted in the laboratory, simulation,
or field (simulations and laboratory studies were excluded).
The total quality ratings ranged from 3 to 5. All articles met
the three top Mini Stare-HI requirements. Descriptions of the
PHR functionality under investigation and how the participants
used the functionality were more varied. Although PHRs have
many similar functions, informing the reader about what the
system does and how participants used the system provides
more context to how the system attempts to drive adoption.
Future PHR evaluation studies should provide enough context
about the system functionality evaluated to better understand
the experiences of the end-users.

DISCUSSION

As described above, the majority of older adult participants
expressed satisfaction and found that using the PHR was
helpful to their care. Given this finding, it is interesting that
PHR adoption among older adults remains lower and more
inconsistent than in other populations.

We propose that adoption among older adult populations
may be constrained because this body of literature does not
fully understand the nuanced requirements of older adults.
Firstly, this body of literature lacks overall diversity of older
adult participants. Basic demographics such as age, gender
or sex, and/or race and ethnicity are not consistently being
reported in publications and when reported do not reflect the
diversity of older adults. Secondly, the methods used to eval-
uate the systems do not lend themselves a deeper under-
standing of older adult requirements.

Demographics

Despite the variety in PHRs, countries, and research teams
conducting these evaluations, we found that study partici-
pants were often younger older adults (average age 60-70
years old), white or Caucasian males who have high levels
of education attainment and are comfortable using com-
puters. The lack of diversity in older PHR evaluation par-
ticipants will limit the generalizability of these publications’
findings.

In the US, people aged 75 and older and people who identify
with racial and ethnic minority populations are two of the fastest
growing older adult subgroups.?® Unfortunately, the PHR evalu-
ations included in this review lacked diversity in these and other
participant demographics. Although study constraints, such as
recruiting older adults who have technical skills or patients with

Journal of Innovation in Health Informatics Vol 23, No 4 (2016)

'salbojouyoal Jejiwis pue ‘Buiures; |y ‘Buluiw elep pue 1xa} 01 parejal sasn 1o} Buipnjour ‘ybuAdod Ag paloslold
1s8nb Aq G20z AeN 6T UO WO (wig sonewoul//:SAny woly papeojumoq ‘9T0Z 1870100 T U0 T88'#IEZAIU/9EZFT 0T Se paysiignd 1s.y :soiyewloju| aied % yiesH NG



Kneale and Demiris  Lack of diversity in personal health record evaluations with older adult participants: a systematic review of literature 796

BMJ Health & Care Informatics: first published as 10.14236/jhi.v23i4.881 on 1 October 2016. Downloaded from https://informatics.bmj.com on 19 May 2025 by guest.
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

0zSONBULIOJU] YjeaH Ul seIpS uolien|eAd Jo Buiioday U0 JUSWAIE]S 8y} JO UOISIOA PASUBPUOD 8U) Ul BLIBJO JueHodwW! JSOw 881y} sajouap

9 8 0l 0L 0L leoL

S b | l F b zioe zzhenin]

S l | l | | 7102 ozhonNL

S l | } | | 114 gzIdouadg

S 3 l ) | | €102 ozled

g 3 } ) | | €10¢ ¢zlZeN

€ 0 0 l F 2114 g1inBoY

14 0 } } } I 600¢ ygWUM

S l | l | | 7102 jzUHomAaH

v 0 | } | I €10¢ Z"O

€ 0 0 ) | | ¥102 s1.PUEIOG
uonjeBysaaul Japun uonyebysanul LBLI3JLID uolen|eAd Kpnys pjay Luonsanb Apnjs

Bunes | Aleuonouny yHd ay) pasn Japun fyjjeuonounj YHd |  /einseaw awoano ayj jo Jo uopenwis ‘Kiojesoqe| ay} 0} Jamsue ue aAeh Jeaj loyne jsii4
fyenb jejor sjuedionied moy saquasaq | ay) jo uondiosap sapinoig uondiosap e sapinoig © S1}1 Jay}aym saquasaqg pue ejep ayj sjaidiaju)

yuawaunbai Buniodas Ayjenp

sisAjeue Ayjenb uoiesijgnd ayj Jo sawoanQ z a|qeL

Journal of Innovation in Health Informatics Vol 23, No 4 (2017)



Kneale and Demiris  Lack of diversity in personal health record evaluations with older adult participants: a systematic review of literature ~ 797

specific chronic diseases like prostate cancer, may have lead to
unequal representation, we are missing the opportunity to iden-
tify the unique needs of these groups.

In addition to lacking diversity in the reported demograph-
ics, these evaluations also missed capturing some key par-
ticipant characteristics. For example, although educational
attainment was reported in three studies, a health literacy
assessment was not described in any of these publications.
Health literacy is not the same as education attainment as
people at all levels of education attainment can have poor
health literacy.?? In addition, health literacy has been found
to be a significant demographic difference between older
adult PHR users and non-users."'® To better understand the
context and generalizability of the findings from older adult
study participants, additional demographic measures, such
as health literacy, should be assessed and reported in future
PHR evaluation studies. Our findings call for future studies to
specifically focus on PHR evaluations with underrepresented
older adult groups to better understand the reasons why
some older adults are adopting PHRs at faster rates than
others.

Evaluation outcomes
Participant satisfaction was most often reported through sur-
vey questions. Studies that included participant interviews
did not highlight specific areas that enable or discourage
older adults from adopting personal health record systems.
Previous literature suggests that multi-method approaches
to evaluation are essential for obtaining the breadth and
depth of end-user opinions.!® To add to this body of litera-
ture, more work is needed to highlight the exact perceptions
of older adult users to inform PHR developers of system
requirements of older adult users. Perhaps using qualitative
methods that could explore the reasons for satisfaction and
dissatisfaction among older adult participants will help us
better understand why there is variability in adoption rates
and how to encourage sustained use of these systems.
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