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Abstract
Background: Older adults face growing health care needs and could potentially benefit from personal health information
management (PHIM) and PHIM technology. To ensure effective PHIM and to provide supportive tools, it is crucial to investigate
the needs, challenges, processes, and tools used by this subpopulation. The literature on PHIM by older adults, however, remains
scattered and has not provided a clear picture of what we know about the elements that play a role in older adults’ PHIM.
Objective: The goal of our review was to provide a comprehensive overview of extant knowledge on PHIM by older adults,
establish the status quo of research on this topic, and identify research gaps.
Methods: We carried out a scoping review of the literature from 1998 to 2020, which followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) framework. First, we executed a
broad and structured search. We then carried out a qualitative analysis of papers pertinent to the topic taking into consideration
the five elements of the patient work system as follows: (1) personal-level factors, (2) PHIM tasks, (3) tools used, (4) physical
settings of PHIM activities, and (5) socio-organizational aspects.
Results: The review included 22 studies. Consolidated empirical evidence was related to all elements of the patient work system.
Multiple personal factors affected PHIM. Various types of personal health information were managed (clinical, patient-generated,
and general) and tools were used (electronic, paper-based, and others). Older adults’ PHIM was intertwined with their surroundings,
and various individuals participated. The largest body of evidence concerned personal factors, while findings regarding the
physical environment of PHIM were scarce. Most research has thus far examined older adults as a single group, and scant attention
has been paid to age subgroups.
Conclusions: Opportunities for further PHIM studies remain across all elements of the patient work system in terms of empirical,
design science, or review work.
(J Med Internet Res 2021;23(6):e25236) doi: 10.2196/25236
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Introduction
Personal health information management (PHIM) is a process
that involves creating, seeking, organizing, and sharing personal
health information (PHI) of individuals to be engaged in their
lives and their health care [1-5]. Patients who can access and
manage their PHI may be more empowered to partner in their
care. Effective PHIM can facilitate, for instance, patients’
knowledge of their conditions [6] or adherence to treatment
protocols [7]. However, PHIM is often challenging due to, for
instance, many sources of information, and although there are
tools designed to support PHIM, they differ in their level of
accessibility, advancement, and cost.
Health consumers who could greatly benefit from effective
PHIM to help support their health care and well-being are older
adults. Older adults represent a growing subpopulation with
approximately 52.5 million people aged 65 years or older in
2018 (35% increase from 2008) in the United States, and the
number is projected to almost double by 2060 [8]. For this
population, effective PHIM is of utmost importance as older
adults often exhibit high health care needs [9] and costs [10]
and may experience a decline in emotional well-being due to
their health status [11].
Differences exist among older adults in terms of their
experiences related to their health and their health care needs,
which may drive different PHIM requirements and digital
preferences among subgroups of older adults. These differences
often correspond to various age subgroups within the older adult
population.
For instance, the lives of older adults at midlife are often in flux
[12]. They are frequently caretakers within their family
dynamics (caring for spouses, children, parents, grandchildren,
and/or siblings) and thereby may be managing a large volume
of health information. As this group of people move into an
older adult phase, they may be working longer or undergoing
life transitions, such as retiring, which requires changes in health
insurance coverage.
These transitioning older adults may differ from elderly people
in their adoption of health technologies [13,14]. Many older
adults have multiple health conditions, as comorbidities increase
with age [15,16], and older adults with increasing health
challenges exhibit high health care utilization [17]. These issues
contribute to creating vast amounts of health-related information.
Further, the elderly subpopulation is often on a fixed income
and must closely manage health care costs. While elderly people
may have more time to focus on managing their health
information, their health conditions and potential cognitive
decline may interfere with their ability to handle PHIM [18].
To ensure effective PHIM, design functional PHIM technology,
and enable policymakers to devise practice interventions for
older adults, we need to understand older adults’ PHIM
practices. The amount of effort and focus that a patient needs
to assign to treatment has been coined “patient work” [19]. Such
work not only entails the specific activities performed, but also
includes and is shaped by the environmental and contextual
elements that surround those activities.
https://www.jmir.org/2021/6/e25236
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Extant research indicates that PHIM is a complex and
multidimensional phenomenon, as exemplified in the patient
work framework [20]. This framework, while integrating prior
models (the work system [21] and the SEIPS model [22]),
consolidates the elements that are embodied in or impact patient
work as follows: (1) person-related factors, (2) tasks carried
out, (3) factors related to the tools used and information
managed, (4) characteristics of the physical environment, and
(5) socio-organizational aspects [20]. Indeed, to fully understand
the landscape of PHIM practices by older adults, research needs
to extend beyond one perspective or aspect of PHIM, a single
technology, a health condition, or a single group of older adults.
Insights go beyond the findings of an isolated study.
While limited PHIM literature reviews that attempt to
consolidate extant knowledge on the topic do exist, with each
one from a different perspective [4,23-27], few have focused
on older adults (a previous study is an example of this research
[28]). More so, those reviews did not provide a system view of
the various factors that play a role in older adults’ PHIM. Prior
reviews examining PHIM by older adults focused on their
patient portal use [28], but did not examine older adults’ PHIM
practices at a comprehensive general level. Other reviews
studied the literature on medication management from the
perspective of informal caregivers of older adults [29]. Literature
related to older adults thus remains fragmented, and there is a
need for an overview of extant empirical evidence on PHIM by
older adults, particularly in light of the heterogeneity of PHIM.
The purpose of this review was thus to provide a synopsis of
knowledge on PHIM by older adults, determine the status quo
of this research, and identify gaps in it. This literature review
systematizes and consolidates current empirical evidence on
the needs and challenges older adults face, the current PHIM
practices they carry out, the tools and information that they use
for PHIM, the environment in which they manage their PHI,
and the different stakeholders with which they interact.
Furthermore, this study explores extant findings in the literature
concerning PHIM differences among age subgroups of older
adults. In light of the growing importance of electronic PHIM
tools, we focused on PHIM literature published in the past two
decades.

Methods
Overview
Literature reviews are well-recognized for their potential
contributions. They have been shown to help establish the status
quo of the literature, support theory testing, determine research
gaps, and develop theory [30]. Recently, research pointed out
the need for more literature review work in the information
systems discipline, noted its significance in the field, and
proposed suggestions on how rigorous and fruitful reviews may
be executed [30].
Scoping reviews are particularly effective in answering broader
research questions, carrying out a wider literature search, and
providing an overview of research on a given topic [31-35].
They are also useful when examining complex and heterogenous
phenomena [35]. To describe research on PHIM by older adults,
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we have thus carried out a scoping review of the literature on
this topic. We were guided by the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) checklist [34].

Literature Search Strategy
Initially, we carried out several preliminary literature search
processes, which enabled us to decide on a set of keywords and
databases for the search. Our study’s final literature search
process consisted of the following three parts: (1) systematic
search using online databases, (2) citation analysis of the full
papers found during the search, and (3) citation analysis of four
literature reviews published since 2009 related to PHIM. The
database search further consisted of the following two stages:
(1) the main search using generic PHIM keywords and (2) a
detailed search using keywords representing main PHIM tasks
identified through initial coding and review of the literature.
We also carried out a citation analysis of articles identified
during the database search and citation analysis of previous
literature reviews by screening the papers cited by those studies
(forward citation using Google Scholar). This approach helped
us maximize the recall of the articles relevant to the study. We
performed the searches between October and November 2019,
with an update search conducted in December 2020 and January
2021. The update included Academic Search Complete
(replacing Academic Search Premier) and did not include
ABI/INFORM due to limited accessibility.
We followed search criteria (Multimedia Appendix 1)
established by us for a broad and structured search process to
ensure that articles relevant to our research objective and
research questions were included. The search criteria were
established to balance viability with breadth and
comprehensiveness [36]. We focused on research published
from 1998 to 2020 to cover the past two decades in order to
balance recency (particularly in light of the increasing role of
electronic PHIM tools) and comprehensiveness of empirical
findings. We began our work by examining research published
over two decades and continued to add literature as our work
emerged. Due to the nature of the phenomenon (ie, PHIM
encompasses multiple elements, such as actors, tools, and
technologies), we decided to review only literature that
examined PHIM among older adults without a focus on a
specific technology (personal health records [PHRs] or wearable
devices) or other actors (eg, caregivers).
Furthermore, to ensure the quality of the empirical evidence
found and to establish the status of the development of this
stream of research, we focused only on papers published in
peer-reviewed journals. However, in order to ensure we did not
miss any relevant recent findings, which could have been
presented at conferences but have not been published in journal
outlets, we also looked for conference papers in the 2019-2020
period.
Two researchers determined the articles to be included for the
review to warrant their meeting of the inclusion criteria and
their cohesiveness. Any ambiguities concerning inclusion were
discussed and resolved.

https://www.jmir.org/2021/6/e25236

XSL• FO
RenderX

Kolotylo-Kulkarni et al

Analysis of the Literature
To review the literature identified during the search, we carried
out a qualitative analysis by adopting coding schema according
to the patient work system [20] and using Dedoose. We proposed
the patient work framework [20] as a lens from which to
organize and connect findings of isolated tasks and tools
(technology and others) used by older adults into a system of
“patient work.” Carrying out our analysis from the perspective
of this framework enabled us to provide a comprehensive and
consolidated view of the research on older adults’ PHIM. The
lead author did all the coding.
Upon completing the analysis, we summarized (1) the
descriptive information about the eligible studies and (2)
significant findings extracted from the papers relevant to our
research questions.
For the review, we included five papers that also examined the
perspectives of older adults’ caregivers. However, we only
incorporated findings from older adults’ responses. Discussions
of PHIM carried out by caregivers who were also older adults
were omitted if the participant’s age was not verifiable. Results
not clearly attributed to older adults in the papers were also not
included in the review.
We also included papers that examined PHIM by older adults
even if they examined younger adults, but only if they also
examined subgroups among older adults. We included only
findings relevant to older adults and the subgroups among them.
This search criterion was included owing to a small number of
papers specifically studying older adults aged 50 years or above
and carrying out a subgroup analysis.

Results
Literature Search Results
As a result of the search, 87 papers were eligible for in-depth
examination, and we concluded the search with 22 papers
eligible for qualitative analysis. The flowchart indicating the
results of the literature search process is presented in Multimedia
Appendix 2.

Study Characteristics
The majority (n=15) of papers were published since 2015.
Reviewed research has taken different directions and examined
the topic from various perspectives. The papers reviewed were
slightly dominated by studies adopting a qualitative approach
(13 papers), and eight papers undertook quantitative methods.
The studies primarily included interviews, focus groups, survey
questionnaires, and other methods such as review of existing
patient portals or clinic appointment observations.
Most papers (n=17) examined these topics exclusively from the
older adults’ perspective, although five studies also included
the point of view of older adults’ informal caregivers.
Most papers (n=16) focused on older adults as a single group
and did not distinguish across age subgroups. Details of the six
papers focusing on age subgroups are provided in the section
Older Adult Subgroup Study Findings.

J Med Internet Res 2021 | vol. 23 | iss. 6 | e25236 | p. 3
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
Overall, concerning the study’s purpose, the papers spanned
from PHIM behavior studies and older adults’ views of PHI
and use thereof to PHIM technology use (such as patient portals)
by older adults.
The summary of key information for the reviewed papers is
provided in Multimedia Appendix 3.

PHIM by Older Adults
Below, we delineate the findings revealed in the literature
concerning the elements of the patient work model [20] that
play a role in older adults’ PHIM.

Person-Related Factors That Drive or Challenge PHIM
Among Older Adults

Kolotylo-Kulkarni et al
background and lifestyle. These factors include attitude toward
PHIM [37], demographics [38], health status and behavior [39],
literacy [40], lifestyle and quality of life [41], and perceptions
of other stakeholders [42]. Many of these elements can vary in
their effect on PHIM, as the literature has demonstrated
differences and particular complexity when various aspects are
studied (or from multiple perspectives). These disparities are
exemplified, for instance, in the effects of gender, as some
findings have shown that women are more likely to adopt online
tools [43], while other findings have indicated that men exhibit
more confidence in PHR use [44].
Figure 1 delineates these factors, while Multimedia Appendix
4 provides further details on them.

The reviewed literature showed that the major personal factors
that drive or challenge older adults’ PHIM span across their
Figure 1. Person-related factors affecting personal health information management (PHIM) and PHIM tool use.

PHIM Tasks Carried Out by Older Adults and Their
Characteristics
Managing personal health information involves multiple tasks
and is performed over many (not linear) stages.
Older adults search for, collect, or create information
[1,37,42,43,45-51]. They also share their PHI with others
[1,39,42,43,45-49,51-53], make decisions concerning the storage
https://www.jmir.org/2021/6/e25236
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and management of the information [1,43,45-47,51], and
evaluate information [42,43,47,48], for instance, by reconciling
conflicting information [47]. Importantly, PHIM tasks also
include planning health behaviors with one’s PHI.
Planning health behaviors include medication planning, such
as filling pillboxes, purchasing medication, and planning how
to keep medication; disposing of old medication; and ordering
refills [41,48-50,52,54,55]. Another example is emergency
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planning, which has been noted as preparing or maintaining
information for emergency situations [45,46,51]. These
examples of planning as PHIM tasks particularly stand out
owing to their predominance in the literature and the contextual
nature of PHIM.
Figure 2 delineates the main PHIM tasks carried out by older
adults. Further detailed findings on the tasks are provided in
Multimedia Appendix 5 and Multimedia Appendix 6.

Kolotylo-Kulkarni et al
Figure 2 also shows the collective nature of PHIM tasks. First,
PHIM tasks are highly individual, for instance, to what extent
older adults are willing to share their PHI with others [39], and
they vary across adults. For example, not everybody engages
in various planning health behaviors, such as preparing
emergency information [46].

Figure 2. Personal health information management (PHIM) tasks carried out by older adults.

PHIM tasks are also often synergistic with the environment in
which they are executed. That is, tasks are intertwined and
aligned with the location. For instance, older adults place
pillboxes in various visible locations around the house to serve
as reminders to take medication as a planned health behavior
or choose to store their PHI record where it was originally
generated (such as where blood pressure measurement is taken)
[48]. Some older adults may choose to keep their
nonprescription and prescription medication lists separate when
reconciling differences between the two medication types [47].

as online information on medication side effects [42,47] and
health educational materials [51]. Detailed findings on the
information that older adults manage are shown in Multimedia
Appendix 7.

Lastly, tasks are also temporally arranged, that is, tasks are
entwined with one’s routine and other life activities. For
instance, older adults may create information by checking their
weight as part of their morning routine [48].

Tools, solutions, and technologies that are currently offered or
which older adults use to manage their PHI include electronic
approaches [1,37,40,42,43,46-49,51,52], such as computers or
laptops [42,46,51] and the internet [37,40,42-44,47-49,51,52];
paper-based approaches [1,37,41,42,46-48,51,54], such as
printouts [37,42] and calendars [51,54]; and medical, every day,
and other objects that include tangible objects
[41,46-48,50,51,54,55], such as portable file cabinets [47] and
pill boxes [41,48,50,51,54,55], and intangible objects [1,41,51],
such as memory [1,41,51].

Personal Health Information Managed by Older Adults
and the Types of Solutions or Tools That They Use to
Support Their PHIM

Detailed findings on the tools and methods older adults use for
PHIM are provided in Multimedia Appendix 8 and Multimedia
Appendix 9.

Older adults manage various types of personal health
information spanning clinical data [1,37,42,43,46,47,49], such
as lab results [1,42,46,49]; patient-generated health data that
includes clinical information [1,42,43,46-48,50,51,56], such as
self-care logs [1,43,48,51], and information related to logistics
and administration [1,42,46,51], such as emergency contact
information [46,51]; and general health and wellness data, such

Physical Environments That Older Adults Occupy
During PHIM and Their Characteristics
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PHIM activities that are carried out by older adults occur in
one’s house [1,46,55] and away from home [1,48]. Older adults
use multiple locations in their homes for PHIM purposes, such
as posting PHI on the back of their front door or fridge door
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[1,46]. PHIM also crosses boundaries, as older adults, for
instance, keep PHI at hand and carry it around (such as in their
wallets) [46].
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Figure 3 presents the physical environment of older adults’
PHIM, and Multimedia Appendix 10 provides detailed findings
in the literature on this aspect.

Figure 3. Physical environment of personal health information management by older adults. PHI: personal health information.

Socio-Organizational Environment in PHIM Among
Older Adults: Stakeholders Involved
Many people are involved in older adults’ PHIM and collaborate
with them in different capacities to manage their PHI. These
stakeholders include persons in the older adult’s immediate
circle (personal relationships), such as family, friends, and
neighbors [1,37,39,41-44,46,47,51,53-56], and health care
workers or retirement community staff, such as health care

providers and professionals [1,37,42,43,46-48,50,56].
Sometimes, older adults particularly seek the help of their
friends or relatives who have medical knowledge or expertise
[42].
Figure 4 demonstrates the stakeholders with whom older adults
interact during PHIM, and Multimedia Appendix 11 and
Multimedia Appendix 12 delineate detailed literature findings
on them.

Figure 4. Socio-organizational environment of older adult's personal health information management: stakeholders involved.
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Older Adult Subgroup Study Findings
Table 1 presents a summary describing the papers that carried
out an analysis based on age subgroups.
Six of the PHIM studies investigated older adult age subgroups
(person factor) (Table 1). One examined a single older adult
subgroup [41] and five compared two or more older adult
subgroups [37,40,44,51,52]. As distinguishing among age
subgroups was not their primary focus, two studies only reported
one finding each related to age subgroup differences [40,51].
The number of older adult subgroups (person factor) studied
and the age ranges of subgroups varied (5-year and 10-year
increments, generational, median split, and very old) across the
six studies (Table 1). Nevertheless, the findings were relatively
consistent for the youngest and eldest of older adults regarding
PHIM tasks, tools, and socio-organizational environmental
factors. Physical environmental factors were notably absent
from age subgroup findings.
A medication study [41] and one of the medical record studies
[37] found that the eldest of older adults perceived the effective

management of clinical PHI tasks to be necessary for (1)
remaining in their homes [41], (2) communicating with their
providers [37], and (3) taking better care of their health [37].
At the same time, all but one [40] of the four medical record
studies found that the eldest of older adults were the least likely
to use digital records and the least prepared to manage clinical
PHI using digital technologies [37,44,52].
The eldest of older adults were also more likely to perceive the
need for assistance from stakeholders and tools (digital and
nondigital). The eldest subgroups shared their medical records
to allow others to participate in their care [37] and relied on
personal and health community caregivers to help them plan
PHIM [51] and manage PHIM tools, that is, pill dispensers [41]
and digital health records [52].
In contrast, the youngest of older adults were more likely to use
and be prepared to use digital records [37,44,52], but less likely
to use medical records to involve the family in their care [37]
and more likely to use medical records to care for their children
[37]. The findings are mixed for the two studies that examined
middle older adult subgroups [37,52].

Table 1. Older adult personal health information management studies with age subgroup findings.
Authors, year published

Data collection

Sample size

Number of
subgroups

Age subgroups

200

4

55-59, 60-64, 65-69, and ≥70 years

Period

Source

2014-16

Interview

Gordon & Hornbrook, 2016 ePortal
[52]

2013-14

Admin; Sur- 231,084;
vey
3660c

3

65-69, 70-74, and 75-79 years

Huvila et al, 2018 [37]

PHIM & paper medical record.

2012

Survey

354

3

<52, 52-66, and ≥67 years

Logue & Effken, 2012 [44]

ePHRd

~2009e

Survey

38

2

65-77 and 78-93 years

Turner et al, 2021f [51]

PHIM

5-year pe- Interview;
survey
riodg

88; 38h

4

60-69, 70-79, 80-89, and 90-99 years

Westerbotn et al, 2008 [41]

PHIM & medication
management

2005

25

1

85-97 years

Arcury et al, 2017 [40]

a

PHIMa focus

ePortalb

Interview

PHIM: personal health information management.

b

ePortal: electronic portal.

c

Administrative data from the patient ePortal used to determine portal use (n=231,084) and identify a sample for the survey (n=3660).

d

ePHR: electronic personal health record.

e

Data collection period unspecified. It was inferred from a sentence in the manuscript.

f

Turner et al, 2021 was published online in 2020.

g

Exact timeframe unspecified.

h

Subset of interview participants (n=88) willing to be contacted for the feedback survey (n=38).

Discussion
Implications of the Study
Research at large has recognized the peculiarities of midlife in
terms of physical health, cognitive function, and social role
[12]. Accordingly, scholars recognize the disparities between
older adults at midlife and elderly people in terms of information
behavior (eg, health information seeking [57]). However, the
literature that we reviewed has largely not considered these
differences. Only six papers carried out age subgroup analyses
https://www.jmir.org/2021/6/e25236
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and only one paper included in the review examined the
differences in the PHIM practices of midlife and elderly older
adult subgroups.
Furthermore, the studies that recognized differences across age
subgroups among older adults (eg, older adults and elderly
people) adopted various cutoff ages among the subgroups. The
ambiguity in the cutoff age used to distinguish older adults and
elderly people in the reviewed studies suggests that there is no
generally accepted cutoff age. Lack of a clear cutoff age for

J Med Internet Res 2021 | vol. 23 | iss. 6 | e25236 | p. 7
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
these two subgroups challenges a systematic approach to
research on these two groups.
While an absolute cutoff age for older population subgroups
creates some challenge, we need to look to the nature and
purpose of the study for a path forward and to connect the
literature. Underlying much of the PHIM literature that
recognizes different subgroups for an older population is
recognition that people typically have different generational
idiosyncrasies as well as health needs at different stages of life.
Belonging to a given generation can, conceivably, affect the
socio-cultural characteristics of health consumers, thus
potentially influencing their practices and approaches to PHIM
technology. For example, research has acknowledged the
uniqueness of age subgroups among older adults. Specifically,
the literature has recognized that older adults at midlife are at
a pivotal time in their life; hence, they have been referred to as
pivotal agers [58]. In our review, we sought an objective means
to consider subgroups among older adults; hence, we assumed
the cutoff as the retirement age. However, various factors
(generation, life experiences, etc) could be considered here.
Extant literature has shown various approaches, with some
research, for instance, driving the split by year of birth [37].
Our review corroborates the role that the various patient work
elements of the PHIM system play for health consumers, as has
been suggested in prior research [20]. The patient work model
[20] has been shown to be valuable in observing the factors
from different life and environment areas. It is particularly useful
here in drawing more attention to socio-organizational aspects
that affect older adults’ PHIM. PHIM is affected by and
intertwined with one’s personal life as well as physical and
socio-organizational environment. Thus, the factors involved
in or influencing PHIM should be considered together to create
a system, especially for those older adults who have
comorbidities, and should be customized to an adult’s unique
health status.
Our review also shows that older adults adopt a variety of tools
to support their PHIM, whereby not only electronic but also
paper-based solutions are still commonly used.
Extant research has shown the role of the various elements of
the patient work model [20]. However, the elements have
received differing levels of attention. Our findings indicate that
most empirical evidence in the literature thus far concerns
person-related factors and the least evidence pertains to the
physical environment of PHIM.
The complex and multidimensional nature of PHIM caused the
nature of the search process to be quite challenging. Studies
were found in multiple academic domains, and it was difficult
to obtain a holistic perspective of which papers should be
included and excluded. Our evaluations of whether studies
should be included in the review were somewhat ambiguous
and challenging, and necessitated establishing clear and detailed
inclusion and exclusion criteria. Similar difficulties have been
reported previously [28]. Moreover, the lack of existence of
PHIM as a Medical Subject Headings (MeSH) term and the
inconsistent use of keywords across papers complicated the
discovery process.
https://www.jmir.org/2021/6/e25236
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Our review adds to the extant PHIM research. Our investigation
extends prior work, which discussed the challenges of PHIM
[23]. Our review also adds to previous literature reviews on
PHIM tools [25,28], by examining the various types of PHIM
tools used by older adults and the information they manage. We
also extended the findings of earlier work [29] by corroborating
the role that caregivers and other stakeholders play in older
adults’ PHIM. We extended the results of prior work [4], which
also examined PHIM through the patient work model [20]. Our
review included findings through 2020 and took a distinct
perspective by focusing on older adults. Our findings are also
consistent with research on medication management by older
adults, which also used the patient work framework perspective
[59].
Our review showcases several potential avenues for future
empirical or design science research related to the various patient
work elements that play a role in older adults’ PHIM. Further
research is needed to examine the idiosyncratic characteristics
and challenges of older adults at midlife and elderly people.
Additionally, it would be valuable to extend this research by
investigating specific PHIM tools and tailoring their design
toward different age subgroups among older adults. Furthermore,
scant evidence regarding the characteristics of PHIM tasks and
PHIM location suggests the need to inspect the nature (ie,
attributes) of PHIM activities carried out by older adults and
the physical environment of such activities.
PHIM research can also be extended by examining, for instance,
the nature of involvement of the socio-organizational
environment in older adults’ PHIM practices. For example, this
may be accomplished by focusing on the viewpoint of other
stakeholders involved in older adults’ PHIM, such as caregivers
and providers.

Limitations
The limitations of our review’s findings pertain primarily to the
possibility of omitting relevant papers and the limited scope of
the findings presented.
First, limiting our review to research published in peer-reviewed
journals over the last 22 years and conference proceedings
published in the last 2 years could have resulted in omission of
relevant findings.
During the search, we did not include keywords such as those
reflecting all the different types of PHIM technologies (eg,
activity monitoring), as our focus was on older adults’
characteristics and PHIM practices. It is conceivable, though,
that literature on specific PHIM tools, which were omitted this
way, could have also included empirical evidence on older
adults’ PHIM. It is thus possible that not every tool type was
discovered in our review.
Lastly, the challenges of paper identification (caused by, for
instance, the complexity of the topic and the occurrence of
publications in many areas, as delineated above) could have
resulted in erroneous omission of papers.

Conclusions
This paper contributes to research by consolidating and
systematizing fragmented evidence from the literature on PHIM
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by older adults and establishing the status quo of research in
this area. Our review shows that older adults’ PHIM constitutes
a system of patient work. Extant literature on this topic has so
far focused largely on the personal characteristics of older adults,
and the least attention has been paid to the physical environment
of their PHIM. Most of the reviewed research did not
differentiated between midlife and elderly people. Additionally,
our review suggests that this area of research is still fairly recent.
Our review may be valuable for practitioners. Policymakers,
for instance, may take into account the personal factors and
older adults’ socio-organizational environment affecting PHIM
identified in our review to potentially pinpoint areas that

Kolotylo-Kulkarni et al
necessitate or could be facilitated by practice interventions or
organizational support. Furthermore, policymakers may also
consider the use of paper-based and electronic tools by older
adults in the context of information blocking and patient portal
utilization.
The findings of our review may also encourage developers to
consider the individual elements of the PHIM system in design
and acknowledge the interdependencies among them. Such
recognition could make the design of PHIM tools, such as
patient portals, more holistic, resulting in tools that support
PHIM as a system.

Acknowledgments
We would like to thank the anonymous reviewers for their valuable suggestions with regard to the review format and practical
implications of our study. We would also like to thank the National Association of Productivity & Organizing Professionals for
inspiring this literature review through a discussion on the need for organized evidence and additional research around personal
health information management.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Parameters of the literature search process.
[DOCX File , 16 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram of the literature search process.
[DOCX File , 38 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Personal health information management study summary.
[DOCX File , 20 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Person-related aspects that play a role in personal health information management by older adults.
[DOCX File , 26 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Personal health information management tasks carried out by older adults.
[DOCX File , 18 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Characteristics of personal health information management tasks carried out by older adults.
[DOCX File , 14 KB-Multimedia Appendix 6]

Multimedia Appendix 7
Personal health information managed by older adults.
[DOCX File , 15 KB-Multimedia Appendix 7]

Multimedia Appendix 8
Tools used by older adults for the purposes of personal health information management.
https://www.jmir.org/2021/6/e25236

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 6 | e25236 | p. 9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Kolotylo-Kulkarni et al

[DOCX File , 15 KB-Multimedia Appendix 8]

Multimedia Appendix 9
Differences in personal health information management tools used across age subgroups among older adults.
[DOCX File , 15 KB-Multimedia Appendix 9]

Multimedia Appendix 10
Physical environment of personal health information management by older adults.
[DOCX File , 14 KB-Multimedia Appendix 10]

Multimedia Appendix 11
Stakeholders involved or who play a role in older adults' personal health information management.
[DOCX File , 14 KB-Multimedia Appendix 11]

Multimedia Appendix 12
Differences in the socio-organizational environment in personal health information management across age subgroups among
older adults.
[DOCX File , 13 KB-Multimedia Appendix 12]

References
1.

2.
3.
4.

5.

6.

7.
8.
9.
10.
11.
12.

13.

14.
15.

Hartzler AL, Osterhage K, Demiris G, Phelan EA, Thielke SM, Turner AM. Understanding views on everyday use of
personal health information: Insights from community dwelling older adults. Inform Health Soc Care 2018 Sep;43(3):320-333
[FREE Full text] [doi: 10.1080/17538157.2017.1297815] [Medline: 28399725]
Pratt W, Unruh K, Civan A, Skeels M. Personal health information management. Commun. ACM 2006 Jan;49(1):51-55
[FREE Full text] [doi: 10.1145/1107458.1107490]
Civan A, Skeels MM, Stolyar A, Pratt W. Personal health information management: consumers' perspectives. AMIA Annu
Symp Proc 2006:156-160 [FREE Full text] [Medline: 17238322]
Agarwal R, Khuntia J. Personal Health Information Management and the Design of Consumer Health Information Technology:
Background Report. Agency for Healthcare Research and Quality. 2009. URL: https://digital.ahrq.gov/sites/default/files/
docs/citation/09-0075-EF.pdf [accessed 2021-06-01]
Moen A, Brennan P. Health@Home: The Work of Health Information Management in the Household (HIMH): Implications
for Consumer Health Informatics (CHI) Innovations. J Am Med Inform Assoc 2005 Nov 01;12(6):648-656 [FREE Full
text] [doi: 10.1197/jamia.m1758]
Woods S, Schwartz E, Tuepker A, Press N, Nazi K, Turvey C, et al. Patient experiences with full electronic access to health
records and clinical notes through the My HealtheVet Personal Health Record Pilot: qualitative study. J Med Internet Res
2013 Mar 27;15(3):e65 [FREE Full text] [doi: 10.2196/jmir.2356] [Medline: 23535584]
Ross S, Lin CT. The effects of promoting patient access to medical records: a review. J Am Med Inform Assoc
2003;10(2):129-138 [FREE Full text] [doi: 10.1197/jamia.m1147] [Medline: 12595402]
2019 Profile of Older Americans. Administration for Community Living. 2020. URL: https://acl.gov/sites/default/files/
Aging%20and%20Disability%20in%20America/2019ProfileOlderAmericans508.pdf [accessed 2020-08-20]
Ageing and health. World Health Organization. URL: https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
[accessed 2020-09-10]
How do health expenditures vary across the population? Health System Tracker. URL: https://www.healthsystemtracker.org/
chart-collection/health-expenditures-vary-across-population/ [accessed 2020-09-10]
Steptoe A, Deaton A, Stone A. Subjective wellbeing, health, and ageing. The Lancet 2015 Feb;385(9968):640-648 [FREE
Full text] [doi: 10.1016/s0140-6736(13)61489-0]
Lachman ME, Teshale S, Agrigoroaei S. Midlife as a Pivotal Period in the Life Course: Balancing Growth and Decline at
the Crossroads of Youth and Old Age. Int J Behav Dev 2015 Jan 01;39(1):20-31 [FREE Full text] [doi:
10.1177/0165025414533223] [Medline: 25580043]
LeRouge C, Tao D, Ohs J, Lach H, Jupka K, Wray R. Challenges and Opportunities with Empowering Baby Boomers for
Personal Health Information Management Using Consumer Health Information Technologies: an Ecological Perspective.
AIMS Public Health 2014;1(3):160-181 [FREE Full text] [doi: 10.3934/publichealth.2014.3.160] [Medline: 29546084]
LeRouge C, Van Slyke C, Seale D, Wright K. Baby boomers' adoption of consumer health technologies: survey on readiness
and barriers. J Med Internet Res 2014 Sep 08;16(9):e200 [FREE Full text] [doi: 10.2196/jmir.3049] [Medline: 25199475]
Davis JW, Chung R, Juarez DT. Prevalence of comorbid conditions with aging among patients with diabetes and
cardiovascular disease. Hawaii Med J 2011 Oct;70(10):209-213 [FREE Full text] [Medline: 22162595]

https://www.jmir.org/2021/6/e25236

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 6 | e25236 | p. 10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
16.
17.

18.
19.
20.

21.

22.

23.
24.

25.

26.
27.
28.
29.

30.
31.
32.

33.
34.

35.
36.
37.

38.

39.

Divo MJ, Martinez CH, Mannino DM. Ageing and the epidemiology of multimorbidity. Eur Respir J 2014
Oct;44(4):1055-1068 [FREE Full text] [doi: 10.1183/09031936.00059814] [Medline: 25142482]
Zayas CE, He Z, Yuan J, Maldonado-Molina M, Hogan W, Modave F, et al. Examining Healthcare Utilization Patterns of
Elderly Middle-Aged Adults in the United States. Proc Int Fla AI Res Soc Conf 2016 May;2016:361-366 [FREE Full text]
[Medline: 27430035]
Czaja S, Sharit J. Designing Training and Instructional Programs for Older Adults. Boca Raton, FL: CRC Press; 2012.
Strauss AL, Maines DR. Continual Permutations of Action. New York, NY: Routledge; 1993.
Valdez R, Holden R, Novak L, Veinot T. Transforming consumer health informatics through a patient work framework:
connecting patients to context. J Am Med Inform Assoc 2015 Jan;22(1):2-10 [FREE Full text] [doi:
10.1136/amiajnl-2014-002826] [Medline: 25125685]
National Research Council, Division of Behavioral and Social Sciences and Education, Board on Human-Systems Integration,
Committee on the Role of Human Factors in Home Health Care. Health Care Comes Home: The Human Factors. Washington,
DC: National Academies Press; 2011.
Holden R, Carayon P, Gurses A, Hoonakker P, Hundt A, Ozok A, et al. SEIPS 2.0: a human factors framework for studying
and improving the work of healthcare professionals and patients. Ergonomics 2013;56(11):1669-1686 [FREE Full text]
[doi: 10.1080/00140139.2013.838643] [Medline: 24088063]
Lahtiranta J. Current challenges of personal health information management. J of Systems and Info Tech 2009 Aug
14;11(3):230-243 [FREE Full text] [doi: 10.1108/13287260910983614]
Davis S, Roudsari A, Raworth R, Courtney K, MacKay L. Shared decision-making using personal health record technology:
a scoping review at the crossroads. J Am Med Inform Assoc 2017 Jul 01;24(4):857-866 [FREE Full text] [doi:
10.1093/jamia/ocw172] [Medline: 28158573]
Zhang Y, Fleischmann KR, Gao J, Xie B. A systematic review of the literature on consumers' use of patient portals:
Preliminary results. Proc. Assoc. Info. Sci. Tech 2016 Feb 24;52(1):1-4 [FREE Full text] [doi:
10.1002/pra2.2015.1450520100142]
Saparova D. Motivating, influencing, and persuading patients through personal health records: a scoping review. Perspect
Health Inf Manag 2012;9:1f [FREE Full text] [Medline: 22783154]
Smolij K, Dun K. Patient health information management: searching for the right model. Perspect Health Inf Manag 2006
Dec 12;3:10 [FREE Full text] [Medline: 18066368]
Sakaguchi-Tang D, Bosold A, Choi Y, Turner A. Patient Portal Use and Experience Among Older Adults: Systematic
Review. JMIR Med Inform 2017 Oct 16;5(4):e38 [FREE Full text] [doi: 10.2196/medinform.8092] [Medline: 29038093]
Gillespie R, Mullan J, Harrison L. Managing medications: the role of informal caregivers of older adults and people living
with dementia. A review of the literature. J Clin Nurs 2014 Dec;23(23-24):3296-3308 [FREE Full text] [doi:
10.1111/jocn.12519] [Medline: 24354583]
Schryen G, Benlian A, Rowe F, Gregor SD, Larsen KR. Literature Reviews in IS Research: What Can Be Learnt from the
Past and Other Fields? CAIS 2017;41:759-774 [FREE Full text] [doi: 10.17705/1cais.04130]
Arksey H, O'Malley L. Scoping studies: towards a methodological framework. International Journal of Social Research
Methodology 2005 Feb;8(1):19-32. [doi: 10.1080/1364557032000119616]
Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping review? Guidance
for authors when choosing between a systematic or scoping review approach. BMC Med Res Methodol 2018 Nov
19;18(1):143 [FREE Full text] [doi: 10.1186/s12874-018-0611-x] [Medline: 30453902]
Sucharew H, Macaluso M. Progress Notes: Methods for Research Evidence Synthesis: The Scoping Review Approach. J
Hosp Med 2019 Jul 01;14(7):416-418. [doi: 10.12788/jhm.3248] [Medline: 31251164]
Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): Checklist and Explanation. Ann Intern Med 2018 Oct 02;169(7):467-473 [FREE Full text] [doi:
10.7326/M18-0850] [Medline: 30178033]
Peters M, Godfrey C, Khalil H, McInerney P, Parker D, Soares C. Guidance for conducting systematic scoping reviews.
Int J Evid Based Healthc 2015 Sep;13(3):141-146. [doi: 10.1097/XEB.0000000000000050] [Medline: 26134548]
Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the methodology. Implement Sci 2010 Sep 20;5(1):69
[FREE Full text] [doi: 10.1186/1748-5908-5-69] [Medline: 20854677]
Huvila I, Enwald H, Eriksson-Backa K, Hirvonen N, Nguyen H, Scandurra I. Anticipating ageing: Older adults reading
their medical records. Information Processing & Management 2018 May;54(3):394-407 [FREE Full text] [doi:
10.1016/j.ipm.2018.01.007]
Kim T, Choi M. Older adults' willingness to share their personal and health information when adopting healthcare technology
and services. Int J Med Inform 2019 Jun;126:86-94 [FREE Full text] [doi: 10.1016/j.ijmedinf.2019.03.010] [Medline:
31029268]
Crotty B, Walker J, Dierks M, Lipsitz L, O'Brien J, Fischer S, et al. Information Sharing Preferences of Older Patients and
Their Families. JAMA Intern Med 2015 Sep;175(9):1492-1497 [FREE Full text] [doi: 10.1001/jamainternmed.2015.2903]
[Medline: 26147401]

https://www.jmir.org/2021/6/e25236

XSL• FO
RenderX

Kolotylo-Kulkarni et al

J Med Internet Res 2021 | vol. 23 | iss. 6 | e25236 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
40.

41.

42.
43.
44.
45.

46.

47.

48.
49.

50.
51.

52.

53.

54.
55.

56.

57.
58.
59.

Kolotylo-Kulkarni et al

Arcury T, Quandt S, Sandberg J, Miller JD, Latulipe C, Leng X, et al. Patient Portal Utilization Among Ethnically Diverse
Low Income Older Adults: Observational Study. JMIR Med Inform 2017 Nov 14;5(4):e47 [FREE Full text] [doi:
10.2196/medinform.8026] [Medline: 29138129]
Westerbotn M, Fahlström E, Fastbom J, Agüero-Torres H, Hillerås P. How do older people experience their management
of medicines? J Clin Nurs 2008 Mar;17(5A):106-115 [FREE Full text] [doi: 10.1111/j.1365-2702.2007.02151.x] [Medline:
18298761]
Kim S, Fadem S. Communication matters: Exploring older adults' current use of patient portals. Int J Med Inform 2018
Dec;120:126-136 [FREE Full text] [doi: 10.1016/j.ijmedinf.2018.10.004] [Medline: 30409337]
Zettel-Watson L, Tsukerman D. Adoption of online health management tools among healthy older adults: An exploratory
study. Health Informatics J 2016 Jun;22(2):171-183 [FREE Full text] [doi: 10.1177/1460458214544047] [Medline: 25149210]
Logue M, Effken J. An exploratory study of the personal health records adoption model in the older adult with chronic
illness. Inform Prim Care 2012;20(3):151-169 [FREE Full text] [doi: 10.14236/jhi.v20i3.21] [Medline: 23710840]
Turner AM, Osterhage K, Hartzler A, Taylor JO, Demiris G. Personal Health Information Management Practices of Older
Adults: One Size Does Not Fit All. Stud Health Technol Inform 2019 Aug 21;264:1995-1996. [doi: 10.3233/SHTI190752]
[Medline: 31438446]
Turner A, Osterhage K, Loughran J, Painter I, Demiris G, Hartzler A, et al. Emergency information management needs
and practices of older adults: A descriptive study. Int J Med Inform 2018 Mar;111:149-158 [FREE Full text] [doi:
10.1016/j.ijmedinf.2017.12.001] [Medline: 29425626]
Haverhals L, Lee C, Siek K, Darr C, Linnebur S, Ruscin J, et al. Older adults with multi-morbidity: medication management
processes and design implications for personal health applications. J Med Internet Res 2011 Jun 29;13(2):e44 [FREE Full
text] [doi: 10.2196/jmir.1813] [Medline: 21715286]
Mickelson RS, Willis M, Holden RJ. Medication-related cognitive artifacts used by older adults with heart failure. Health
Policy Technol 2015 Dec 01;4(4):387-398 [FREE Full text] [doi: 10.1016/j.hlpt.2015.08.009] [Medline: 26855882]
Portz J, Bayliss E, Bull S, Boxer R, Bekelman D, Gleason K, et al. Using the Technology Acceptance Model to Explore
User Experience, Intent to Use, and Use Behavior of a Patient Portal Among Older Adults With Multiple Chronic Conditions:
Descriptive Qualitative Study. J Med Internet Res 2019 Apr 08;21(4):e11604 [FREE Full text] [doi: 10.2196/11604]
[Medline: 30958272]
Swanlund S. Successful cardiovascular medication management processes as perceived by community-dwelling adults
over age 74. Appl Nurs Res 2010 Feb;23(1):22-29 [FREE Full text] [doi: 10.1016/j.apnr.2008.03.005] [Medline: 20122507]
Turner A, Taylor J, Hartzler A, Osterhage K, Bosold A, Painter I, et al. Personal health information management among
healthy older adults: Varying needs and approaches. J Am Med Inform Assoc 2021 Feb 15;28(2):322-333 [FREE Full text]
[doi: 10.1093/jamia/ocaa121] [Medline: 32827030]
Gordon N, Hornbrook M. Differences in Access to and Preferences for Using Patient Portals and Other eHealth Technologies
Based on Race, Ethnicity, and Age: A Database and Survey Study of Seniors in a Large Health Plan. J Med Internet Res
2016 Mar 04;18(3):e50 [FREE Full text] [doi: 10.2196/jmir.5105] [Medline: 26944212]
Francis S, Smith F, Gray N, Denham M. Partnerships between older people and their carers in the management of medication.
Int J Older People Nurs 2006 Dec;1(4):201-207 [FREE Full text] [doi: 10.1111/j.1748-3743.2006.00032.x] [Medline:
20925764]
Lakey S, Gray S, Borson S. Assessment of Older Adults' Knowledge of and Preferences for Medication Management Tools
and Support Systems. Ann Pharmacother 2009 May 26;43(6):1011-1019 [FREE Full text] [doi: 10.1345/aph.1l704]
Roux P, Verloo H, Santiago-Delefosse M, Pereira F. The spatial dimensions of medication management by home-dwelling
older adults after hospital discharge. Health Place 2019 Nov;60:102230 [FREE Full text] [doi:
10.1016/j.healthplace.2019.102230] [Medline: 31634701]
Tomlinson J, Silcock J, Smith H, Karban K, Fylan B. Post-discharge medicines management: the experiences, perceptions
and roles of older people and their family carers. Health Expect 2020 Dec;23(6):1603-1613 [FREE Full text] [doi:
10.1111/hex.13145] [Medline: 33063445]
Czaja S, Sharit J, Hernandez M, Nair S, Loewenstein D. Variability among older adults in Internet health information-seeking
performance. Gerontechnology 2010;9(1):46-55. [doi: 10.4017/gt.2010.09.01.004.00]
Jones W. "Information, knowledge and successful aging". UW Information School. URL: https://ischool.uw.edu/events/
2019/10/research-symposium-william-jones [accessed 2020-12-29]
Mickelson R, Holden R. Medication management strategies used by older adults with heart failure: A systems-based analysis.
Eur J Cardiovasc Nurs 2018 Jun;17(5):418-428 [FREE Full text] [doi: 10.1177/1474515117730704] [Medline: 28901787]

Abbreviations
PHI: personal health information
PHIM: personal health information management
PHR: personal health record

https://www.jmir.org/2021/6/e25236

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 6 | e25236 | p. 12
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Kolotylo-Kulkarni et al

Edited by R Kukafka; submitted 23.10.20; peer-reviewed by K Fadahunsi, K Peterson, M Zahmatkeshan, J van Delden; comments to
author 13.11.20; revised version received 08.01.21; accepted 13.05.21; published 07.06.21
Please cite as:
Kolotylo-Kulkarni M, Seale DE, LeRouge CM
Personal Health Information Management Among Older Adults: Scoping Review
J Med Internet Res 2021;23(6):e25236
URL: https://www.jmir.org/2021/6/e25236
doi: 10.2196/25236
PMID:

©Malgorzata Kolotylo-Kulkarni, Deborah E Seale, Cynthia M LeRouge. Originally published in the Journal of Medical Internet
Research (https://www.jmir.org), 07.06.2021. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

https://www.jmir.org/2021/6/e25236

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 6 | e25236 | p. 13
(page number not for citation purposes)

