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Abstract

Background: With the world's population aging, more health-conscious older adults are seeking health information to make
better-informed health decisions. The rapid growth of the internet has empowered older adults to access web-based health
information sources. However, research explicitly exploring older adults’ online health information seeking (OHIS) behavior is
still underway.

Objective: This systematic scoping review aimsto understand older adults' OHIS and answer four research questions:. (1) What
types of health information do older adults seek and where do they seek health information on the internet? (2) What are the
factorsthat influence older adults’ OHIS? (3) What are the barriersto older adults' OHIS? (4) How can we intervene and support
older adults OHIS?

Methods: A comprehensive literature search was performed in November 2020, involving the following academic databases:
Web of Science; Cochrane Library database; PubMed; MEDLINE; CINAHL Plus, APA PsycINFO; Library and Information
Science Source; Library, Information Science and Technology Abstracts; Psychology and Behavioral Sciences Collection;
Communication & Mass MediaComplete; ABI/INFORM; and ACM Digital Library. Theinitial search identified 8047 publications
through database search strategies. After the removal of duplicates, a data set consisting of 5949 publications was obtained for
screening. Among these, 75 articles met the inclusion criteria. Qualitative content analysis was performed to identify themes
related to the research questions.

Results: The results suggest that older adults seek 10 types of health information from 6 types of internet-based information
sources and that 2 main categories of influencing factors, individual-related and source-related, impact older adults OHIS.
Moreover, the results reveal that in their OHIS, older adults confront 3 types of barriers, namely individual, social, and those
related to information and communication technologies. Some intervention programs based on educational training workshops
have been created to intervene and support older adults’ OHIS.

Conclusions: Although OHIS has become increasingly common among older adults, the review revealsthat older adults OHIS
behavior is not adequately investigated. The findings suggest that more studies are needed to understand older adults’ OHIS
behaviors and better support their medical and health decisions in OHIS. Based on the results, the review proposes multiple
objectivesfor future studies, including (1) moreinvestigations on the OHIS behavior of older adults above 85 years; (2) conducting
more longitudinal, action research, and mixed methods studies; (3) elaboration of the mobile context and cross-platform scenario
of older adults’ OHIS; (4) facilitating older adults' OHIS by explicating technology affordance; and (5) promoting and measuring
the performance of OHIS interventions for older adults.

(J Med I nternet Res 2022;24(2):€34790) doi: 10.2196/34790
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Introduction

During the past decade, the rapid development of information
and communication technologies (ICTs) has increased
laypeople’s access to health information sources and is
constantly reshaping their health information—seeking behaviors
[1]. Online health information seeking (OHIS) serves multiple
purposes, such as understanding disease symptoms, assessing
disease risks, finding treatment choices, managing chronic
conditions, and preparing for patient-doctor communication [2].
Studies have revealed that OHIS has become one of the most
common everyday life experiences across the entire lifespan

3.

In recent decades, the aging of the world population has led to
significant demographic transitions that have never occurred
beforein human history. Societies with large aging popul ations
face great challengesto their health care sectors with respect to
an increasing prevalence of chronic conditions among older
adults and a sharply rising demand for health care resources.
Asolder adultsare morelikely to experienceillnessand chronic
conditions than younger people, they have a greater need for
health information [4]. With the world population aging,
increasing numbers of health-conscious ol der adults are seeking
health information to make better-informed health decisions
[5]. Many hopes are placed on ICTs to empower the aging
population, promote public health, and alleviate the burden of
health care systems. However, there is some skepticism
regarding whether older adults really benefit from current
technological advancements [6]. Although some studies have
found that the adoption and use of ICTs to address health
concerns have remained at a relatively low rate among older
adults[7], other studies suggest that older adultsareincreasingly
engaged in internet surfing [8]. These mixed results suggest
that the OHIS behavior of older adults is still insufficiently
investigated.

Despite scattered empirical studies on the topic, few scoping
or systematic reviews have directly addressed the OHIS
behaviors of older adults and synthesized this body of
knowledge. Chang and Huang [9] recently reviewed antecedents
that predict general consumers OHIS behaviors (ie, health
status, self-efficacy, hedth literacy, availability, credibility,
emotional responses, and subject norms). Although the review
found that age is a significant moderator of the correlations
between the antecedents and OHISS, it provided few details on
older adults health information behaviors. Hunsaker and
Hargittai [8] synthesized quantitative literature on genera
internet use among older adults. Although their review addressed
the relationship between older adults' health and internet use,
OHIS was neither specified nor teased out from the general
internet use behaviors. Therefore, thetype of health information
sought by the participating older adults and the factors that
influenced older adults OHIS reported in the literature are
unclear. Waterworth and Honey [10] reviewed 8 empirical
studies of OHIS among older adults and discussed facilitators
of and barriersto older adults’ OHIS. However, the number of
studies included in this review was limited, and it can hardly
provide a comprehensive understanding of OHIS among ol der
adults.
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Gapsin the existing research indicate that a systematic scoping
review on older adults OHIS is necessary because it will not
only enhance our knowledge of human information behaviors
and practices but will also inform better health information
system designs and ensure better information servicesfor older
adults. Motivated by the existing research gaps, this systematic
scoping review examines the state of research on older adults
OHIS and reveals the types and sources of health information
that the older adults seek, factors that influence older adults
OHIS, barriersto older adults’ OHIS, and interventionsthat are
available. The purpose of this systematic scoping review isto
provide our readerswith an overview of how OHIS among ol der
adults has been studied and present implications for future
research. It aims to answer the following questions:

1. What types of health information do older adults seek and
where do they seek health information on the internet?

2. What are the factors that influence older adults' OHIS?
3. What are the barriers to older adults' OHIS?

4. How can we intervene and support older adults’ OHIS?

Methods

Literature Search

This review follows the guidelines of the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews) [11]. We were
also inspired by the recommended framework for conducting
systematic reviews in information-rel ated fields by Okoli [12].
The bibliographic database search strategies were developed
after consulting an academic librarian at the first author’'s
university.

First, we searched the following databases. Web of Science;
Cochrane Library database; PubMed; MEDLINE; CINAHL
Plus, APA PsycINFO; Library and I nformation Science Source;
Library, Information Science and Technology Abstracts;
Psychology and Behavioral Sciences Collection; Communication
& Mass Media Complete; ABI/INFORM; and ACM Digital
Library. These databases were chosen because they cover the
academic disciplines (eg, medicine, medical informatics,
communication, psychology, and information and library
science) that are most likely to study older adults OHIS
behaviors. Second, the search queries contained the following
categories and keywords: people (older adults, elderly, aging,
senior, seniors, older people, aged 60, aged 65), behavior (find,
search, seek, access, retrieve), place (internet, online, web),
object (information), and attribute (health, medicine, drug,
nutrition, diet, wellness, illness). Specific queries were run in
the topic, title, and abstract fields, depending on the database
(seeMultimediaAppendix 1). Theinitial search was performed
in November 2020. Third, we captured additional articlesusing
Google Scholar by tracking the citations and references in the
articlesfound in the databases and in other relevant reviews. In
addition, we supplemented rel evant articles by searching Google
Scholar directly. All the studies identified during the database
searcheswereimported into the reference management software
Zotero, and duplicates were removed.
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Eligibility Criteria

We developed a series of inclusion and exclusion criteria to
identify articles relating to older adults OHIS behaviors. The
inclusion criteriawere asfollows: (1) Thearticles should pertain
to health-related contexts, including areas such as health, mental
health, diet, and nutrition. (2) The article should describe OHIS
behaviors (eg, general OHIS, selection and use of health
information sources, and adoption and use of health
information). (3) The article should focus on older adults (Note
that athough the search strategies indicated 2 commonly
accepted lower age boundaries, 60 and 65 years, to identify
older adults, it did not exclude other ways to describe the
population); studies that clearly mentioned the population of
older adults or contained explicit, equivalent claims were
eligible. (4) The research should be empirically based. (5) The
articles should have been published in a peer-reviewed journal
or in conference proceedings. (6) When weidentified morethan
1 paper published by the same author on the same topic, we
selected only the most recent one. (7) The articles should be
written in English.

Our exclusion criteriawere as follows: (1) The articles did not
pertain to a health-related context. (2) The articles were not
about OHIS behaviors; for instance, some articlesfocused only
on general ICT use or adoption behaviors, were more concerned
with technology-related rather than information-related issues
or addressed only older adults' health literacy or eHealth literacy
and did not investigate their OHIS. (3) The articles did not focus
on older adults; we specifically excluded articles that treated
age merely as a predictor or moderator in studying the OHIS
of the general population, as it is evident that age influences
people’'s OHIS behaviors. (4) The articles were not based on
empirical research; this criterion helped eliminate opinion
pieces, brief communications, editorial commentaries, and
reviews. (5) The articles were not peer-reviewed (eg, a
self-archived manuscript). (6) The articles were not written as
full papers (eg, abstracts, posters, or letters). (7) The articles
were not written in English.

Screening Procedure

The procedurefor screening articleswas based on the eligibility
criteria. The initial search used database search strategies and
identified 8047 publications. After duplicates were removed,
the data set consisted of 5949 publications for screening.

The screening involved 3 stages. In the first stage, all the 3
authors reviewed the titles and abstracts of a sample of 300
articles from the search results, and then discussed and refined
the screening criteria. In the second stage, we sel ected another
300 articles randomly from the search results as a test set. The
feasibility criteria were verified independently by 2 of the
authors (SSand MZ). Intercoder agreement (k=0.816) indicated
satisfactory reliability. Discrepancies were discussed and
resolved by involving the third author (Y Z), and the eligibility
criteria were further refined accordingly. In the third stage,
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author MZ screened the remaining articles based on the
eligibility criteria using the titles and abstracts, and author SS
validated the results. Discrepancies were resolved by involving
author YZ. The whole screening procedure resulted in 279
articles for full-text analysis.

To read and code the full-length articles downloaded from the
databases, we used the MAXQDA 2020 software, which is
designed for analyzing computer-assisted qualitative and mixed
methods data, texts, and multimedia data. During the full-text
analysis, we excluded 211 articles by applying the eligibility
criteria. The remaining 68 articles were retained, and 8 more
eligible articles were identified through citation tracking with
the assistance of Google Scholar. In total, 75 articles were
selected for the systematic scoping review.

Data Extraction and Analysis

We used Excel (Microsoft Corporation) to extract and record
the basic information of the articles in the sample, including
the author(s), title, publication year, publication name, and
publication type (eg, journal vs conference). We used thematic
content analysisin an iterative manner to identify the evidence
regarding our research questions [13]. Severa lists of codes
were generated during 2 rounds of full-text coding procedures.
In the first round, all the authors participated in the open and
selective coding processes until a coding schema emerged and
converged. In the second round, MZ coded the full texts by
applying the coding schema, and SS validated all the codes.
The intercoder reliability of the thematic content analysis
reached 85%. Discrepancies were solved by involving YZ in
the discussion.

Results

Basic Characteristics of the Included Articles

After screening, the final sample consisting of 75 articles was
obtained, as shown in Figure 1. The articles were published
between 1997 and 2020 (see Multimedia Appendix 2). Trend
observations revealed that the number of publications in this
subject area increased over time and that the OHIS of older
adults began to receive considerable attention in the last 3 years
(seeFigure 2). The articlesin the sample were mostly published
after 2006 (n=69, 92%), which relates closely to the boom in
social media. Of all the articles, 72 (96%) were published in
journals, and the remaining 3 (4%) were published in conference
proceedings. The articles originated from 17 countries (based
on thefirst author’s affiliations), with the top 3 being the United
States (n=44, 58.67%), Australia (n=5, 6.67%), and China(n=4,
5.33%). Thetop 4 journals publishing these articlesinclude the
Journal of Medical Internet Research (n=8, 10.67%),
Educational Gerontology (n=4, 5.33%), Journal of Health
Communication (n=3, 4%), and Library & Information Science
Research (n=3, 4%), indicating the multidisciplinary nature of
the sample.
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Figure 1. Screening procedure. ACM: Association for Computing Machinery; APA: American Psychological Association; CINAHL: Cumulative
Index to Nursing and Allied Health Literature; ICT: information and communication technology.

— Records identified through database searching (n=8047)
= - Web of Science (n=3668) - Cochrane Library (n=1901)
g - CINAHL Plus with Full Text (n=401) - PubMed (n=672)
'ﬁ - Library &Information Science Source (n=127) - MEDLINE (n=606)
(2] - Psychology and Behavioral Sciences Collection (n=34) - APA PsycINFO (n=260)
SE - Communication & Mass Media Complete (n=19) - ABI/INFORM (n=169)
E - ACM Digital Library (n=48)
- - Library, Information Science & Technology Abstracts (n=142)
=1
W S
o
Records excluded
= (n=5670)
-
§ Duplicates removed for - Irrelevant (n=5259)
5 screening - Books (n=15)
(7] (n=5949) ———»{ - Thesis/dissertations (n=102)
- Pure ICT adoption articles
(n=234)
— - Pure health literary articles
(n=41)
- Review articles (n=19)
S
Full-text articles excluded
g . (n=211)
= Full-text articles assessed
E for eligibility Y _rrelevant (n=65)
= (n=279) - Age as only predicator or
moderator (n=130)
-Insufficient information
— (n=9)
- Not empirical study (n=7)
— v
Studies included in full-
- text analysis
s
-] n=68
5 (n=68)
= N . .
= Publications identified
H 4 0 - -
+ through citation tracking
+ via Google Scholar (n=7)
Studies included in
analysis
(N=75)
https://www.jmir.org/2022/2/€34790 JMed Internet Res 2022 | vol. 24 | iss. 2| €34790 | p. 4

(page number not for citation purposes)
XSL-FO

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Figure 2. Distribution of publication years.
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The systematic scoping review first investigated how the
included 75 articles defined the target popul ation of older adults.
The cutoff agesfor defining older adultswere determined. More
than half of the articles used samples of older adults aged above
60 years. Furthermore, 16 articles (21.33%) defined older adults
as those aged 65 years and above, and 23 (30.67%) had cutoff
ages ranging from 60 to 64 years. In addition, we noted some
papers that defined the older adult group more loosely. For
example, the cutoff agein 17 articles (22.67%) ranged from 50
to 54 years, and 14 articles (18.67%) used samples with
minimum ages ranging from 55 to 59 years. Moreover, 5 of the
articles (6.67%) did not specify precise age distributions.

The research methods varied across the 75 studies. Regarding
methodological approaches, we found that 45 studies (60%)
used quantitative approaches, 22 (29.33%) employed qualitative
approaches, and 8 (10.67%) were based on mixed methods
designs, using a combination of quantitative and qualitative
methods. Asfor specific methods, surveys (n=28, 37.33%) and
interviews or focus groups (n=25, 33.33%) were the primary
methods used, followed by secondary data analysis (n=6, 8%)
and experiments (n=4, 5.33%). In terms of data sources, most
of the studies were based on primary data (n=65, 86.67%) and
afew on secondary data (n=10, 13.33 %). Concerning the types
of data, we found 59 studies (78.67%) based on cross-sectional
data and 16 (21.33%) based on longitudinal data.

https://www.jmir.org/2022/2/€34790

Zhao et d

e T
2012-2014 2015-2017 2018-2020
Journal

Internet-Based Health I nfor mation Typesand Sour ces

Information types and information sources are 2 frequently
reported aspects of information in OHIS studies [14]. For our
analysis, we adapted the typol ogies of health information types
fromKent et al [15] and Ramsey et al [16]. Theresults presented
in Table 1 suggest that older adults often search the internet for
information on specific diseases because they want to obtain a
general idea of their condition before diagnosis or treatment so
that they know what to expect and can be better prepared to
face stressful situations [17]. The health problems mentioned
in these 75 articles are mainly cancer (n=10, 13.33%), mental
health problems (n=5, 6.67%), chronic conditions (n=4, 5.33%),
and physical diseases (n=4, 5.33%). Aside from this disease
information, the most frequently mentioned types of information
are related to medication or treatment, nutrition or exercise,
medical research, disease symptoms, and health promotion.
Some articles mentioned that older adults also use the internet
to seek support groups or interpersonal advice, health insurance
information, health news, and health policy information. Of
note is that more than half of the articles (n=40, 53.33%) used
the umbrella term health information, without specifying any
type of health information content. Furthermore, the types of
content were not mutually exclusive. For example, a single
article might mention morethan 1 type of information (eg, older
adults seeking information for cancer-related symptoms and
medication).
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Table 1. Types of health information mentioned in the articles (N=75).
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Type of health information

Number of articles (n)

General health information

Specific diseases

M edication/treatment
Nutrition/exercise

Medical resource

Disease symptoms

Health promation

Support groups/interpersonal advice
Health insurance

Health news/policies

40
23
21
13

w > b 00 ©

Most of the articles in the sample (n=58, 77.33%) used the
general internet to represent all the web-based sources of health
information. Further, 26 articles (34.67%) described health
websites as sources of internet-based health information for
older adults; among these, the owners of the websites varied,
consisting of educational, commercial, government, and
nonprofit entities. Moreover, general search engines such as
Google were the third most frequently mentioned sources in

the studies (n=17, 22.67%), suggesting that older adults often
use general search engines to start OHIS [18-20]. Further, 11
articles (14.67%) mentioned older adults’ use of social media
(eg, Facebook, Twitter) and blogsin OHIS. Only 3 articles (4%)
addressed older adults' use of patient portals, and 2 articles
(2.67%) were about older adults' use of mobileinternet services.
Table 2 shows the health information sources mentioned in the
studies.

Table 2. Internet-based health information sources mentioned in the studies (N=75).

Source of internet-based health information

Number of articles (n)

General internet

Health websites (eg, WebM D, Mayo Clinic)
Genera search engines (eg, Google, Yahoo)
Socia media/blogs (eg, Facebook, Twitter)
Patient portals

General mobile

58
26
17
11
3
2

FactorsThat I nfluenceOlder Adults OHISBehaviors

Among the 75 articles, 35 (46.67%) treated OHIS asavariable
or construct. These articles quantitatively measured OHIS with
various scales or proxy variables. Among them, 27 (36%)
regarded OHIS as a dependent variable and explored the
antecedents of older adults OHIS. Further, 4 (5.33%) treated
OHI S as an independent variable, and the remaining 4 (5.33%)
treated OHI S as neither adependent nor an independent variable
but provided only descriptive analyses. Because the articlesthat
employed quantitative approaches primarily concerned the
antecedents of older adults OHIS, we summarize the
antecedentsin Table 3.

https://www.jmir.org/2022/2/€34790

We summarize the main influencing factors that appeared in
the investigations. The antecedents of older adults OHIS fall
mainly into 2 categories, namely individua-related
characteristics and source-related characteristics. Within the
individual-related characteristics, 12 subcategories were
observed, including demographics, anxiety, beliefs, attitudes,
self-efficacy, personality, health status, medical history, health
care service availability, source experience, health literacy and
motivations. Among the source-related characteristics,
credibility, usefulness, and ease of use were the 3 most
frequently mentioned factors.
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Influencing Factors Studies
Individual-related characteristics
Demographics

Socioeconomic status [18,21-35]
Education [18,21-41]
Gender [18,21-27,29-34,36-43]
Marriage [21,22,24,29,31,34,36,37,42,43]
Race/ethnicity [23,29,30,33-35,37,38,40,44]

Place of residence
No. of children
Living with children

Anxiety

ICT%related anxiety
Disease-related fears
Perceived susceptibility
Beliefs
External control
Internal locus of control
Fatalistic belief
Attitudes
Attitudes on patient-doctor relationship
Reliance on and compliance with doctor’s decisions
Attitudeson ICT use
Attitudes on internet-based health information
Attitudes on patient-doctor relationship
Self-efficacy
Self-efficacy in health
Self-efficacy in learning
Self-efficacy in ICT use
Per sonality
Big five
General values and life goals
Health status
General health conditions
Physical health
Menta health
Chronic conditions
Medical history
Personal medical history
Family medical history
Health care service availability
Heslth care use
Heslth insurance status

[24,30,36,41]
[36]
[33,35]

[18,42,45]

[31,46]
[21]

[45]
[28]
[31,40]

[18]
[18]
[39,42]
[38,45]
[18]

[36]
[24,42]
[42,45]

[36,42]
[41]

[18,21,28-30,32,38,41,42]
[22,33-39]

[31,34,36,37]
[22,30-36,43,44]

[21]
[21,31]

[34,36]
[34]
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Influencing Factors Studies

Medical financial burden [33]

Sour ce experience
Experience in internet use [18,38,39,45]
Internet use frequency [26,34,39]
Experience with online health information seeking [29]
Experiencein ICT use [35,42]
Internet knowledge [27]

Health literacy
Health literacy [24,33,43]
eHealth literacy [27,29]

Motivations
Health information needs [18]
Health information orientation [27]
Health information overload [46]
Subjective norms [39,45]

Source-related characteristics

Credibility
Trustworthiness [28,38]
Relevance [45]
Output quality [45]
Result demonstrability [45]
Usefulness
Perceived usefulness of internet health information [45]
Perceived usefulness of internet use [28,39]
Perceived importance of health information [28]
Ease of use
Perceived ease of use of internet health information [45]
Perceived ease of internet use [39]
Computer playfulness [45]
Perceived enjoyment [45]

& CT: information and communication technology.

. OHIS. The results suggest that older adults may experience
Barriersto OHIS of Older Adglts . many barriers preventing successful OHIS, as shown in Table
Rather than treating OHIS as a variable, 40 of the 75 articles 4. |n the prior studies, we identified 3 main types of barriers

(53.33%) treated OHIS as a process. Of these studies, 29 (je, individual, social, and ICT), 11 subtypes, and 38 specific
(38.67%) explored the barriersthat older adultsencounter during  jssues.
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Table 4. Barriersto older adults’ online health information seeking behavior.
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Barrier types Studies
Individual barriers
Functional decline
Vision impairment [20,34]
Physical challenges (eg, back pain, kneeinjury) [47,48]
I1Iness conditions [32,35,36]
Low literacy
English language literacy [49,50]
Basic health knowledge [51,52]
Digital literacy [53,54]
Information literacy [52,55,56]
Health literacy [24,33,43]
eHedlth literacy [27,57]
L ow self-efficacy
Low efficacy and anxiety associated with computer use [18,49,58,59]
Low efficacy in reading and learning [49,60,61]
Low efficacy in OHIS? [62,63]
Low efficacy in health information evaluation [55,62]
Negative attitudes
Attitude toward internet use [39]
Attitude toward technology [42]
Privacy concerns [20,61,64]
Health beliefs
External locus of control [45]
Fatalistic beliefs [31]
Social barriers
Social stigmas
Stigma of mental health problems [65]
Stigma of sex-related health problems [66]
Lack of social support
Lack of informational support [66,67]
Lack of organizational support (eg, health care services) [17,50,68]
Lack of instrumental support (eg, instructions on computer use) [57,65]
Lack of intergenerational support (eg, not living with children) [49,69]
Lack of peer support (eg, hard to get support from friends) [70,71]
ICTP barriers
Lack of ITCinfrastructure
Lack of ICT devices [29]
Low accessibility to medical records [71]
Problematic information quality
Misinformation [64,72]
Conflicting health information [73,74]

https://www.jmir.org/2022/2/€34790

RenderX

JMed Internet Res 2022 | vol. 24 | iss. 2| €34790 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Zhao et a
Barrier types Studies

Irrelevant information [65,73]

I nfor mation overload
Overwhelming health information on the internet [20,48,71]
Overwhelming extraneous information and pop-ups [58,64,70]

Unsatisfactory user experiences
Unsatisfactory interactivity and navigability [75,76]
Unsuitable font sizes [72,75]
Dense text and lack of visual elements [76,77]
Confusing layouts [51,72,75]
Insufficient ease of use [39,45,78]
Frustrating user experiences [51,56,59]

80HIS: online health information seeking.
BICT: information and communication technol ogy.
CIT: information technology.

Regarding individual barriers, some studies found that older
adults OHIS could be hindered by age-related functional
decline, including vision imparment, poor eye-hand
coordination, physical challenges (eg, back pain), and illness.
Moreover, some studies reported several aspectsindicating low
literacy among older adults that prevented effective OHIS,
including limited English language skills, lack of basic health
knowledge, limited digital literacy, undeveloped information
literacy, and low hedlth or eHedlth literacy. Moreover, some
studies found that older adults' perceptions of low self-efficacy
regarding computer use, reading, learning, and evaluation of
health information reduced their willingness toward OHIS.
Other findings revealed that negative attitudes toward internet
use or general technology and privacy concerns about using
technology decreased older adults intentions to search
information on theinternet. Theresultsalso revealed that beliefs
regarding the external locus of the control of health care and
fatalistic beliefs reduced older adults’ active OHIS.

Asfor social barriers, studies suggested that older adults may
have some social stigma concerning OHIS when it comes to
mental and sex-related health problems. Moreover, older adults
often report a lack of social support in their OHIS, including
informational, organizational (eg, heath care services),
instrumental  (eg, instructions on computer  use),
intergenerational (eg, support from children), and peer support
(eg, support from friends).

Interms of ICT use, analysis of the studies revealed that many
ol der adults do not possessinformation technology devices, and

https://www.jmir.org/2022/2/€34790

they reported low accessibility to medical records. Moreover,
the quality of general health information on the internet is
problematic. Older adultsarelikely to encounter misinformation,
conflicting information, and irrelevant information during their
OHIS. Furthermore, they often confront information overload
when reading heal th information due to overwhel ming amounts
of irrelevant information or pop-ups. Moreover, older adults
OHIS may lead to some unpleasant and frustrating user
experiences, such as unsatisfactory interactivity and navigability,
unsuitable font sizes, dense text lacking visual elements,
confusing layouts, and complicated site designs.

Interventionsfor Older Adults OHIS

Given the abovementioned barriers, it is essential to provide
ol der adultswith additional support to facilitatetheir OHIS. We
identified 11 studies (14.67%) among the 75 that used
educational training programsto facilitate and intervenein older
adults OHIS, as shown in Table 5. Among these, 10 of the 11
studies provided offline workshops, and 1 conducted an online
workshop. The offline workshopswere conducted in community
settings (eg, public libraries, schools, or medical centers) and
included face-to-face instruction. We identified only 1 study
that used an internet-based tutorial to improve older adults
ability to distinguish high-quality internet-based health forums
from low-quality ones. Among the 11 articles, 9 described
training programs with multiple sessions, each lasting 2 to 3
hours, and the duration of the programs varied from 1 to 4
months; the other 2 studies used 1-time training sessions.
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Table5. Interventions to support older adults’ online health information seeking behaviors.

Study Main objective Intervention format Interventionset-  Intervention eval uation measures
ting
Maloneetal  Toimprovetheheath  Educational program: Participants 5local libraries Method: Pre- vs postsession surveys
[20] g;efl i skills of older tcr?l{'ol'_ztte”d very g' o eé’tfzﬁ e‘? o Qualitative analysis with descriptive statistics:
ults eir library or cou e classes - . . . .
most appropriate to their personal Participants' confidencein their OHISamcreasec_i,
needs and interests and the overall response to the program was posi-
i tive.
No. of participants: 110
Berteraeta  Toincreaseaccessto  2-step training: A computer Method: Pre- vs posttest surveys, face-to-facein-
[67] and use of 2 prominent (1) Training of internet navigators: learning center  terviews

health websites: Med- 13 hors of basic trainingin computer  located in the
linePusgov andNIHSe- |5 over 13 weeks, plusad-hour ~ COMMUNity
niorHealth.gov specific training on 2 health websites

and training on how to support peers

during the process.

No. of participants: 8

(2) Training of older adultsliving in

affordable housing: 2-hour sessionon

basic computer skills and use of 2

specific health websites.

No. of participants: 42

A significant improvement in the ability to use a
computer or navigate the web was observed
(P<.001).

The average navigational skills self-efficacy score
for health web sites (P<.001) and computers
(P<.001) improved.

Chueta [68] Toassistolder adults  Educationa program: 2-hour sessions A computer lab  Method: Pre- vs posttest surveys; survey conduct-
with retrieving and once aweek over 5 weeks. offered at afa-  ed 6 weeks after training
evaluating health infor- - parinering with Seniorsfor Better  Cility of the Partici pants experienced reduced computer anxiety
mation resourcesonthe  egth: Classesincluded 2 compo-  YWCAPin and increased confidence and sense of self-effica-
internet nents, compuiter literacy and health ~ Houston cy when retrieving and evaluating internet-based
information search strategies. health information (P<.001).
No. of participants: 112
Campbell [79] Toimprovethe ability Workshops. 2-hour sessionsoncea A largesubur-  Method: Posttest interview
tolocate hedthinforma-  week over 5 weeks ban publicli- - qualjtative assessment by asking participants
tion The sessions used constructivist brary and 2 questions such as* Did your levels of participation
teaching techniques and self-directed  COMMUNItY CEM iy yiour health care change since you began using
learning. E:jrsllzor older  theinternet?
S
No. of participants: 70 !
Campbell and Toteach older adultsto  Workshops: 2-hour sessionsoncea A largesubur-  Method: Pre- vs. posttest surveys; survey 1 year
Nolfi [80] accesshedlth careinfor-  week over 5 weeks ban public li- after the training
mation on theinternet N of participants: 42 brary and 2 Statistically significant differences were found
Follow-up survey 1 year after the fec’r’;‘]?;‘sr;%;m‘ between baseline and 5-week follow-up results
workshops adults for MHLC®inmales (P=.02) and females (P=.05),
No. of participants; 27 aswell asfor Krantz HOS® information seeking
scores (P=.05).
Hoffman- Toimprovetheinternet Workshops: 2-hour workshopsonce  Publiclibrary ~ Method: Pre- vs posttest surveys
Goetz et a search skillsof adults ~ amonth, over 4 months. with computer  pgrtig pants’ search difficulty decreased after the
(81] aged S0yearsand older  The maximum number of participants  Stations, Ihed tl)y workshops (P<.001).
per workshop was 15. grrari an canec;, " patici pants understanding of the internet im-
Total No. of participants: 44 university- proved after the workshops (P<.001).
based investiga-
tors
Leung et a To improve basic skills  Workshops: 3-hour training course  Loca university Method: Postsession telephoneinterviews 1 month
[82] for searching hedthin-  The number of participants per and company,  after the workshop
formation on theinter-  yorkshop was 30. instructed by prticipants’ confidence level in seeking health
net Total No. of participants: 88 ”“gs‘ggdl ec:urer information was significantly associated with the
and sludents  eyel of satisfaction with the workshop (P<.001).
Campbell [83] Toimproveheathliter- Workshops: 2-hour sessionsoncea  Computer labs  Method: Pre- vs posttest surveys, survey 6 months
acy skillsamong low-  week over 5 weeks in 2 low-in- after the training
income, minority, and N, of participants: 36 COMe, MINOMtY  payjcipants experienced reduced anxiety concern-
older adults residential ing computers and increased confidencein locat-
buildings ing health information.
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Study Main objective Intervention format Intervention set-  Intervention evaluation measures
ting

Xieand Bugg Toteacholder adultsto Educational program: 2-hour sessions  Public libraries  Method: Pre- vs posttest surveys

(84] accessand usehigh-  twice aweek over 4 weeks. Participants showed significantly reduced comput-
quality internet-based  The maximum number of participants er anxiety (P<.001), increased interest in comput-
health information per workshop was 7. ers (P=.001), and improved efficacy (P<.001)

Total No. of participants: 100 from pretraining to posttraining.

Chuand Mas- To enhance older Educational program: 2-hour sessions A parish-spon-  Method: Pre- vs posttest surveys; survey conduct-

tel-Smith [85] adults ability tograsp  once aweek over 5 weeks. sored, older ed 6 weeks after the training
andmanagehedth-rdlal- - No, of participants: 12 adult leisure  participants experienced reduced anxiety, in-
edinformation retrieved learning center  reased confidence, and a sense of self-efficacy
from the internet and at the end of the 5-week program and 6 weeks
act accordingly after program completion (P<.001).

Fink andBeck ToimprovetheeHeath Educational programs: 70 minutesto Internet-based ~ Method: Experimental group vs control group

[86] literacy of adultsaged  complete an educational online pro-  setting survey comparison

50 years and older gram and answer questions.

No. of participants. 64

Compared to the control group, the experimental
group participants rated higher usability and
learned more information on a new website.

80HIS: online health information seeking.
bywca: Young Women's Christian Association.
°MHLC: multidimensional health locus of contral.
9HOS: health opinion survey.

Further, 4 of the 11 programs were guided by established
theories, models, or concepts (eg, the self-efficacy theory and
the health belief model). All the studiesinvolved some form of
evaluation, including postsession surveys or interviews, pre-
versus postintervention comparisons, and experimental versus
control group comparisons. In addition, 5 studies evaluated the
effectiveness of the intervention outcomes from a longitudinal
perspective over a period ranging from 1 month to 1 year to the
competence of the program. Among all the studies, 9 statistically
assessed the effects of the intervention. Measures varied across
the studies, these included opinionsfrom surveyson theinternet,
self-efficacy in seeking health information, and anxiety
regarding computer use. All the articles reported some positive
outcomes of the intervention programs.

Discussion

Principal Findings

This systematic scoping review provides an overview of OHIS
behaviors among older adults, as shown in Figure 3. Overall,
the findings of this paper revea core elements of OHIS among
older adults. First, the types and sources of health information
that older adults search for were clearly presented. Then, a
portion of the studies explored the main factors influencing
older adults OHIS behaviors, which can be categorized as
individual-related and source-related characteristics. Then, we
identified the barriers to OHIS behavior in older adults from
existing literature, including individual barriers, socia barriers,
and ICT barriers. Finaly, this paper provides an in-depth
analysis of the interventions mentioned in some of theincluded
papers to support OHIS behaviors among older adults. We
believe that the framework of this paper can, to some extent,
help researchers to better position their research objectivesin
future studies so that the objectives correspond to specific
dimensions for in-depth empirical investigation.

https://www.jmir.org/2022/2/€34790

Regarding thefirst research question, the results show that ol der
adults sought varioustypes of health information on theinternet,
including information about specific diseases, medication and
treatment, nutrition and exercise, medical resources, disease
symptoms, health promotion, support groups and interpersonal
advice, health insurance information, and health news or
policies. The information sources included health websites,
general search engines, social media and blogs, patient portals,
and mobile devices. The types of health information sought
differed from those that interest young people. According to a
recent systematic review [87], adolescents and youths (<24
years) search theinternet for daily health-related i ssues, physical
and psychological well-being, sexual health, social problems,
and culturally sensitive topics. Compared to the adolescent and
youth population, older adults tend to search more for
disease-related health information topics.

Asfor the second research question, the results point to 2 main
types of factors influencing older adults OHIS:
individual-related  characteristics and  source-related
characteristics. The individual-related characteristics include
demographics, anxiety, beliefs, attitudes, self-efficacy,
personality, health status, medical history, health care service
availability, source experience, health literacy, and motivations.
Among the source-rel ated characteristics, credibility, usefulness,
and trust were the 3 factors most frequently mentioned in the
studies. We noted that the primary factors influencing older
adults OHIS differ from those influencing young adults. A
systematic review of studies investigating young adults’ (<24
years) OHIS [87] revealed that the most frequently mentioned
influencing factors were gender, age, educational status,
emotional characteristics, engagement in risky behaviors, and
eHealth literacy.

Theresultsfor thethird research question reveal that older adults
might encounter 3 types of barriersduring their OHIS, including
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individual barriers (eg, low literacy), socia barriers (eg, social
stigmas), and ICT-related barriers (eg, lack of ICT devices).
These barriers may hinder effective OHIS behaviors of older
adults. The results suggest some differences from the findings
on young adults OHI S. For the adol escent and youth population
(<24 years), the main barriers to OHIS include online privacy
and concerns about information credibility [87]. Although some
studiesreport low health literacy among adol escents[88], older
adults seem to have more difficulties in this respect than
adolescents [89,90].

Zhao et d

Asfor thefourth research question, the review found that many
intervention programs have been created to support older adults
OHIS; they primarily use educational training workshops in
offline and online formats. Most training programs contained
multiple sessions, with each session lasting 2 to 3 hours; the
duration of the programs varied from 1 to 4 months, and all the
programs reported at least some positive effects in support of
older adults OHIS.

Figure3. Overview of principal findings. ICT: information and communication technology; I T: information technology; OHIS: online health information
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Implicationsfor Future Research

Overdll, this systematic scoping review identified the need for
more in-depth research on older adults’ OHIS. As can be seen
from the aforementioned evidence, a subset of studies have
treated OHIS asavariable or construct and focused on exploring
thefactorsinfluencing OHISin older adults. Other studiestrest
OHIS as a process and investigate how the older adults search
the internet for health information. However, given the
complexity of the health conditions of older people and a

https://www.jmir.org/2022/2/€34790

RenderX

projected future intensification of information overload, older
adults will encounter more serious problems when searching
for health information on the internet, such as how to select
from among multimodal information sources, how to express
health information needs, and how to evaluate health
misinformation. Considering the growing population of older
adults, the importance of internet-based information seeking
for overal public health, and the lack of best practices, more
research on this topic is needed. In this section, we propose
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several directions for future research based on gaps identified
in the review.

I nvestigations on the OH 1S Behavior of Older Adults
Above 85 Years

With the accelerating pace of global aging, the population of
older adultsissteadily growing. Instead of classifying thelarge
population of older adults as one group, researchers are
advocating for a more precise segmentation of this population,
such as the youngest-old (65 to 74 years), middie-old (75to 84
years), and oldest-old groups (above 85 years) [91]. Regarding
OHIS, the age distribution of the samples in this systematic
scoping review indicates that the exploration of OHIS by the
oldest-old group is very limited [92]. Most articlesincluded in
thisreview have focused on the youngest- and middle-old groups
[30], whereas there is a lack of research on the health
information needs and behaviors of the oldest-old group. Future
OHIS research can be appropriately skewed toward the
oldest-old group to consider the physiological and psychological
characteristics, the unique information needs, and explore the
influences, processes, and health outcomes of the OHIS of this
group more empirically within the framework of everyday
information mastering [93].

Conducting More Longitudinal, Action, and Mixed
Methods Research

Asfor research methods, most current studies use cross-sectional
data collection methods and pay little attention to longitudinal
approaches. In future, more consideration can be given to the
adoption of longitudinal methods, such as the experience
sampling method and the ethnographic approach. In particular,
for intervention studies on OHIS behaviors in older adults,
educational training programs with long time spans could
provide data to improve OHIS performance and the health
literacy of older adults. More participatory action research at
the community level would enrich the network of actorsin OHIS
for older adults and engage more participants, thereby promoting
interdisciplinary and collaborative health information practices
in this population. In addition, future studies might consider
more mixed methods approaches to leverage the advantages of
qualitative and quantitative approaches and triangul ate primary
datawith secondary data. Existing mixed methods studies have
been conducted mainly based on quantitative questionnaire
analyses as well as qualitative focus groups, and a richer mix
of methods is to be further explored for this topic in future.
Finally, as prior studies have relied heavily on self-reported
data, future studies could consider more behavioral data using
methods such as eye-tracking and electroencephal ograms.

Elaboration on Mobile Context and Cross-platform
Scenario of Older Adults OHIS

Information types and information sources are the essential
contextual factorsin OHIS[94-96]. However, thisreview found
that most studies on older adults' OHIS do not clearly explain
what health-related information was involved or from where
the information was gathered. In terms of information types,
current studies mainly focus on searches for disease and
treatment information. More studies are needed to address other
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types of health information that older adults might seek, such
asinformation on environmental health and disease prevention.

Regarding information sources, studies are needed to investigate
older adults use of mobile devices for OHIS. With the
development of the mobile internet and the internet of things,
OHIS scenarios for older adults are changing. Maobile
device-based health information access can more effectively
meet the health information needs of older adults, facilitate daily
health monitoring and self-tracking, and improve context-driven,
health-rel ated decision-making among older adults. For example,
increasing numbers of older adults are seeking health
information on their smart phones through short video appslike
TikTok [97,98]. Furthermore, in addition to searching for health
information on their mobile devices, increasing numbers of
older adults are using mobile socia appsto create content [99].
Future research could focus more on the relationship between
OHIS and health-related content generation by older adults.

In addition, further exploration of complicated OHIS scenarios
isneeded. For example, with the popularity of wearable devices
and the development of various health-related vertical search
platforms, a portion of the older adult population with higher
information literacy will become more proficient at searching
for afull range of health information using various smart devices
and immersive technologies [100], such as interacting with
information through voice recognition and gesture control. Thus,
explorations of cross-platform and cross-device seeking
behaviors in OHIS by older adults are needed. Meanwhile, in
addition to active information seeking, more types of seeking
behaviors, such as passive exposure, information encountering,
and surrogate health information seeking [101,102], deserve
attention and further investigation. In particular, the influences
and positive outcomes of searching as learning during OHIS
by older adultsis a topic worth exploring.

Facilitating Older Adults OHIS by Explicating
Technology Affordance

Thisreview reveaed that current research on factorsinfluencing
OHISin older adults focuses more on demographic issues and
individual-related characteristics than on source-related factors.
In recent years, increased emphasis has been placed on
aging-friendly designs in human-computer interaction [103],
and the user experience—oriented design of various socia apps
and smart devices is centered on the needs and behaviora
preferences of older adults, with an interest in meeting their
personalized requirements. We believe that the affordance of
technology in aging-friendly design isalso a highly influential
factor for promoting OHIS in older adults. It would be fruitful
tointegrate the uses and gratifications theory with the affordance
lens to better promote the positive impact of new media
platforms on older adults information-seeking behaviors
[104,105]. More attention needsto be placed on the ease of use,
usability, and sociability of aging-friendly information sources
and information systems. In particular, in the upcoming
human-centered artificial intelligence era, older people’'s
perception of the trustworthiness of multimodal information
sources and their trust in algorithm-based content
recommendations will continue to change. Therefore, the
age-appropriate design of OHIS needsto constantly break away
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from stereotypes of older people and re-establish a more
adaptive mental model. Thelens of the affordance theory could
be applied to help situate OHIS for older adults in the context
of information practices, promoting deep reflection on the
interaction of actors with sociocultural environments and on
the mediated nature of technology [106]. For instance, an OHIS
platform should provide rich technology affordances for older
adults and providetargeted support for active health information
access, information encounters, and information avoidance
problems in different sociocultural environments. Future
research could focus more on how technology affordance can
better mediate older adults OHIS gratification by attempting
to build a more detailed affordance typology [107]—such as
handling, effecter, and motivational affordances—to measure
older adults gratifications for OHIS using social media.

Promoting and Measuring the Performance of OHIS
I nterventions for Older Adults

The results show that older adults encounter many barriersin
OHIS; thus, many intervention programs have been created to
support their searching. However, current intervention programs
still leave considerable room for improvement. First, current
educational training programs are generally small-scale ones,
making it difficult to reach a wide group of older adults; most
programs are offlineworkshops, and there arefew internet-based
programs. Future OHIS interventions for older adults need to
offer more technology-mediated web-based programs and
provide richer formats than workshops and tutorials, such as
distance education for older adults using gamification and
immersive technology. Moreover, most current intervention
programs operate in the United States; older adults living in
lessdevel oped countries or areas received | ess attention. Future
studies on OHIS in older adults must involve more trans- and
cross-national, or regiona and cross-cultural comparative studies
to further explore theinfluence of sociocultural factorson older
adults OHIS behaviors. We also recommend that more
information and communication technology for development
(known as “1CT4D") projects focus on upgrading OHIS and
improving the same for older adults [108], thereby better
promoting health literacy and health mobility for older adults
in devel oping countries and regions.

In particular, researchers need to draw more on the design
science research paradigm. Design science research is an
innovative and often iterative problem-solving process that
buildsand evaluates artifacts[109]. In our research context, the
purposeful artifacts could be search systems, training courses,
workshops, tutorials, or citizen science programs. In the building
phase of artifact development, most units of analysis relate to
offline workshops and neglect other types of artifacts. Itisalso
noteworthy that current intervention studies lack a theoretical
lens, and only afew studies have designed interventions based
on theoretical foundations. Futureinterventionsfor older adults
OHIS need to embrace the theoretical considerationsthat design
science research has been advocating [110]. In the evaluation
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phase of artifact development, current studies lack long-term
assessments of intervention effects. Future studies should
consider more participatory action research to iteratively test
the effects of OHIS interventions on older adults and select
some specific health domains—such as chroni ¢ diseases, cancer,
and mental health—for attempting to verify the actual effects
of OHIS interventions on information literacy, health literacy,
and health outcomes of older adults. In addition, future studies
could contemplate providing variousforms of support based on
the perspectives of older users, allowing them to participate in
the project design process and thus help them overcome search
barriers.

Limitations

This systematic scoping review has severa limitations. Thefirst
oneisintermsof search sources. Owing to theinterdisciplinary
nature of OHIS research in older adults, although we tried to
search multiple databases using rel evant keywords and consulted
academic librarians to improve our search strategy, it was
nevertheless inevitable that some literature would be missed,
especially relevant research in unofficially published conference
proceedings. The backward and forward strategy can befurther
used to expand the literature search sources in future [111].
Second, in terms of the literature type, this review mainly
focuses on empirical studies, whereas some opinion papers,
descriptive cases, and short communicationson OHISfor older
adults were excluded from our literature pool, and some
complementary analyses of such nonresearch articles can be
conducted in future. Finally, interms of the analytical approach
for searching literature, this study did not conduct acomparative
chronological analysis of the literature in different periods,
which to a certain extent could not fully reveal the impact of
technological and sociocultural changes on older adults’ OHIS
behavior. In future, the introduction of knowledge graphs can
be considered to map the themes of the literature at different
stages.

Conclusions

This review provides an overview of how older adults OHIS
has been studied. It reveals that older adults search for various
types of health information on theinternet using different types
of web-based sources and that their OHIS isjointly influenced
by sourcerelated and individual-related factors. Their
difficulties in searching arise from individual, social, and
ICT-related barriers. Some educational intervention programs
that support older adults’' OHIS have been initiated in the form
of web-based and offline workshops. Furthermore, the review
reveals that the topic of older adults OHIS is understudied,
although the number of studiesisincreasing. Nevertheless, more
studies are needed to understand the problems associated with
older adults' interactions with health information and better
support them in their decision-making when they are searching
for medical and health information on the internet. Based on
thefindings of the review, the authors propose several objectives
for future research.
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