PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Zhan R, Mpofu E, Prybutok G, Ingman S
(2024) Social networking older adults with mild
cognitive impairment: Systematic review protocol
on their use of information and communication
technology. PLoS ONE 19(5): 0302138. https:/
doi.org/10.1371/journal.pone.0302138

Editor: Tamlyn Julie Watermeyer, University of
Northumbria at Newcastle: Northumbria University,
UNITED KINGDOM

Received: December 26, 2023
Accepted: March 25, 2024
Published: May 2, 2024

Copyright: © 2024 Zhan et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: No datasets were
generated or analysed during the current study. All
relevant data from this study will be made available
upon study completion.

Funding: The author(s) received no specific
funding for this work.

Competing interests: The authors have declared
that no competing interests exist.

STUDY PROTOCOL

Social networking older adults with mild
cognitive impairment: Systematic review
protocol on their use of information and
communication technology

Rongfang Zhan®'*, Elias Mpofu'23, Gayle Prybutok’, Stan Ingman’

1 Department of Rehabilitation and Health Services, University of North Texas, Denton, Texas, United States
of America, 2 School of Health Sciences, University of Sydney, Camperdown, Australia, 3 Department of
Educational Psychology, University of Johannesburg, Johannesburg, South Africa

* Rongfang.Zhan @unt.edu

Abstract

This systematic review will identify and synthesize the emerging evidence on older adults
with Mild Cognitive Impairment (MCI) utilizing Information and Communication Technology
(ICT) to maintain, restore, or augment social networks. The systematic review will consider
the evidence on contextual and personal factors of older adults with MCI and their ICT use
for social connectedness. The evidence searches will be implemented in PsycINFO, Aca-
demic Search Complete, Medline, PubMed, and manual searches. We shall review articles
that were published between January 2010 and October 2023 in English and on Information
and Communication Technology utility in social networking among older adults with MCI.
The process of article selection will be conducted through title screening, abstract screen-
ing; and full article screening, following the Population, Intervention, Control, Outcomes
(PICO) criteria. Given that all the studies included in this review are publicly accessible and
have already obtained ethical approval from their respective institutions, there is no obliga-
tion for us to seek additional ethical clearance for our systematic review. We plan to share
the outcomes of the systematic review through online presentations and dissemination
within the research community. The findings from this review will identify the extent of empir-
ical evidence on older adults with MCI utilizing ICTs to maintain, restore or augment their
social networks. This review will provide evidence for contextual and personal factors in
older adults with MCI for the social networks with ICT use. This review will propose practical
implications for the effective utilization of ICT by older adults with MCI.

Introduction

As people age, they tend to lose their social networks, placing them at disproportionate risk for
developing cognitive decline and impairment [1,2]. For those aging with or into Mild cognitive
impairment (MCI), they are at higher risk for loss of social networks [3,4], perhaps due to lack
of social stimulation from interactions with others resulting in social isolation and/or loneliness
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[5]. Social isolation refers to an objective social reality that lacks connections with social relation-
ships [6,7]. Loneliness refers to the subjective feeling of aloneness or disconnectedness from dis-
crepancy between one’s desire for social connections and their real-life social interactions [8,9].

Mild Cognitive Impairment (MCI) is an intermediate clinical state of cognitive deteriora-
tion between normal aging and Alzheimer’s disease [10-12]. Individuals with mild cognitive
impairment experience a decline in everyday life cognitive abilities such as memory, thinking,
language expression at a higher level than expected for age [13,14], and which may harm their
social engagement or social networking. Social networks provide older adults with connections
to other people, such as family, friends, acquaintances, and neighbors, through meaningful
social interaction [15]. Limited social networks could potentially exacerbate cognitive decline
[16-19]. Social networks are beneficial to health functioning in both personal and physical
connectivity utilizing information and communication technology tools [20].

Information and Communication Technology (ICT) is fast becoming an everyday tool for
usage by older adults, with the historical digital divide diminishing [21,22]. ICT usage encom-
passes various digital tools and platforms such as computers, smartphones, social media, web-
based sites, email, telehealth and so on [23,24]. Use of ICT may assist older adults with MCI to
age successfully by maintaining, restoring, and augmenting their social networks. Using infor-
mation and communication technology, older adults foster positive social relationships,
thereby mitigating loneliness and social isolation, and alleviating cognitive decline during the
COVID-19 pandemic [25]. Successful aging is being able to maintain physical and mental
well-being, social engagement, and overall life satisfaction at older age [26]. For instance, the
ownership of smartphones among older adults has experienced a significant surge, increasing
from 18% in 2013 to 61% for those aged 65 and above in the year 2021 [27]. Yet, while there
exists extensive literature on ICTs usage by older adults, the evidence remains unclear regard-
ing their utilization specifically for social networking purposes, particularly among those with
MCI who are at a high-risk population for social isolation and loneliness.

However, within the current digital age, social networks supported by ICT have tran-
scended physical boundaries and seamlessly expanded their influence to encompass the
dynamic interactions unfolding on online social sites [28]. But this may vary in unknown ways
based on the older adult’s life situations (e.g., living arrangement, geographical area, neighbor-
hood) and personal factors of age, health status, gender et cetera. There is a need to synthesize
the evidence of the ICT utility supporting social networking of older adults with MCI for
trends that would inform related studies. Our systematic review will synthesize the emerging
evidence on Information and Communication Technology utility in social networking among
older adults with Mild Cognitive Impairment.

The systematic review we propose will address the following questions:

1. To what extent do older adults with MCI utilize ICT's to maintain, restore or augment their
social networks?

2. What is the evidence for contextual and personal factors of older adults with MCI use of
ICT for their social networking?

Methods
Research design

The systematic review will follow the guidelines of Preferred Reporting Items for Systematic
Reviews and Meta-Analysis 2020 [29]. We will use the PRISMA 2020 checklist [29] to ensure a
transparent and reliable approach in conducting our systematic review. This protocol is
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registered on PROSPERO (international prospective register of systematic reviews) (registra-

tion number CRD42023469950).

Eligibility criteria

We will specify the inclusion and exclusion criteria for the review, with reference to the study
characteristics including Population, Intervention, Control, Outcomes (PICO), study design,
setting, time frame, and the report characteristics such as the years considered, publication sta-

tus, and language (Table 1).

Population. We will include for the systematic review studies on older adults who are 65
years or older with MCI and exclude populations with severe memory functions such as
dementia and Alzheimer’s disease. Rubinow [30] defined that “age 65 is generally set at the
threshold of old age since it is at the period of life that the rates for sickness and death begin to
show a marked increase over those of the earlier years.”

Types of ICT usage. The systemic review will examine the evidence from studies that
specify the use of ICT in social networks. ICT usage includes any form of communication with
at least one other person. Due to the concentration of the review on the implementations of
ICT, other types of technologies such as daily assistive technology will be excluded.

Types of control and comparison. Control and comparison refer to the study elements
on ICT usage for social lives by older adults. The comparator will include three scopes based
on the feature of each included study: 1) ICT usage and no ICT usage. We will compare the
outcomes of social networks in older adults with MCI between how they use ICT and don’t
use ICT; 2) ICT usage and traditional in-person social intervention. We will compare the evi-
dence from studies using ICT and traditional methods such as only in-person social support
groups in older adults with MCI; 3) different types of ICT usage. The review will compare the
effectiveness of different types of ICT in included studies such as smartphone, tablets, and

Table 1. Criteria for inclusion and exclusion of studies in the review.

Category

Population

Interventions

Control

Outcomes

Study design
Settings
Timing

Date of search

Publication
language

Inclusion

Outlined the perspectives of older adults (65 years or older) with mild cognitive
impairment.

Defined MCI as ‘a deficit in memory that does not significantly impact daily
functioning’.

Discuss the use of Information and Communication Technology such as
smartphone, computer, social media platforms such as Facebook and twitter, and
internet-based tools to support social activities among older adults with MCI in
social participation.

ICT usage and.
Different types of systems.

ICT supported social networking, including measures of any changes to the level of
social networks.
Self-reported assessments of social life using ICT.

Peer reviewed papers, Conference papers

No limit such as community setting, nursing home, assisted living
Minimum duration of the ICT usage: 2 months

Searches will start from January 2010 to October 2023

English

Abbreviations: MCI mild cognitive impairment, ICT information and communication technology.

https://doi.org/10.1371/journal.pone.0302138.t001

Exclusion

Other age groups such as younger adults or individuals
without MCIL.

Without clear diagnostic criteria for MCI and Severe
cognitive impairment that significantly impacts daily
functioning.

Daily assistive technology

Traditional in-person social networking

book chapters or review articles.

Other languages
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social media or technologically based cognitive training programs on social networks. Addi-
tionally, we also explore the effectiveness of various online platforms, such as social media plat-
forms and other web-based applications, in facilitating social networks among older adults.

Types of outcome measures. The outcome measures will assess the evidence on the level
of social networks among older adults with MCI by their ICT usage. We will assess the evi-
dence on usage to maintain existing social networks, to restore previous social networks, and/
or to form new social networks. We also will examine the evidence from studies that utilized
standardized cognitive assessment tools and self-reported assessments of cognitive functioning
and social networks using ICT.

Setting. The systematic review will include studies on older adults in community living as
well as those in assisted living and able to use Information and Communication Technology.
Institutions such as assisted living, retirement homes, hospitals or nursing homes are included.
We will exclude studies that are implemented in memory care facilities taking care of older
adults with dementia and Alzheimer’s disease.

Types of study designs. Eligible for the systematic review inclusion are peer reviewed
studies, nonrandomized controlled trials, randomized controlled trials, case-control studies,
and prospective controlled cohort studies.

Timing. For ICT intervention studies, we will include those that implemented a mini-
mum duration of at least two months.

Date of search. The inclusion of the date of the literature will start from January 2010 to
October 2023.

Publication language. The proposed systematic review will focus on English published
studies. We will exclude the studies that are published in other languages.

Information sources

Studies will be systematically identified through structured searches from key databases: Psy-
cINFO, Academic Search Complete, Medline, and PubMed. In addition, we will conduct man-
ual searches by searching relevant studies in Google Scholar.

Search strategy

Included studies are those published between January 2010 and October 2023. Key concepts of
the proposed systematic review will be ‘older adults’, ‘mild cognitive impairment’, and ‘infor-
mation communication technology’, ‘social networks’, ‘usage status’ and we extend our search
terms listed below (Table 2).

Selection process and data collection process

The process of article selection will be conducted through three consecutive steps: 1) title
screening; 2) abstract screening; and 3) full article screening. All extracted articles will be
stored in a RefWorks database. The duplication elimination procedure will be handled in Ref-
Works as well. The first author reviewer will employ text extraction techniques by using
Python to retrieve all titles and abstracts saved in a PDF, and then two reviewers will indepen-
dently review all titles and abstracts in the PDF to further identify each study for eligibility
against our inclusion and exclusion criteria. After identifying the included titles and abstracts,
we will retrieve and review the full text of selected titles. Two reviewers will independently
review the full-text articles, with any discrepancies addressed until a unanimous agreement is
reached.
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Table 2. Final search strategy on key concepts and search terms.

AND

AND

AND

AND

Key Concepts

Mild Cognitive Impairment

Older adults

Information and Communication
Technology

Social networks

Usage status

OR

OR

OR

OR

OR

Search Terms

“Cognitive decline” OR “cognitive impairment, mild “OR “MCI” OR “Preclinical Alzheimer’s Disease “OR
“cognitive dysfunction, mild” OR “Memory Impairment” OR “cognitive deficit” OR “cognitive deterioration” OR
“cognitive aging”

“Older adult” OR elderly OR aging OR geriatric * OR “older people” OR
“Aged 65” OR over 65” OR “65 years” OR “65<” OR “65yr OR “65” OR “elderly.”

OR senior * OR aged or older
elder or geriatric* or “elderly people”

OR “older people”

“Information and Communication Technology” OR “ICT*” OR “Digital technology” OR “Digital communication”
OR “Technological communication” OR “Digital media” OR “Online communication”

OR “Internet technology” OR “Virtual communication” OR “Web-based communication” OR
“Telecommunication”

“Social networking” OR “social interaction”, OR “social ties” OR
“social contact” OR “social connection”

“Maintain” OR “Restore” OR “Augment”

* This symbol signifies unlimited searches of diverse forms of a word, created by attaching various suffixes.

https://doi.org/10.1371/journal.pone.0302138.t002

The systematic review process will be illustrated visually in the PRISMA 2020 flow diagram
that is a version for new systematic reviews which included searches of databases, registers,
and other sources [29].

For ease of interpreting included studies, we will create data abstraction tables to classify
extracted study information from each study. The tables will include the study characteristics
(e.g., author, publication year), participant characteristics (e.g., age, gender, race, sample size),
types of ICT usage, study conducted in the USA, methods, and findings. The first author and
second author reviewer will independently review and verify the information included in the
evidence tables for accuracy. Any discrepancies in the results will be resolved through discus-
sion with a third reviewer, as necessary.

Data items

We will identify the types of ICT usage and present the setting, method, participant character-
istics and findings of each included study.

Risk of bias assessment

Two independent reviewers will independently access the risk bias for data information
extracted from the studies. Any discrepancy of information between two reviewers will be
solved by discussing with third and fourth team members. To ensure the methodological qual-
ity of each included study, we will appraise the studies based on the Assessing the Methodolog-
ical Quality of Systematic Reviews (AMSTAR) tool. We will use the Cochrane Risk of Bias
Tool (CRB) for appraisal of the randomized controlled trials and the Risk of Bias in Non-ran-
domized Studies of Interventions (ROBINS-I) tool for verifying nonrandomized studies.

Data synthesis

The proposed systematic review will incorporate a descriptive numerical summary for quanti-
tative studies and a qualitative thematic synthesis for qualitative studies [31]. If we find com-
parisons of interest on included studies, we will conduct a descriptive numerical summary that
will structure and present main characterizations of included studies including the types of
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ICT intervention, types of study design, year of publication, characteristics of the participants,
settings where studies were conducted, and other features. For in-depth understanding, the
topic of the proposed systematic review implements a qualitative thematic synthesis. The qual-
itative thematic synthesis will be conducted to identify the common themes or patterns of
meaning across the included studies [31]. Further, we focus on social networking activity and
participation for those suffering with MCI supported by ICT.

Ethics and dissemination

The ethical approval status of each included study will be appraised by two independent
reviewers. Since all included studies are publicly available and approved by their initial studies,
we are not required to provide ethical approval for our systematic review. The findings of the
systematic review will be presented online and disseminated to the research community.

Results

Synthesizing the evidence on older adults with MCI of ICT usage for social networking is criti-
cal for researchers, stakeholders, practitioners, and policymakers to improve ICT services for
the social well-being of older adults with MCI. Finding may contribute to the further ICT
innovations in older adults with MCI. We shall present the results in three tables: evidence
trends across the total sample of all studies, contextual factors, and personal factors.

Discussion

This systematic review protocol provides an outline and framework for further systematic
review that fills the research gap in ICT utilization in social networks by older adults with
MCI. To our knowledge, there is no previous review trending evidence on ICT utility for social
networking by older adults with MCI. Particularly, we will provide a holistic framework for
older adults with MCT’s use of ICT to maintain, restore and/or augment their social networks.
We shall discuss the findings for trends in the evidence on ICT-supported social connected-
ness rapidly becoming the new normal for social interactions with MCI, important to older
adults maintaining, restoring, and augmenting their social networking.

Supporting information

S1 Checklist. PRISMA-P (Preferred Reporting Items for Systematic review and Meta-
Analysis Protocols) 2015 checklist: Recommended items to address in a systematic review

protocol*.
(DOCX)

Author Contributions
Conceptualization: Rongfang Zhan.

Data curation: Rongfang Zhan.

Formal analysis: Rongfang Zhan.

Funding acquisition: Rongfang Zhan.
Investigation: Rongfang Zhan.
Methodology: Rongfang Zhan, Elias Mpofu.

Project administration: Rongfang Zhan, Elias Mpofu.

PLOS ONE | https://doi.org/10.1371/journal.pone.0302138 May 2, 2024 6/8


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0302138.s001
https://doi.org/10.1371/journal.pone.0302138

PLOS ONE

ICT use in mild cognitive impairment: A systematic review on social networking among older adults

Resources: Rongfang Zhan, Elias Mpofu.

Software: Rongfang Zhan.

Supervision: Elias Mpofu, Gayle Prybutok, Stan Ingman.

Validation: Rongfang Zhan, Elias Mpofu.

Visualization: Rongfang Zhan.

Writing - original draft: Rongfang Zhan.

Writing - review & editing: Elias Mpofu, Gayle Prybutok, Stan Ingman.

References

1.

10.

11.

12

13.

14.

15.

Murman DL. The impact of age on cognition. Semin Hear. 2015; 36(3):111-121. https://doi.org/10.
1055/s-0035-1555115 PMID: 27516712

Overton M, Pihlsgard M, Elmstahl S. Prevalence and incidence of mild cognitive impairment across sub-
types, age, and sex. Dement Geriatr Cogn Disord. 2019; 47(4—6):219-232. https://doi.org/10.1159/
000499763 PMID: 31311017

Zhang Y, Natale G, Clouston S. The characteristics of social network structure in later life in relation to
incidence of mild cognitive impairment and conversion to probable dementia. J Alzheimers Dis. 2021;
81(2):699-710. https://doi.org/10.3233/JAD-201196 PMID: 33814428

Eymundsdottir H, Sigurdardottir S, Ramel A, Jonsson PV, Gudnason V, Launer L, et al. Social network
and the risk for developing mild cognitive impairment and dementia among older adults. Aging Clin Exp
Res. 2022; 34(9):2155-2163. https://doi.org/10.1007/s40520-022-02150-8 PMID: 35687312

Gardener H, Levin B, DeRosa J, Rundek T, Wright CB, Elkind MSV, et al. Social connectivity is related
to mild cognitive impairment and dementia. J Alzheimers Dis. 2021; 84(4):1811-1820. https://doi.org/
10.3233/JAD-210519 PMID: 34719491

Palmer BW. The effects of loneliness and social isolation on cognitive functioning in older adults: A
need for nuanced assessments. Int Psychogeriatr. 2019; 31(4):447—-449. https://doi.org/10.1017/
S1041610218001849 PMID: 31018883

Badcock JC, Holt-Lunstad J, Garcia E, Bombaci P, Lim MH. Position statement: Addressing social iso-
lation and loneliness and the power of human connection. Global Initiative on Loneliness and Connec-
tion. https://www.gilc.global/general-6.

Badcock JC, Holt-Lunstad J, Garcia E, Bombaci P, Lim MH. Position statement: Addressing social iso-
lation and loneliness and the power of human connection. Global Initiative on Loneliness and Connec-
tion. https://www.gilc.global/general-6.

Cacioppo JT, Cacioppo S, Cole SW, Capitanio JP, Goossens L, Boomsma DI. Loneliness across phy-
logeny and a call for comparative studies and animal models. Perspect Psychol Sci. 2015; 10(2):202—
212. https://doi.org/10.1177/1745691614564876 PMID: 25910390

Petersen RC, Doody R, Kurz A, Mohs RC, Morris JC, Rabins PV, et al. Current concepts in mild cogni-
tive impairment. Arch Neurol. 2001; 58(12):1985—-1992. https://doi.org/10.1001/archneur.58.12.1985
PMID: 11735772

Gauthier S, Reisberg B, Zaudig M, Petersen RC, Ritchie K, Broich K, et al. Mild cognitive impairment.
Lancet. 2006; 367(9518):1262—-1270. https://doi.org/10.1016/S0140-6736(06)68542-5 PMID:
16631882

Buratti L, Balestrini S, Altamura C, Viticchi G, Falsetti L, Luzzi S, et al. Markers for the risk of progression
from mild cognitive impairment to Alzheimer’s disease. J Alzheimers Dis. 2015; 45(3):883-890. https://
doi.org/10.3233/JAD-143135 PMID: 25633680

Lindbergh CA, Dishman RK, Miller LS. Functional disability in mild cognitive impairment: A systematic
review and meta-analysis. Neuropsychol Rev. 2016; 26(2):129—-159. https://doi.org/10.1007/s11065-
016-9321-5 PMID: 27393566

Ausén B, Edman G, Almkvist O, Bogdanovic N. Personality features in subjective cognitive impairment
and mild cognitive impairment—early indicators of dementia? Dement Geriatr Cogn Disord. 2009; 28
(6):528-535. https://doi.org/10.1159/000255104 PMID: 20016183

Carmel D, Zwerdling N, Guy |, Ofek-Koifman S, Har'EI' N, Ronen |, et al. Personalized social search
based on the user’s social network. In: Proceedings of the 18th ACM conference on Information and
knowledge management; 2009. pp. 1227-1236.

PLOS ONE | https://doi.org/10.1371/journal.pone.0302138 May 2, 2024 7/8


https://doi.org/10.1055/s-0035-1555115
https://doi.org/10.1055/s-0035-1555115
http://www.ncbi.nlm.nih.gov/pubmed/27516712
https://doi.org/10.1159/000499763
https://doi.org/10.1159/000499763
http://www.ncbi.nlm.nih.gov/pubmed/31311017
https://doi.org/10.3233/JAD-201196
http://www.ncbi.nlm.nih.gov/pubmed/33814428
https://doi.org/10.1007/s40520-022-02150-8
http://www.ncbi.nlm.nih.gov/pubmed/35687312
https://doi.org/10.3233/JAD-210519
https://doi.org/10.3233/JAD-210519
http://www.ncbi.nlm.nih.gov/pubmed/34719491
https://doi.org/10.1017/S1041610218001849
https://doi.org/10.1017/S1041610218001849
http://www.ncbi.nlm.nih.gov/pubmed/31018883
https://www.gilc.global/general-6
https://www.gilc.global/general-6
https://doi.org/10.1177/1745691614564876
http://www.ncbi.nlm.nih.gov/pubmed/25910390
https://doi.org/10.1001/archneur.58.12.1985
http://www.ncbi.nlm.nih.gov/pubmed/11735772
https://doi.org/10.1016/S0140-6736%2806%2968542-5
http://www.ncbi.nlm.nih.gov/pubmed/16631882
https://doi.org/10.3233/JAD-143135
https://doi.org/10.3233/JAD-143135
http://www.ncbi.nlm.nih.gov/pubmed/25633680
https://doi.org/10.1007/s11065-016-9321-5
https://doi.org/10.1007/s11065-016-9321-5
http://www.ncbi.nlm.nih.gov/pubmed/27393566
https://doi.org/10.1159/000255104
http://www.ncbi.nlm.nih.gov/pubmed/20016183
https://doi.org/10.1371/journal.pone.0302138

PLOS ONE

ICT use in mild cognitive impairment: A systematic review on social networking among older adults

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.
31.

Zunzunegui MV, Alvarado BE, Del Ser T, Otero A. Social networks, social integration, and social
engagement determine cognitive decline in community-dwelling Spanish older adults. J Gerontol B Psy-
chol Sci Soc Sci. 2003; 58(2):S93-S100. https://doi.org/10.1093/geronb/58.2.s93 PMID: 12646598

Stoykova R, Matharan F, Dartigues J, Amieva H. Impact of social network on cognitive performances
and age-related cognitive decline across a 20-year follow-up. Int Psychogeriatr. 2011; 23(9):1405—
1412. https://doi.org/10.1017/S1041610211001165 PMID: 21777501

Kelly ME, Duff H, Kelly S, McHugh Power JE, Brennan S, Lawlor BA, et al. The impact of social activi-
ties, social networks, social support and social relationships on the cognitive functioning of healthy older
adults: A systematic review. Syst Rev. 2017; 6(1):259. https://doi.org/10.1186/s13643-017-0632-2
PMID: 29258596

Murayama H, Sugiyama M, Inagaki H, Ura C, Miyamae F, Edahiro A, et al. The relationship between
cognitive decline and all-cause mortality is modified by living alone and a small social network: A para-
dox of isolation. J Gerontol B Psychol Sci Soc Sci. 2023; 78(11):1927-1934. https://doi.org/10.1093/
geronb/gbadi134 PMID: 37725961

Masic |, Sivic S, Toromanovic S, Borojevic T, Pandza H. Social networks in improvement of health care.
Materia socio-medica. 2012; 24(1):48-53. https://doi.org/10.5455/msm.2012.24.48-53 PMID:
23922516

McMurtrey ME, McGaughey RE, Downey JR. Seniors and information technology: Are we shrinking the
digital divide? J Int Technol Inf Manag. 2008; 17(2):4. https://doi.org/10.58729/1941-6679.1113

Wu YH, Damnée S, Kerhervé H, Ware C, Rigaud AS. Bridging the digital divide in older adults: A study
from an initiative to inform older adults about new technologies. Clin Interv Aging. 2015; 10:193-200.
https://doi.org/10.2147/CIA.S72399 PMID: 25624752

Blaschke CM, Freddolino PP, Mullen EE. Ageing and technology: A review of the research literature. Br
J Soc Work. 2009; 39(4):641-656. https://doi.org/10.1093/bjsw/bcp025

Bixter MT, Blocker KA, Mitzner TL, Prakash A, Rogers WA. Understanding the use and non-use of
social communication technologies by older adults: A qualitative test and extension of the UTAUT
model. Gerontechnology. 2019; 18(2):70-88. https://doi.org/10.4017/gt.2019.18.2.002.00 PMID:
31754352

Li Y, Godai K, Kido M, et al. Cognitive decline and poor social relationship in older adults during COVID-
19 pandemic: can information and communications technology (ICT) use helps?. BMC Geriatr. 2022;
22(1):375. https://doi.org/10.1186/s12877-022-03061-z PMID: 35484494

Rowe JW, Kahn RL. Successful aging. Gerontologist. 1997; 37(4):433—440. https://doi.org/10.1093/
geront/37.4.433 PMID: 9279031

Pew Research Center. Share of those 65 and older who are tech users has grown in the past decade
[Internet]. 2022 Jan 13 [cited 2022 Jan 13]. https://www.pewresearch.org/short-reads/2022/01/13/
share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/.

Mustafa SE, Hamzah A. Online social networking: A new form of social interaction. Int J Soc Sci
Human. 2011; 1(2):96—104. https://doi.org/10.7763/IJSSH.2011.V1.17

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: An updated guideline for reporting systematic reviews. BMJ. 2021; 372:n71. https://doi.org/
10.1136/bmj.n71 PMID: 33782057

Rubinow, I. M. Social insurance: With special reference to American conditions. (No. 5). Holt; 1913.

Levac D, Colquhoun H, O’Brien KK. Scoping studies: Advancing the methodology. Implementation Sci-
ence. 2010; 5:1-9. https://doi.org/10.1186/1748-5908-5-69 PMID: 20854677

PLOS ONE | https://doi.org/10.1371/journal.pone.0302138 May 2, 2024 8/8


https://doi.org/10.1093/geronb/58.2.s93
http://www.ncbi.nlm.nih.gov/pubmed/12646598
https://doi.org/10.1017/S1041610211001165
http://www.ncbi.nlm.nih.gov/pubmed/21777501
https://doi.org/10.1186/s13643-017-0632-2
http://www.ncbi.nlm.nih.gov/pubmed/29258596
https://doi.org/10.1093/geronb/gbad134
https://doi.org/10.1093/geronb/gbad134
http://www.ncbi.nlm.nih.gov/pubmed/37725961
https://doi.org/10.5455/msm.2012.24.48-53
http://www.ncbi.nlm.nih.gov/pubmed/23922516
https://doi.org/10.58729/1941-6679.1113
https://doi.org/10.2147/CIA.S72399
http://www.ncbi.nlm.nih.gov/pubmed/25624752
https://doi.org/10.1093/bjsw/bcp025
https://doi.org/10.4017/gt.2019.18.2.002.00
http://www.ncbi.nlm.nih.gov/pubmed/31754352
https://doi.org/10.1186/s12877-022-03061-z
http://www.ncbi.nlm.nih.gov/pubmed/35484494
https://doi.org/10.1093/geront/37.4.433
https://doi.org/10.1093/geront/37.4.433
http://www.ncbi.nlm.nih.gov/pubmed/9279031
https://www.pewresearch.org/short-reads/2022/01/13/share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/
https://www.pewresearch.org/short-reads/2022/01/13/share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/
https://doi.org/10.7763/IJSSH.2011.V1.17
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1186/1748-5908-5-69
http://www.ncbi.nlm.nih.gov/pubmed/20854677
https://doi.org/10.1371/journal.pone.0302138

