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Abstract
Background: The 2020 COVID-19 pandemic prompted the rapid implementation of new and existing digital technologies to
facilitate access to health and care services during physical distancing. Older people may be disadvantaged in that regard if they
are unable to use or have access to smartphones, tablets, computers, or other technologies.
Objective: In this study, we synthesized evidence on the impact of digital technologies on older adults’ access to health and
social services.
Methods: We conducted an umbrella review of systematic reviews published from January 2000 to October 2019 using
comprehensive searches of 6 databases. We looked for reviews in a population of adults aged ≥65 years in any setting, reporting
outcomes related to the impact of technologies on access to health and social care services.
Results: A total of 7 systematic reviews met the inclusion criteria, providing data from 77 randomized controlled trials and 50
observational studies. All of them synthesized findings from low-quality primary studies, 2 of which used robust review methods.
Most of the reviews focused on digital technologies to facilitate remote delivery of care, including consultations and therapy. No
studies examined technologies used for first contact access to care, such as online appointment scheduling. Overall, we found no
reviews of technology to facilitate first contact access to health and social care such as online appointment booking systems for
older populations.
Conclusions: The impact of digital technologies on equitable access to services for older people is unclear. Research is urgently
needed in order to understand the positive and negative consequences of digital technologies on health care access and to identify
the groups most vulnerable to exclusion.
(J Med Internet Res 2021;23(11):e25887) doi: 10.2196/25887
KEYWORDS
digital health; social care; access; older adults; review of reviews; umbrella review

https://www.jmir.org/2021/11/e25887

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 11 | e25887 | p. 1
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Introduction
For at least a decade, the World Health Organization has
encouraged member states to become leaders in serving citizens
online, using digital technology to improve health and social
care services [1]. Digital technologies are electronic tools,
systems, and resources that generate, store, or process data [2].
The emergence of a novel coronavirus (SARS-CoV-2, which
causes COVID-19) has led to the rapid rollout of digital
technologies to support patient access to health and social care,
while ensuring physical distancing [3]. Digital technologies
were playing a growing role in connecting health and social
care services with their users before the COVID-19 pandemic.
A survey of patients aged 65 years and over in 9 countries in
2013 reported that over three-quarters preferred to book and
manage their medical appointments online, and over
three-quarters felt that online access to medical records was
important [4]. The annual survey of 770,000 patients in UK
family practice has described small increases in the proportion
of people booking appointments (14.9% in 2019, up from 12.9%
in 2018) and ordering repeat prescriptions online (16.2% in
2019, up from 14.3% in 2018) [5].
Supporting people to use digital health resources may help
improve access to services, improve physical and mental
well-being, and encourage shared decision-making [5].
However, estimates suggest that 37% of the world’s estimated
7.8 billion population are digitally excluded [6], with older
people, people on low incomes, and other marginalized groups
most likely to be affected [5,7]. In the United States, around
80% of the population accesses the internet, but its use falls
sharply with increasing age. Approximately 70% of the people
aged 65 to 74 years are online, compared with 52% of those
aged 75 to 84 years, and 38% aged ≥85 years [8]. In the United
Kingdom, out of a total population of 66.4 million,
approximately 11 million (20%) lack digital skills, and 8.4
million (8.5%) never go online [9], and just over half of the
latter are aged over 65 [5]. There is a clear relationship between
internet use and health, with increasing age, female gender, and
greater deprivation being associated with lower internet use
[10]. Potential barriers to digital access include lack of
awareness, confidence, capacity, or skills [11,12], a reluctance
to change established behaviors, and poor internet access [5].
Affordability and acceptability of digital technology is important
in later life, and it is noteworthy that many devices have been
developed without the involvement of older people [13]. The
involvement of older adults in technological design and
development can facilitate acceptability, although it is a complex
matter and requires careful consideration [14].The recent
widespread introduction of digital alternatives to face-to-face
interactions makes it vital that we understand their impact on
older adults’ ability to access health and social care services
that they need. In the United Kingdom, the National Health
Service (NHS) roadmap sets out the milestones for digital health
and social care to support people to live healthier lives and use
fewer care services using technologies such as mobile phones
and smartphones, tablets, and smart televisions [15]. It includes
NHS digital health and wellbeing apps, such as the NHS app,
which provides access to a range of NHS services via
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smartphones or tablets, and NHS login, which allows patients
to view and access their personal health information online [16].
These technologies could potentially improve access to services
by (1) facilitating first contact with services, (2) replacing
face-to-face care with remote service delivery, and (3) providing
access to professional support through remote patient monitoring
[2]. Therefore, this review of reviews aims to answer the
question of whether digital technologies improve access to
health and social care for older adults and identify the
characteristics of any digital interventions that are effective in
increasing access to services for older adults.

Methods
Reporting Standards
We employed an umbrella review methodology to summarize
the findings of previously published reviews [17]. The review
adheres to the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analysis) checklist for the
reporting of systematic reviews [18]. The PRISMA checklist
for this study is provided in Multimedia Appendix 1. Moreover,
a review protocol was registered in the PROSPERO database
[19].

Inclusion Criteria
The inclusion criteria were based on the PICOS (Population,
Interventions, Comparator, Outcomes, and Study Designs) [20]
criteria, which will be described in the following section.

Participants
Reviews of studies on older adults aged ≥65 or a combination
of older and younger populations were selected in order to
compare the effects of digital technologies on health care access
between younger and older people.

Intervention
We used studies on any form of digital technology intended to
facilitate access to appropriate health and social care services.
These technologies enable first contact access (eg, online
appointment scheduling) and are used as platforms for
consultations and therapy interventions. They are also used in
the remote care of patients. Furthermore, we recognized the fact
that access to health and social care services would encompass
availability and supply (ie, the degree of availability and quantity
of supply at hand, regardless of whether they are used),
utilization, equity, effectiveness, and quality of care [21].

Outcomes
We aimed to study the impact of digital technology on access
to health and social care, which included the changes made in
access and use of services as well as the cost-effectiveness of
interventions that facilitate access and delivery of health and
social care.

Study Designs
The study design of this paper encompassed any type of
systematic review.
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We searched the following databases: Epistemonikos,
MEDLINE (Ovid), Cochrane Database of Systematic Reviews
(Wiley), ASSIA (ProQuest), PROSPERO, and for gray literature
in Health Management Information Consortium (Ovid) and
King’s Fund. We used thesaurus headings along with title and
abstract terms to search for digital technologies combined with
specified outcomes for older people. The Canadian Agency for
Drugs and Technologies in Health systematic review filter was
adapted for databases that contained multiple study designs
[22]. Searches were limited to the English language and the
material published from January 1, 2000, to October 2019. The
MEDLINE strategy is reported in Multimedia Appendix 2. The
search results were downloaded to Endnote X9 (Clarivate
Analytics) and deduplicated.

and Assessment Template [20] to record the relevant review
characteristics. The extracted data included: (1) author and year
of publication; (2) title; (3) objective of the review; (4)
description of the included population; (5) total number of older
people; (6) intervention; (7) technology type; (8) what the
intervention is enhancing; (9) primary outcomes; (10) secondary
outcomes; (11) overall statement on quality appraisal; and (12)
review authors’ summary. To ensure comprehensiveness, we
piloted the abstraction form on 2 reviews, which identified a
need for minor modifications. Risk of bias was assessed using
the ROBIS (Risk of Bias in Systematic Reviews) tool [24]. We
chose to use ROBIS as opposed to AMSTAR 2 (A Measurement
Tool to Assess Systematic Reviews) because we are experienced
with the former, and a comparative analysis of the two tools
showed little difference between them [25].

Data Collection

Data Analysis

Two-stage screening was conducted by 2 reviewers
independently using the Rayyan (Rayyan Systems) systematic
review application [23]. We first tested and refined the inclusion
and exclusion criteria on a sample of titles and abstracts to
ensure that they were robust enough to capture relevant articles.
The titles and abstracts of the reviews were screened against
the refined inclusion criteria, followed by full text assessment
of the selected articles. We resolved disagreements between the
reviewers by discussion or by arbitration from another member
of the review team.

We presented our main results in tabular format with a narrative
synthesis. We grouped the results according to the three
purposes of digital health technology, which consist of enabling
first contact access, consultations and therapy, and remote
monitoring. Due to a lack of data, we were unable to analyze
the effects of interventions at ages over 65 years.

Search Strategy

Data Extraction
We extracted data into an Excel (Microsoft Corporation)
spreadsheet, using a form based on the Cochrane Data Extraction
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Results
Database searches identified 2809 unique records. The initial
screening of title and abstracts excluded 2616 records, leaving
193 for full text assessment (Figure 1). We identified 7 reviews
eligible for inclusion.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) flow diagram.

Characteristics of the Included Reviews
A total of 7 reviews published between 2006 and 2019 met the
inclusion criteria [26-32]. A descriptive summary of review
characteristics is presented in Table 1. The 7 included reviews
include a total of 77 randomized controlled trials (RCTs) and
50 observational studies. We assessed the overlap across the
reviews and identified 7 RCTs [33-39] reported in more than 1
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review, but no observational studies that were included in more
than 1 review. The studies in the reviews included 49 from the
United States, 40 from Europe (including 7 from the United
Kingdom), 9 from Australia, 6 from Canada, and 6 from the
rest of the world. Country of origin was not stated for the
remaining 17 studies. All of the studies reported outcomes for
adults aged 65 and older, and 2 reviews included adults from
age 18 [26,32].
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Table 1. Summary of included systematic reviews.

a

Author

Study designs includ- Population
ed in the review

Intervention

Type of technology

Outcome

Bauce [26]

RCT,a observational

Adults aged >65 (in 10 out of
11 studies)

Telemonitoring

Videophones, smartphone, and mobile
phone

Hospital admissions and
emergency department
visits

Harerimana
[27]

RCT, observational

Adults aged ≥65 with a diagno- Telehealth (mental
sis of depression or self-report- health)
ed depressive symptoms

Telephone and computers

Hospital admissions and
emergency department
visits

Husebo [28]

Observational

Adults aged >65, either living Telehealth
alone or receiving informal care

Videophones,

Inglis
[29,40]

RCT

Adults with heart failure (8
studies included people with a
mean age of ≥70)

Structured telephone
Telephone
support or telemonitoring
(heart failure)

Heart failure and allcause hospitalizations

Martinez
[30]

RCT, observational

Adults with heart failure (11
studies included people with a
mean age of ≥65)

Home telecare

Not reported

Hospital readmissions

Marx [31]

RCT, observational

Adults with a mean age of ≥65 Telehealth for managing
years living independently, in risk of malnutrition
receipt of intervention for
management risk of malnutrition

Telephone and computer

Hospital readmission and
healthcare costs

Sanyal [32]

RCT, observational

Older adults (11 studies includ- Telehealth, cognitive be- Computer
ed people with a mean age of havior therapy
≥65 years)

Hospital admissions and
personal computers or readmissions
laptops, and TV

Cost-effectiveness or
utility of eHealth technologies

RCT: randomized controlled trial.

Risk of Bias Assessment
Details of the risk of bias assessment can be found in Table 2.
Overall, the risk of bias was high for 5 reviews [26-28,30,32],

and low for 2 reviews [29,31]. The main issues were the absence
of clear inclusion criteria and the lack of publicly available
protocols with predefined criteria. A detailed description of risk
of bias assessment is reported in Multimedia Appendix 3.

Table 2. Risk of bias using ROBIS (Risk of Bias in Systematic Reviews) assessment.
Review

Phase 2

Phase 3

Study Eligibility
Criteria

Identification and selection
of studies

Data collection and study
appraisal

Synthesis and findings

Overall risk of bias

Bauce [26]

High

Unclear

High

High

High

Harerimana [27]

High

Unclear

High

High

High

Husebo [28]

High

High

High

High

High

Inglis [29,40]

Low

Low

Low

Low

Low

Martinez [30]

High

High

High

High

High

Marx [31]

Low

Low

Low

Low

Low

Sanyal [32]

High

Low

Unclear

High

High

Outcomes
Table 3 summarizes the identified evidence, presenting it
according to the purpose of the digital technology and the
reported outcomes. None of the reviews reported outcomes that
were related to the changes in access to services. In total, 6
reviews reported on hospital admissions [26-31], 1 reported on
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healthcare costs [31], and 1 on the cost-effectiveness of digital
technology [32]. A variety of digital technologies were used by
healthcare professionals and older adults to support interventions
for telemonitoring or telecare: videophones or video
conferencing equipment, internet-based applications, and
smartphones.
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Table 3. Overview of the identified evidence by type of digital technology and outcome.
Objective

Outcome

Purpose of digital technology

Health service utilization

Costs and cost-effectiveness

Digital technology to enable first point of contact access (eg,
online appointment scheduling)

No reviews identified

No reviews identified

Digital technologies or platforms for consultations and therapy Harerimana [27]; Marx [31]; Husebo [28]; Inglis [29]; Sanyal [32]
interventions
Martinez [30]
Digital technology for remote monitoring interventions

Bauce [26]

First Point of Contact Access
No systematic reviews reported evidence about the impact of
digital technology to facilitate first point of contact access with
health services, such as online appointment scheduling.

Consultations and Therapies
In total, 5 reviews reported on health care service utilization,
in malnutrition [31], heart failure [29,30], and mental health
[27,28], as outcomes of digital technologies, but only 2 reviews
were judged to be at low risk of bias and thus of higher quality
[29,31].

Malnutrition
Marx and colleagues [31] reported weak evidence for the
effectiveness of telehealth interventions to address malnutrition
among community-dwelling older adults. They identified 9
studies (7 RCTs and 2 observational); 2 of the 9 studies reported
significant reductions in hospital readmissions in the intervention
groups. However, when the data were pooled, the reduction in
hospital admissions was not significant; (odds ratio 0.52, 95%
CI 0.24-1.16); P=.11; n=160; I2=0%).

Heart Failure
Inglis and colleagues [29] focused on whether structured
telephone support and telemonitoring were effective for older
people with heart failure. They found 41 RCTs that assessed
heart failure–related hospitalizations. A meta-analysis of some
of the included studies reported a 15% reduction in risk for heart
failure–related hospitalizations with structured telephone support
(relative risk 0.85, 95% CI 0.77-0.93; n=7030; 16 studies;
I2=27%) and a 29% reduction in telemonitoring (relative risk
0.71, 95% CI 0.60 to 0.83; n=2148; 8 studies; I²=20%). There
were no impacts reported on all-cause hospitalizations. The
quality of the evidence reported for these heart failures and
all-cause hospitalization studies was rated very low [29].
Evidence from the lower-quality reviews reported positive
impacts of digital technology interventions on service utilization.
Martinez and colleagues [30] reviewed 42 articles on the value
of home monitoring for heart failure patients, 5 of which
reported findings for older people. Remote consultations and
follow-up care were associated with lower admission and
readmission rates.

Mental Health
Husebo and colleagues [28] sought to understand the care
content and utilization of virtual visits, particularly the uses and
experiences of adults aged 65 and over. In their review, 1 study
reported that all-cause readmissions were lower in the telehealth
https://www.jmir.org/2021/11/e25887
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group (n=102) compared with standard care (n=116). At 30
days, 16 (16%) versus 22 (19%) and at over 6 months, 46 (46%)
versus 60 (52%) of intervention versus control patients were
readmitted [41]. Telehealth has also been used to deliver mental
health care for older adults with depressive symptoms
(telemental health). In a 6-month single (quasi-experimental)
study of 76 patients, identified by Harerimana and colleagues
[27], telemental health reduced hospital admissions by 80% (46
versus 9 admissions) and emergency room visits 60% (80 versus
32 visits) [42]. Evidence for the impact of digital technologies
on economic outcomes was sparse. Moreover, 1 single review
of eHealth technologies in the management of chronic diseases
reported limited evidence, which did not support the assessment
of cost-effectiveness [32].

Remote Monitoring
Two reviews reported evidence about technologies for remote
monitoring, both of which were judged to be of poor quality.
Bauce and colleagues [26] assessed the effectiveness of
telemonitoring (videoconferencing) interventions on heart failure
outcomes in 11 studies (10 RCTs and 1 single-group study).
Five studies reported significant reductions in hospital
admissions, and 2 others reported significant reductions in
emergency department visits. The authors speculated that the
reduction in healthcare use was likely to be due to the early
detection and treatment of symptoms attributable to the
intervention. Reduction in hospital admissions due to
telemonitoring was supported by Queirós and colleagues [43].
Their systematic review assessed the use of technologies in the
remote care of patients with long-term conditions such as
diabetes, congestive heart failure, chronic obstructive pulmonary
disease, and mental disorders [43].

Discussion
Principal Results
We identified evidence on a variety of digital technologies to
facilitate interaction between older people and services at
different parts of the care pathway. However, we found no
reviews of technology to facilitate first point of contact access
such as online appointment booking systems. There was no
significant difference in hospital admissions for telehealth
interventions (but this may have been due to the studies’ lack
of power as there were only 160 participants in the pooled
analysis) [31]. However, for heart failure, structured telephone
support resulted in 15% reduction in admissions [29]. Other
reviews were of too low a quality to permit confidence in
findings, however, and there were no signs that a focus on
J Med Internet Res 2021 | vol. 23 | iss. 11 | e25887 | p. 6
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reviews with too low a risk of bias would change anything.
From the 7 overlapping RCTs [33-39], benefits to the older
population in access were poorly measured and not clearly
reported. In these RCTs, focus was on reducing hospital
admissions, and there was little account of whether these
technologies are enabling older people to interact with or access
health and social care services more effectively. There was also
no review evidence for newer technologies such as smartphone
apps (eg, the NHS app in the United Kingdom), some of which
were already in widespread use before COVID-19 [15].
The 2020 COVID-19 pandemic prompted the rapid
implementation of alternatives to face-to-face interactions in
health and social care [3]. This was a pragmatic response to a
novel emergency that allowed care delivery to continue. As the
pandemic evolves, digital innovations that have been
implemented at speed should be evaluated to ensure that they
are effective and affordable so that they can promote equitable
access and do not selectively overlook certain sections of the
population [14]. However, none of the included reviews
addressed the issue of affordability and acceptability of digital
technology in later life. For sections of the population who lack
digital literacy or a means of digital engagement, the benefits
are less clear, and there is every possibility that they will be
harmed by losing the ability to access services in traditional,
nondigital ways.
Most of the evidence [26-31] was concerned with digital
technologies to facilitate remote delivery of care, including
consultations and therapy, reflecting a research focus congruent
with policy priorities [15]. However, these evaluations were
more focused on reducing hospital utilization rather than
enhancing access to services. Whether digital technologies do
reduce hospital admissions and visits by facilitating timely
access to appropriate alternative care is impossible to determine
from the evidence presented. Evidence on the cost-effectiveness
of digital health technologies was confined to 1 low-quality
review, from which no clear conclusions can be drawn [32].

Limitations
To the best of our knowledge, this is the first rapid synthesis of
systematic reviews on digital technology aimed at enhancing
access to health and social care services for older adults. We
followed a rapid evidence synthesis approach, and our database
searching, handling of data, and reporting adhered to published
guidelines for undertaking a robust standard systematic review
[18,44]. We restricted our searches to English language
publications due to time constraints and acknowledge that this
may have excluded relevant material. Two limitations of the
material should be highlighted. First, most of the studies
contained within our included reviews were randomized trials
of effectiveness and cost-effectiveness. However, we found that
the benefits to the older population in access are poorly
measured and not clearly reported in studies of digital
technology. Second, most of the reviews failed to adequately
report their findings, and formal assessments of the
methodological quality indicated a low-quality evidence base.
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This leads us to be cautious in our interpretation of the evidence
and any conclusions drawn.

Comparison With Prior Work
Our assessment of the dearth of evidence on first point of contact
digital technology is supported by other works. A recent review
of approaches to the evaluation of digital health interventions
identified little evidence from randomized controlled trials and
carried out measurement of service utilization in only a minority
of the studies [45]. Our review suggests that digital health
technologies may be associated with reductions in health service
use. This is supported by multiple systematic reviews in younger
populations of patients with long-term conditions [43]. There
is a particular gap in the evaluation of any digital technologies
used in social care.

Implications for Policy, Research, and Practice
The COVID-19 pandemic has resulted in the rapid
implementation of digital interventions to allow continued access
to services when infection risk was high. This rapid rollout went
beyond any evidence for effectiveness, driven by the
extraordinary need to reduce face-to-face contact. However,
prepandemic concerns about the adverse effects of digital
technologies on access to services for older people remain valid.
For older people who are digitally excluded, these digital
interventions risk exacerbating any problems they already faced
when trying to access health and social care services. This, in
turn, has implications for workload in primary care, and health
care providers must take on greater responsibility to ensure that
this important section of the population receives the care it
needs. There is a notable gap in the evidence for studies
assessing the impact of technologies to enable first point of
contact for health and social care services (eg, online platforms
to book appointments). A mapping review of primary studies
is required to understand this impact on different population
subgroups, but this is unlikely to be sufficient. Further work is
needed to understand the effectiveness and cost-effectiveness
of digital technologies and their effect on equity of access to
health and social care services. This should encompass access
to appropriate care, which may lead to reductions in the use of
other services as well as changes in health outcomes. The
paucity of evidence in this area points to the need for a broad
research program in partnership with older people and service
providers in order to understand the characteristics of digital
technologies, which can enhance access to services.

Conclusions
The current systematic review evidence on the potential for
digital technologies to improve access to health and social care
for older adults is limited in both scope and quality. However,
these limited attempts raise the possibility that providing digital
interventions in addition to or as a replacement for face-to-face
services may reduce demands on hospitals. Further research is
required, and the widespread use of digital technologies to
facilitate access to health and social care during the COVID-19
pandemic offers an ideal opportunity to better understand the
barriers, facilitators, and limitations of their use.

J Med Internet Res 2021 | vol. 23 | iss. 11 | e25887 | p. 7
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Kunonga et al

Acknowledgments
We thank other members of the National Institute for Health Research (NIHR) Policy Research Unit in Older People and Frailty
with whom we discussed the ideas presented in this paper during unit meetings. This paper presents independent research funded
by the NIHR Policy Research Unit in Older People and Frailty. The views expressed are those of the authors and not necessarily
those of the NIHR or the Department of Health and Social Care. The funding sources had no role in the design and conduct of
the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript;
and the decision to submit the manuscript for publication.

Conflicts of Interest
None declared.

Multimedia Appendix 1
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) checklist.
[PDF File (Adobe PDF File), 395 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Example of search strategy.
[DOCX File , 18 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Risk of bias assessment of the included reviews.
[DOCX File , 17 KB-Multimedia Appendix 3]

References
1.
2.
3.
4.
5.
6.
7.
8.

9.

10.
11.
12.
13.

14.

Draft global strategy on digital health 2020-2024. World Health Organization. 2019. URL: https://www.who.int/docs/
default-source/documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d.pdf?sfvrsn=f112ede5_42 [accessed 2020-05-18]
Bhavnani SP, Narula J, Sengupta PP. Mobile technology and the digitization of healthcare. Eur Heart J 2016 Dec
07;37(18):1428-1438 [FREE Full text] [doi: 10.1093/eurheartj/ehv770] [Medline: 26873093]
Gasser U, Ienca M, Scheibner J, Sleigh J, Vayena E. Digital tools against COVID-19: taxonomy, ethical challenges, and
navigation aid. The Lancet Digital Health 2020 Aug;2(8):e425-e434 [FREE Full text] [doi: 10.1016/S2589-7500(20)30137-0]
2013 Accenture Consumer Survey on Patient Engagement. Accenture. 2013. URL: https://www.criticaleye.com/inspiring/
insights-servfile.cfm?id=3869 [accessed 2020-11-15]
Digital inclusion for health and social care: What we mean by digital inclusion. National Health Service. 2019. URL: https:/
/digital.nhs.uk/about-nhs-digital/our-work/digital-inclusion/what-digital-inclusion-is [accessed 2020-01-27]
World Internet Users and 2021 Population Stats. Internet World Stats. 2020. URL: https://www.internetworldstats.com/
stats.htm [accessed 2020-05-20]
Leist AK. Social media use of older adults: a mini-review. Gerontology 2013;59(4):378-384 [FREE Full text] [doi:
10.1159/000346818] [Medline: 23594915]
NTIA Data Reveal Shifts in Technology Use, Persistent Digital Divide. National Telecommunications and Information
Administration. 2020. URL: https://www.ntia.doc.gov/blog/2020/
ntia-data-reveal-shifts-technology-use-persistent-digital-divide [accessed 2020-07-21]
Estimates of the population for the UK. Office for National Statistics. 2017. URL: https://www.ons.gov.uk/
peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/
populationestimatesforukenglandandwalesscotlandandnorthernireland [accessed 2020-01-27]
Matthews K, Nazroo J, Marshall A. Digital inclusion in later life: cohort changes in internet use over a ten-year period in
England. Ageing and Society 2018 Aug 02;39(9):1914-1932. [doi: 10.1017/s0144686x18000326]
Measuring the Information Society Report 2018. International Telecommunications Union. 2018. URL: https://www.itu.int/
en/ITU-D/Statistics/Pages/publications/misr2018.aspx [accessed 2020-05-18]
GP Patient Survey 2019. National Health Service. 2019. URL: https://www.england.nhs.uk/statistics/2019/07/11/
gp-patient-survey-2019/ [accessed 2020-01-27]
Connected Health: How digital technology is transforming health and social care. The Deloitte Centre for Health Soultions.
2015. URL: https://www2.deloitte.com/content/dam/Deloitte/ie/Documents/PublicSector/deloitte-uk-connected-health-sm1.
pdf [accessed 2019-12-18]
Fischer B, Peine A, Östlund B. The importance of user involvement: a systematic review of involving older users in
technology design. Gerontologist 2020 Sep 15;60(7):e513-e523 [FREE Full text] [doi: 10.1093/geront/gnz163] [Medline:
31773145]

https://www.jmir.org/2021/11/e25887

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 11 | e25887 | p. 8
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
15.

16.
17.
18.

19.

20.
21.
22.
23.
24.

25.

26.
27.

28.
29.

30.

31.

32.
33.

34.

35.
36.

The Forward View into Action: Paper-free at the Point of Care Guidance for Developing Local Digital Roadmaps. National
Health Service. 2016. URL: https://www.england.nhs.uk/digitaltechnology-old/wp-content/uploads/sites/31/2016/11/
develp-ldrs-guid.pdf [accessed 2020-01-27]
Apps and tools for patient care. NHSX. 2020 Jan 29. URL: https://www.nhsx.nhs.uk/key-information-and-tools/apps-and-tools
[accessed 2020-01-29]
Papatheodorou S. Umbrella reviews: what they are and why we need them. Eur J Epidemiol 2019 Jun;34(6):543-546. [doi:
10.1007/s10654-019-00505-6] [Medline: 30852716]
Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. Ann Intern Med 2009 Aug 18;151(4):264-9, W64 [FREE Full text] [doi:
10.7326/0003-4819-151-4-200908180-00135] [Medline: 19622511]
Kunonga P, Spiers G, Beyer F, Boulton E, Hall A, Craig D. Digital technologies providing access to health and social care:
a rapid evidence synthesis. PROSPERO: International prospective register of systematic reviews. 2019. URL: https://www.
crd.york.ac.uk/PROSPERO/display_record.php?RecordID=161421 [accessed 2020-01-12]
CRD’s Guidance for Undertaking Reviews in Health Care. Centre for Reviews and Dissemination. 2009. URL: https:/
/www.york.ac.uk/crd/SysRev/!SSL!/WebHelp/SysRev3.htm [accessed 2019-11-20]
Gulliford M, Figueroa-Munoz J, Morgan M, Hughes D, Gibson B, Beech R, et al. What does 'access to health care' mean?
J Health Serv Res Policy 2002 Jul;7(3):186-188. [doi: 10.1258/135581902760082517] [Medline: 12171751]
Strings Attached: CADTH's Database Search Filters. Canadian Agency for Drugs and Technologies in Health. 2010. URL:
https://www.cadth.ca/resources/finding-evidence/strings-attached-cadths-database-search-filters#syst [accessed 2020-01-01]
Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and mobile app for systematic reviews. Syst Rev
2016 Dec 05;5(1):210 [FREE Full text] [doi: 10.1186/s13643-016-0384-4] [Medline: 27919275]
Whiting P, Savović J, Higgins JPT, Caldwell DM, Reeves BC, Shea B, ROBIS group. ROBIS: a new tool to assess risk of
bias in systematic reviews was developed. J Clin Epidemiol 2016 Jan;69:225-234 [FREE Full text] [doi:
10.1016/j.jclinepi.2015.06.005] [Medline: 26092286]
Pieper D, Puljak L, González-Lorenzo M, Minozzi S. Minor differences were found between AMSTAR 2 and ROBIS in
the assessment of systematic reviews including both randomized and nonrandomized studies. J Clin Epidemiol 2019
Apr;108:26-33. [doi: 10.1016/j.jclinepi.2018.12.004] [Medline: 30543911]
Bauce K, Fahs DB, Batten J, Whittemore R. Videoconferencing for Management of Heart Failure: An Integrative Review.
J Gerontol Nurs 2018 Apr 01;44(4):45-52. [doi: 10.3928/00989134-20180207-01] [Medline: 29437182]
Harerimana B, Forchuk C, O'Regan T. The use of technology for mental healthcare delivery among older adults with
depressive symptoms: A systematic literature review. Int J Ment Health Nurs 2019 Jun;28(3):657-670. [doi:
10.1111/inm.12571] [Medline: 30666762]
Husebø AML, Storm M. Virtual visits in home health care for older adults. ScientificWorldJournal 2014;2014:689873
[FREE Full text] [doi: 10.1155/2014/689873] [Medline: 25506616]
Inglis SC, Clark RA, Dierckx R, Prieto-Merino D, Cleland JGF. Structured telephone support or non-invasive telemonitoring
for patients with heart failure. Cochrane Database Syst Rev 2015 Oct 31(10):CD007228 [FREE Full text] [doi:
10.1002/14651858.CD007228.pub3] [Medline: 26517969]
Martínez A, Everss E, Rojo-Alvarez JL, Figal DP, García-Alberola A. A systematic review of the literature on home
monitoring for patients with heart failure. J Telemed Telecare 2006;12(5):234-241. [doi: 10.1258/135763306777889109]
[Medline: 16848935]
Marx W, Kelly JT, Crichton M, Craven D, Collins J, Mackay H, et al. Is telehealth effective in managing malnutrition in
community-dwelling older adults? A systematic review and meta-analysis. Maturitas 2018 May;111:31-46. [doi:
10.1016/j.maturitas.2018.02.012] [Medline: 29673830]
Sanyal C, Stolee P, Juzwishin D, Husereau D. Economic evaluations of eHealth technologies: A systematic review. PLoS
One 2018;13(6):e0198112 [FREE Full text] [doi: 10.1371/journal.pone.0198112] [Medline: 29897921]
Cleland JGF, Louis AA, Rigby AS, Janssens U, Balk AHMM, TEN-HMS Investigators. Noninvasive home telemonitoring
for patients with heart failure at high risk of recurrent admission and death: the Trans-European Network-Home-Care
Management System (TEN-HMS) study. J Am Coll Cardiol 2005 May 17;45(10):1654-1664 [FREE Full text] [doi:
10.1016/j.jacc.2005.01.050] [Medline: 15893183]
de Lusignan S, Wells S, Johnson P, Meredith K, Leatham E. Compliance and effectiveness of 1 year's home telemonitoring.
The report of a pilot study of patients with chronic heart failure. European Journal of Heart Failure 2001 Dec 03;3(6):723-730
[FREE Full text] [doi: 10.1016/s1388-9842(01)00190-8] [Medline: 11738225]
Dimmick SL, Burgiss SG, Robbins S, Black D, Jarnagin B, Anders M. Outcomes of an integrated telehealth network
demonstration project. Telemed J E Health 2003;9(1):13-23. [doi: 10.1089/153056203763317611] [Medline: 12699604]
Goldberg LR, Piette JD, Walsh MN, Frank TA, Jaski BE, Smith AL, et al. Randomized trial of a daily electronic home
monitoring system in patients with advanced heart failure: the Weight Monitoring in Heart Failure (WHARF) trial. American
Heart Journal 2003 Oct;146(4):705-712. [doi: 10.1016/S0002-8703(03)00393-4] [Medline: 14564327]

https://www.jmir.org/2021/11/e25887

XSL• FO
RenderX

Kunonga et al

J Med Internet Res 2021 | vol. 23 | iss. 11 | e25887 | p. 9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
37.

38.

39.
40.

41.

42.
43.
44.

45.

Kunonga et al

Jerant AF, Azari R, Nesbitt TS. Reducing the cost of frequent hospital admissions for congestive heart failure: a randomized
trial of a home telecare intervention. Med Care 2001 Nov;39(11):1234-1245. [doi: 10.1097/00005650-200111000-00010]
[Medline: 11606877]
Wakefield BJ, Ward MM, Holman JE, Ray A, Scherubel M, Burns TL, et al. Evaluation of home telehealth following
hospitalization for heart failure: a randomized trial. Telemed J E Health 2008 Oct;14(8):753-761. [doi: 10.1089/tmj.2007.0131]
[Medline: 18954244]
Woodend A, Fraser M, Sprang M, Stueve L. Readmission and quality of life: the impact of telehomecare in heart failure.
J Card Fail 2002;8:98 [FREE Full text]
Inglis SC, Conway A, Cleland JG, Clark RA. Is age a factor in the success or failure of remote monitoring in heart failure?
Telemonitoring and structured telephone support in elderly heart failure patients. Eur J Cardiovasc Nurs 2015
Jun;14(3):248-255. [doi: 10.1177/1474515114530611] [Medline: 24681423]
Bowles KH, Hanlon AL, Glick HA, Naylor MD, O'Connor M, Riegel B, et al. Clinical effectiveness, access to, and
satisfaction with care using a telehomecare substitution intervention: a randomized controlled trial. Int J Telemed Appl
2011;2011:540138 [FREE Full text] [doi: 10.1155/2011/540138] [Medline: 22187551]
Godleski L, Cervone D, Vogel D, Rooney M. Home telemental health implementation and outcomes using electronic
messaging. J Telemed Telecare 2012 Jan;18(1):17-19. [doi: 10.1258/jtt.2011.100919] [Medline: 22052966]
Queirós A, Alvarelhão J, Cerqueira M, Silva A, Santos M, Pacheco Rocha N. Remote Care Technology: A Systematic
Review of Reviews and Meta-Analyses. Technologies 2018 Feb 10;6(1):22. [doi: 10.3390/technologies6010022]
Hunt H, Pollock A, Campbell P, Estcourt L, Brunton G. An introduction to overviews of reviews: planning a relevant
research question and objective for an overview. Syst Rev 2018 Mar 01;7(1):39 [FREE Full text] [doi:
10.1186/s13643-018-0695-8] [Medline: 29490699]
Zanaboni P, Ngangue P, Mbemba GIC, Schopf TR, Bergmo TS, Gagnon M. Methods to Evaluate the Effects of Internet-Based
Digital Health Interventions for Citizens: Systematic Review of Reviews. J Med Internet Res 2018 Jun 07;20(6):e10202
[FREE Full text] [doi: 10.2196/10202] [Medline: 29880470]

Abbreviations
AMSTAR: A Measurement Tool to Assess Systematic Reviews
NHS: National Health Service
NIHR: National Institute for Health Research
PICOS: Population, Interventions, Comparator, Outcomes, and Study Designs
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analysis
RCT: randomized control trial
ROBIS: Risk of Bias in Systematic Reviews

Edited by R Kukafka, G Eysenbach; submitted 19.11.20; peer-reviewed by M O'Connell, B Davis, H Mehdizadeh, J Delgado-Ron;
comments to author 19.01.21; revised version received 23.02.21; accepted 15.10.21; published 24.11.21
Please cite as:
Kunonga TP, Spiers GF, Beyer FR, Hanratty B, Boulton E, Hall A, Bower P, Todd C, Craig D
Effects of Digital Technologies on Older People’s Access to Health and Social Care: Umbrella Review
J Med Internet Res 2021;23(11):e25887
URL: https://www.jmir.org/2021/11/e25887
doi: 10.2196/25887
PMID:

©Tafadzwa Patience Kunonga, Gemma Frances Spiers, Fiona R Beyer, Barbara Hanratty, Elisabeth Boulton, Alex Hall, Peter
Bower, Chris Todd, Dawn Craig. Originally published in the Journal of Medical Internet Research (https://www.jmir.org),
24.11.2021. 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/2021/11/e25887

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 11 | e25887 | p. 10
(page number not for citation purposes)

