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Abstract 

Background  Family physicians had to deliver care remotely during the COVID-19 pandemic. Their efforts highlighted 
the importance of developing a primary care telemedicine (TM) model. TM has the potential to provide a high-
quality option for primary care delivery. However, it poses unique challenges for older adults. Our aim was therefore 
to explore the effects of TM and the determinants of its use in primary care for older adults.

Methods  In this systematic mixed studies review, MEDLINE, PsycINFO, EMBASE, CINHAL, AgeLine, DARE, Cochrane 
Library, and clinical trials research registers were searched for articles in English, French or Russian. Two reviewers per-
formed study selection, data extraction and assessment of study quality. TM’s effects were reported through the tabu-
lation of key variables. TM use determinants were interpreted using thematic analysis based on Chang’s framework. All 
data were integrated using a joint display matrix.

Results  From 3,328 references identified, 20 studies were included. They used either phone (n = 8), videoconfer-
ence (n = 9) or both (n = 3). Among studies reporting positive outcomes in TM experience, ‘user habit or preferences’ 
was the most cited barrier and ‘location and travel time’ was the most cited facilitator. Only one study reported nega-
tive outcomes in TM experience and reported ‘comfort with patient communication’ and ‘user interface, intended use 
or usability’ as barriers, and ‘technology skills and knowledge’ and ‘location and travel time’ as facilitators.

Among studies reporting positive outcomes in service use and usability, no barrier or facilitator was cited more 
than once. Only one study reported a positive outcome in health-related and behavioural outcomes.

Conclusions  TM in older adults’ primary care generally led to positive experiences, high satisfaction and gener-
ated an interest towards alternative healthcare delivery model. Future research should explore its efficacy on clinical, 
health-related and healthcare services use.

Key points 

•	 Mosthealth systems have been able to adapt quickly to virtual consultations withtheir patients, but there are still 
opportunities for improvement for olderpopulations.

•	 Older patients want to have access to both in-person andvirtual consultations when appropriate.
•	 Telemedicinefor older adults’ primary care generally led to positive experiences, high satisfaction towards alterna-

tive healthcare delivery model.
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Impact statement
We certify that this work is novel of recent novel clini-
cal research. This mixed studies review provides insight-
ful findings on the effects of telemedicine on the general 
care experience, the service use and usability and the 
health-related and behavioural outcomes of older adults, 
in addition to uncovering the determinants of its use by 
this population. Its conclusions can guide primary care 
clinicians in an optimal use of telemedicine by listing 
key elements to foster a clinical context favourable to tel-
emedicine use with an older population.

Why does this paper matter?
This review was designed to explore the literature to 
understand telemedicine in primary care for older adults. 
The assessment of the impact of  on the general care 
experience, service use, and health-related outcomes of 
older adults, as well as determinants of telemedicine use, 
will inform the qualitative descriptive study of a larger 
multi-phase research.

Introduction
The COVID-19 crisis has substantially changed the deliv-
ery of primary care. Indeed, with the public health meas-
ures, a lot of clinic-based care turned into virtual remote 
care [1]. Telemedicine (TM) became pervasive. TM 
refers to an alternative to in-person clinic-based care, 
and is defined as synchronous remote teleconsultations 
using phone or video [2]. Prior to the pandemic, research 
already suggested that TM was an effective approach to 
deliver medical care, including for older adults [3]. Post-
pandemic reflections now suggest it could definitely 
constitute an asset, not only as part of an emergency 
response but as mainstream usual primary care by pro-
viding remote triage, routine follow-up, and remote care 
[4].

Yet, due to potential age-related changes in perceptual, 
motor, or cognitive capacities, older adults may present 
different needs from the general population, potentially 
affecting the impact of TM among this population and 
even their use of the approach [5]. Also, most of the avail-
able evidence on TM generally focuses on younger popu-
lations [6, 7]. As many experts debated on the extent to 
which COVID-19-related adaptations will be maintained 
post-pandemic [8], exploring the potential of TM for the 
primary care of older adults is essential.

Therefore, this systematic mixed studies review aimed 
to: 1) To assess the effects of TM on the general care 

experience, service use, as well as on health-related out-
comes in a context of primary care practice for older 
people, 2) To explore the determinants of TM use in the 
primary care practice of older people.

Methods
This systematic mixed studies review followed the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [9]. We included studies 
with a variety of designs, either quantitative, qualitative 
or mixed-methods [10]. Mixed studies reviews are appro-
priate to understand and conceptualize multi-dimen-
sional complex phenomena [11, 12]. This review is a first 
phase of a multiphase study on telemedicine for older 
adults in primary care [13]. The review protocol has been 
recorded at the PROSPERO, CRD42021237686 https://​
www.​crd.​york.​ac.​uk/​prosp​ero.

Data sources
The key concepts of ‘telemedicine’, ‘aged’, and ‘primary 
health care’ were combined using Boolean logic [14], 
also using additional related terms such as “ “Video con-
sult*”, “Remote consultation”, “Distance counseling”, “Vir-
tual consultation”. A complete list of terms used for the 
EMBASE search strategy is available in Supplementary 
Text S1.

A systematic search was performed by a specialized 
librarian in MEDLINE, PsycINFO, EMBASE, CINAHL, 
AgeLine, the Database of Abstracts or Reviews of Effects 
(DARE), the Cochrane Library (Cochrane Database of 
Systematic Reviews, Cochrane Central Register of Con-
trolled Trials (CENTRAL), clinical trials research reg-
isters (ClinicalTrials.gov and the WHO’s International 
Clinical Trials Registry Platform) to identify publications 
in English, French or Russian, based on our team’s lin-
guistic proficiency, published before July 2021. We then 
conducted a snowballing manual search of the reference 
lists of the included studies to identify additional relevant 
papers. A final research update was completed in Sep-
tember 2021.

Study selection
We included all studies presenting primary findings on 
TM in a context of primary care for community-dwelling 
older adults or their caregiver. Adults aged over 65 years 
old living in the community, caregivers, or healthcare 
providers involved in older adults’ care were included. 
Telemedicine was defined as synchronous telecommuni-
cation (phone, videoconference), provided by a primary 
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care practice involving a family physician, a nurse, or 
any other healthcare allied professional of the clinic. 
Only studies reporting relevant outcomes were included, 
related to experience, effects, determinants and other 
outcomes such as satisfaction, users’ experience, inten-
tion to use, expectations, and frequency of emergency 
department visits. Detailed inclusion and exclusion crite-
ria are available in Supplementary Table S2.

Two independent reviewers (MI, MLB) selected articles 
through a two-step process (titles/abstracts, full-text). 
Any disagreements were resolved by consensus or the 
involvement of an additional reviewer (VK). Companion 
articles of included studies were examined and treated as 
one study.

Data collection
Two reviewers (MI, MLB) independently extracted data 
using a standardized data collection form. They screened 
all included articles for: a) study characteristics, includ-
ing authors, year of publication, country of origin, and 

study design; b) description of the participants, includ-
ing sample size, sex, age, and description of the setting 
of the family medicine practice (e.g., solo vs team-based, 
healthcare professionals), c) type of TM described and 
its components (e.g., phone vs video conference), d) any 
reported outcomes on the experience with TM (e.g., sat-
isfaction with care), health care services use (e.g., number 
of clinical visits), or clinical outcomes (e.g., health status), 
e) barriers and facilitators to TM use.

Data synthesis
This mixed studies review used a parallel-results conver-
gent synthesis design [15] in a three-step process (Fig. 1): 
(1) analysis of data from quantitative and mixed-methods 
studies, (2) thematic analysis of data from qualitative 
and mixed-methods studies, and (3) integration of both 
findings.

At step 1, we reported TM effects, through findings 
on the general care experience, on service use and 

Fig. 1  Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) flow diagram
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usability and on health-related and behavioural out-
comes by tabulating the reported key variables.

At step 2, we coded and interpreted the different 
reported determinants of TM use using a qualitative 
thematic deductive analysis based on Chang’s logi-
cal framework [16]. Chang’s framework consists of 
38 determinants in total, classified into six constructs 
(healthcare providers, patients, organization, technol-
ogy, society, and rules/policy), distributed among three 
dimensions (human, system, and environment). We 
coded each determinant, identified from the included 
studies, as either a barrier, an ambivalent determinant 
or a facilitator.

At step 3, both findings from the previous steps 
were integrated using a joint display matrix [17]. We 
combined the findings on TM effects in rows with the 
findings on determinants of TM use in columns. Two 
independent reviewers (MI, MLB) visually analyzed 
patterns and iteratively explored similarities and dif-
ferences in the direction of findings, in relation to 
the identified determinants. Any disagreements were 
resolved by consensus or the involvement of an addi-
tional reviewer (VK).

Quality assessment
Two reviewers (MI, MLB) independently assessed qual-
ity of each included study using the mixed methods 
appraisal tool (MMAT) [18]. The MMAT is a validated 
critical appraisal tool designed to appraise the method-
ological quality of qualitative, quantitative and mixed-
methods studies. In accordance with MMAT standards, 
no overall quality score was calculated; studies were 
appraised as having low, moderate or high methodologi-
cal quality. Any disagreements were resolved by consen-
sus or the involvement of an additional reviewer (VK).

Results
Characteristics of included studies
The searches initially identified 3,328 references. Of 
these, 2,990 were excluded based on their title/abstracts 
and 317 based on their full-text. A total of 20 articles 
were included in the review (Fig.  2): 11 quantitative 
[19–29], six qualitative [30–35], and 3 mixed-method 
studies [36–38]. Their characteristics are summarized in 
Tables  1 and 2. Overall, the geographic locations of the 
studies were diverse, with six studies in the United States 
of America [19, 21–24, 33], two in the United Kingdom 
[25, 34], two in the Netherlands [20, 36], two in Sweden 
[31, 38], one in Spain [29], one in Scotland [37], one in 
Ireland [27], one in Switzerland [35], one in Poland [28], 
one in Portugal [26], one in China [32], and one in New 
Zealand [30]. Eight studies focused on TM with phones 
[19, 21, 23, 25, 26, 30, 34, 35], nine on TM with videocon-
ference [20, 22, 24, 27, 32, 33, 36–38] and three on TM 
with both phone and videoconference [28, 29, 31]. Over-
all, studies reported on multiple determinants of TM use 
in all three dimensions of Chang’s framework [16]. Most 
cited determinants belonged to the human dimension. 
The environmental dimension determinants were the less 
cited. All details on the reported determinants are avail-
able in Table 2).

TM effects on general care experience
Among the 18 different studies reporting on the effects of 
TM on the general care experience, eleven described the 
general experience of TM itself, using semi-structured 
interviews, non-validated questionnaires, focus groups, 
validated questionnaires or a case report method. Three 
reported on satisfaction with TM, using a validated ques-
tionnaire, a non-validated questionnaire or a combina-
tion of a non-validated questionnaire with interviews. 
Three reported on TM readiness, using longitudinal data 

Fig. 2  Three-step process of the mixed studies review using a parallel- results convergent synthesis design
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from a national survey, a non-validated questionnaire 
or interviews. One reported on attitudes regarding TM, 
using both a validated and a non-validated questionnaire. 
One reported on interest towards TM, using a non-vali-
dated questionnaire. One reported on TM acceptability 
using semi-structured interviews.

Among studies reporting positive outcomes on the gen-
eral care experience (n = 11) [19, 20, 22, 24, 25, 27, 29–31, 
37, 38], ‘user habit or preferences’ was the most cited 
determinant, reported as a barrier by three studies [22, 
25, 29], as a facilitator by one study [27] and as a more 
ambivalent factor by five studies (Supplementary Table 
S4) [19, 24, 30, 31, 37]. ‘User habits or preferences’ was 
also the most cited barrier. Many older adults expressed 
how they preferred face-to-face interactions and remain 
within familiar territory, while some mentioned posi-
tive experiences with the technology, on which they 
were ready to build to learn about TM. The most cited 
facilitator was the ‘location and travel time’, reported as 
a facilitator by three studies [29–31]. Most saw in TM an 
increased accessibility, particularly for rural areas, and 
convenient time saving from both sides.

Only one study reported negative outcomes [34], and 
reported ‘comfort with patient communication’ as a bar-
rier. It reflected a worry expressed by older patients, who 
questioned whether primary care clinicians would really 
be in a position to assess their needs over the phone and 
‘make accurate diagnoses in these circumstances’, par-
ticularly in the case of a new clinical encounter. In addi-
tion, the study also reported ‘User interface, intended use 
or usability’ as a barrier. Older patients also expressed 
difficulties with some aspects of TM, notably the use of 
pre-recorded vocal messages, as useful information was 
“sometimes given too quickly to be noted down”. In con-
trast, this study reported both the ‘technology skills and 
knowledge’ and the ‘location and travel time’ as facili-
tators. While other studies mentioned distrust, inex-
perience, unreadiness or lack of self-efficacy with the 
technology, some older adults even claiming they were 
‘digital illiterate’, participants from Foster et  al.’s study 
(2001) [34] reported that they felt confident to use the 
telephone for “medication queries and minor problems”.

TM effects on healthcare service use and usability
Among the nine different studies reporting on service 
use and usability, seven reported on usability, using an 
administrative database, semi-structured interviews or 
a validated questionnaire and two reported on the num-
ber of clinical visits, using an administrative database or a 
non-validated questionnaire.

Among studies reporting positive outcomes in service 
use and usability (n = 3) [26, 27], the ‘disease character-
istics and sociodemographic characteristics’ was the 

most cited determinant with all three studies report-
ing it as an ambivalent factor (Supplementary table S4). 
Certain symptoms and conditions motivated the use of 
TM to obtain counseling and access to further care via 
telephone, such as pain and respiratory tract disorders 
[26]. Certain characteristics also influenced TM use, with 
women apparently being more disposed than men to use 
telephone consultations. No barrier or facilitator was 
cited more than once.

No study reported negative outcomes.

TM effects on health‑related and behavioural outcomes
Among the two different studies reporting on health-
related and behavioural outcomes, one reported on the 
ability to cope with illness using a validated tool and one 
on general health status using a validated questionnaire 
[25, 30].

Only one study reported a positive outcome in health-
related and behavioural outcomes [25]. This study only 
cited the ‘user habit or preferences’ as a determinant, 
reported as a barrier (Supplementary Table S4).

No study reported negative outcomes.

Quality assessment
The quality of the included studies was overall very high 
(Table  3). Only six studies had one item or more with 
unknown risk of bias due to unavailable, insufficient or 
unclear information [19, 21, 22, 25, 28, 32]. Two studies 
had two items or more with unknown risk of bias [28, 
32]. No study was at high risk on any of the methodologi-
cal quality criteria.

Discussion
This review included 21 studies of various designs to 
explore the effects of TM and the determinants of its 
use in older adults’ primary care. Both phone and vide-
oconference technologies appeared equally reported. As 
older adults worldwide are still not using the internet and 
smartphones as much as their younger counterparts [50, 
51], this equal distribution between higher and lower-
tech options can be surprising. All primary and original 
studies reporting findings on TM in a context of primary 
care for older adults living in the community published 
before 2021, were included. We defined telemedicine as 
a synchronous telecommunication (phone, videocon-
ference) in a primary care setting. Accordingly, we have 
decided not to set a publication start date to ensure that 
all synchronous TM interventions have been accounted 
for in our research.

According to our findings, TM also appears to lead to 
a generally positive experience among older adults. Pre-
vious reviews on TM among broader populations and 
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not focused on family medicine similarly reported posi-
tive findings on patient satisfaction, despite highlighting 
methodological difficulties in their identified studies [6]. 
Our review described limited yet positive effects of TM 
on service use and on health-related outcomes. Other 
reviews reporting on the clinical effects of TM among 
an adult population provided encouraging findings, yet 
only targeted populations with specific conditions, such 
as diabetes or hypertension [52–54]. Additionally, these 
reviews mostly looked at clinical interventions relying 
heavily on monitoring [52], rather than TM as an alterna-
tive to in-person visits in primary care.

Lastly, the most commonly cited barrier from our find-
ings pertained to ‘Technology skills and knowledge’ and 
the most commonly cited facilitator pertained to ‘Loca-
tion/travel time’. Partially echoing our findings, Kruse 
et al. [55] further identified the decrease in travel time as 
a factor of satisfaction in their review on TM within the 
general population.

In hindsight, TM appears to be quickly moving from an 
emergent and innovative approach to a more mainstream 
type of care. Among the 21 studies included in this 
review, more than half (11/21, 52%) were published in 
the past five years and none were published before 2000. 
This already suggests a rapid increase in the interest on 
the topic. Undoubtedly, with the various applications of 
TM recently created in a state of emergency, the COVID-
19 crisis will now spur the growth in this field towards an 
even more drastic expansion. Researchers worldwide are 
already starting to ask how much of the COVID era TM 
will remain and be definitely integrated in usual care [56].

Yet, there are still limited data targeting the specific 
population of older adults and the specific practice of pri-
mary care. From this review, most evidence were uncon-
trolled, non-randomized studies, with only two RCTs 
published on the topic, thus limiting the strength of rec-
ommendations [57].

Additionally, as this review illustrated, most reported 
data were concentrated around the experiences of 
primary care TM for older adults. Very few authors 
reported findings on the various outcomes of service 
use and on health-related outcomes. Furthermore, most 
reported determinants focused on the experiences of 
patients and healthcare providers, only briefly touching 
on organizations and technologies and mostly leaving 
aside the society and policy categories. Thus, based on 
this limited diversity in the reported variables, the rela-
tive diversity of the authors, the sheer number of pub-
lications and their recent date, the limited diversity or 
methods used and their types, and the high quality of 
the produced studies, the research field of primary care 
TM for older adults appears to be at an early to moderate 
maturity stage [58]. As this moderately new field begins 

its expansion, researchers will be expected to plan stud-
ies using additional study designs, such as RCTs, and to 
investigate further additional variables, notably service 
use and health-related outcomes. This addition of new 
data supporting the efficacy of TM in the primary care 
of older adults and validating the determinants of its use 
from various stakeholders’ perspectives, will then allow 
for more solid recommendations and a successful imple-
mentation in the near future [59].

The ‘primary care clinicians’ and ‘patients/caregivers’ 
categories of the human dimension and the ‘technol-
ogy’ category of the system dimension all had determi-
nants cited five times or more. From these, ‘comfort with 
patient communication’ (n = 5), ‘technology skills and 
knowledge’ (n = 7), ‘user habit/preferences’ (n = 6), ‘tech-
nology equipment’ (n = 6) and ‘reliability of technology’ 
(n = 5) were the most common barriers and ‘location/
travel time’ was the most common facilitator.

The relationship older adults hold with the technology 
thus appears central to most barriers to TM use. Either 
through their possession of a specific device, their con-
fidence in its ability to properly work, their own literacy 
and self-efficacy to effectively use it, or their preferences, 
several pitfalls await the implementation of TM among 
this population. However, the generational divide in 
technology use tend to narrow each year and more older 
adults are using internet now than ever [60]. Many reg-
istered an even more rapid increase in internet use with 
the coronavirus pandemic [61]. Nevertheless, the old age 
is not a homogeneous group and some older adults are 
still reluctant to adopt recent technology. Among them, 
researchers have identified ‘non-users’, ‘reluctant users’, 
and ‘apprehensive users’, each with different profiles but 
similar ages [62]. The implementation of primary care 
TM in older adults might then benefit from overcoming 
the barriers identified in this review, while targeting the 
specific groups in which they are most likely to occur.

The time savings associated with TM appears particu-
larly appealing across studies. As caring for oneself and 
health-related activities can take up to 23 h per month for 
many older adults [63], the opportunity to limit transpor-
tation time may be highly meaningful for some.

Strengths and limitations
This review is the first to provide specific conclusions on 
TM for older adults’ primary care. Other existing reviews 
on TM either targeted younger populations [6, 7], pop-
ulations with specific conditions [52–54], or included 
specific interventions outside the scope of practice of 
primary care [64]. The methodology of this review relied 
on a rigorous and comprehensive systematic approach 
supported by a specialized librarian, a detailed frame-
work [16] to structure data collection, and a validated 
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tool for critical appraisal [18]. Its mixed method design 
also enlightened the significance of both qualitative and 
quantitative data to comprehend fully the complexities 
that underpin the use of TM with older adults. Yet, this 
review presents some limitations. Notably, the heteroge-
neity of outcome reported across studies prevented us to 
run any meta-analysis. Some studies only mentioned old 
age without specifying the exact age of their participants. 
Furthermore, not all studies reported medical conditions 
and comorbidities of their participants, preventing sub-
group analysis. Finally, the completion of this system-
atic review during the COVID-19 pandemic may have 
impacted research results. Care provided in clinics was 
forced to tailor their practice to include TM as an option 
for remote and safe consultations. As a result, we believe 
further research on TM has been conducted, which may 
have increased and exaggerated the number of results.

Impact on clinical practice
This review showed that TM might represent  a suit-
able option  for older adults, conditional to  their clinical 
context, considering both healthcare professionals and 
patients’ specificities. In light of our findings, clinicians 
could thus direct their efforts to the following elements 
for an optimal use of TM by healthcare professionals:

–	 Ensure that clinicians or clinical teams feel able to 
maintain a clear communication with patients,

–	 Support the familiarization of clinicians with avail-
able communication technologies, to enhance their 
confidence in collecting comprehensive patients’ 
information through these tools and facilitate inter-
disciplinary collaboration inside and outside clinical 
teams,

–	 Encourage leadership-driven TM initiatives and 
acknowledge or reward the contributions of peers or 
other groups and organisations in supporting these 
initiatives.

Considering patients’ specificities, clinicians could also 
assess how TM could align with their patients’ prefer-
ences by:

–	 Introducing tools adapted to their technology skills, 
supporting patients in their TM platform navigation as 
needed and providing assistance to foster self-efficacy,

–	 Promoting the advantages and benefits of selected 
TM, notably on travel and travel time, to further 
encourage its acceptability,

–	 Advocating for a greater accessibility of technological 
tools that could improve patients’ health, to ensure 
the access of their patients to appropriate equipment.

Conclusion
This review indicates that TM might be a promising 
option for older adults receiving primary healthcare. 
However, to foster TM use among this population, deci-
sion-makers should consider the clinical context and 
both the patient’s and the healthcare professional’s pro-
files. While more evidence is still needed on the efficacy 
of TM on various indicators for older adults seen in pri-
mary care, the time appears particularly ripe to provide 
such remote options, with a careful consideration of the 
determinants of its use.
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