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Objectives: The COVID-19 pandemic accelerated the replacement of many face-to-face healthcare consultations with
telephone consultations. Little is known about the extent to which empathy can be expressed in telephone consulta-
tions. Our objective is to review evidence related to empathy in telephone consultations including clinical outcomes,
and patient/practitioner experiences.
Methods: Searches of Medline/Ovid and PsycINFO/Ovid were undertaken. Titles and abstract screening, data extrac-
tion, and risk of bias were undertaken by two reviewers. Discrepancies were resolved in discussion with additional re-
viewers. Included studies were specific to tele-communications with empirical data on empathy related to patient
outcomes/views, published (in English), 2010–2021. Studies that did not mention empathy explicitly were excluded.
Results:Our search yielded 740 individual records and 8 studies (527 patients, 20 practitioners) met inclusion criteria:
Some barriers to expression of empathy were noted, but no major obstacles were reported. However, data was sparse
and most studies had a high risk of bias.
Conclusion: Empathy in telephone consultations is possible, (though the loss of non-verbal cues and touch can present
barriers) however the research does not yet identify how.
Innovation: It is possible to establish and display empathy in telephone consultations, but future research needs to iden-
tify how this can be optimized.
Funding:This workwas supported by aNational Institute for Health Research (NIHR) School for Primary Care Research
grant (project number 389). The University of Southampton's Primary Care Department is a member of the NIHR
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1. Introduction

Empathic communication (which includes the communication of hope
and positivity) [30] between healthcare practitioners and their patients
positively impacts patient satisfaction, quality of life, patient pain, and
may extend life [6,11,16,25,42,43]. Related studies suggests that empathic
care is likely to reduce practitioner stress and burnout [36,41]. However,
the degree towhich patients experience practitioner empathy varies widely
[15] and empathy can be experienced differently in different situations and
specialties.

Most of the research on empathy in clinical practice has focused on face-
to-face consultations [16]. The COVID-19 pandemic restricted practi-
tioners' capacity to conduct face-to-face consultations [40] and led to in-
creased use of telephone and video consultations. In tandem with the
pandemic, the technology for conducting tele- and video consultations be-
came more widespread. Immediately prior to the pandemic only around
10% of general medical interactions were considered telemedicine. During
the peak of the pandemic video, telephone and other electronic communi-
cation technology were used in 75% of consultations [28]. A review pub-
lished in 2020 [23] found that between February and May 2020,
telephone consultations increased by 106%, and while we endeavour to
navigate out of acute phase of the pandemic, it is likely that the face ofmed-
icine will see lasting change toward such approaches.

The recently-accelerated increase in telephone consultations has pre-
sented several challenges. These include general difficulties communicating
with patients [45,29], and specific difficulties establishing empathy [14]. It
is impossible, for example, to use body language and physical comforting in
a telephone consultation whereas body language has been shown to be an
effective way of expressing empathy [27]. Several tools have been recom-
mended to help practitioners overcome barriers to empathic communication
in telephone consultations including team reflection on cases, engagement
of family members, exploring technology preference, developing a team
wide prompt list, use of silence, training on ‘telepresence’ and adequate
pre-communication preparation [12,14,45]. However, their developers ac-
knowledge that these tools are not yet fully developed.

A recent systematic review compared telephone with face-to-face con-
sultations [22] and found a lack of evidence that the telephone adversely
impacts communication. However, their review included many older stud-
ies from the 1970s that may not reflect modern patient experiences and
attitudes and telephone technology has evolved considerably since then.
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In this study, we aimed to examine the evidence of the effects and experi-
ences of empathy in telephone consultations for both patients and practitioners.

1.1. Objective

To review the qualitative and quantitative evidence related to empathy
in telephone consultations. This includes impact on clinical outcomes, and
descriptions of patient or healthcare practitioner experiences of empathy in
telephone consultations.

2. Patient involvement

This article is linked to theNIHR-School for Primary Care Research funded
EMPATHICA project: developing a brief training intervention for practitioners
in empathy and optimistic communication. The EMPATHICA project involved
four public contributors living with osteoarthritis who contributed to the de-
sign, development, management, interpretation, and publication of findings.
This work identified the evidence gap and need for a greater understanding
of empathic communication in telephone consultations. Jennifer Bostock,
our lead public contributor for EMPATHICA, has contributed to the develop-
ment of this review and interpretation of the findings.

3. Methods

3.1. Study design

Thiswas a rapid systematic review. Rapid reviews are similar to system-
atic reviews and are becoming increasingly common. They use the same
methods as systematic reviews, but use techniques which speed up the pro-
cess. For our rapid review, we searched two databases instead of several.
We also used a narrow search strategy. Two independent reviewers selected
studies for inclusion and extracted data whereas many rapid reviews use
single reviewers. We conducted a rapid review because we wanted to
quickly produce a high quality evidence synthesis to inform practice and
training in this emerging priority area [20,33].

3.2. Eligibility criteria

Inclusion criteria: We included studies of any patient or client popula-
tion interacting with a healthcare professional via the telephone which
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discussed experiences of, changes in, or effects of empathy in telephone
consultations. This includes studies that:

• explored patients' perception of practitioner empathy in telephone con-
sultations,

• explored practitioners' experiences of (including barriers and facilitators
to) empathy in telephone consultations,

• compared the effect of empathic with ‘usual’ tele-consultations, for exam-
ple, on patient satisfaction.

Because of the difficulty in defining empathy [17], we adopted a prag-
matic approach which has been used in other systematic reviews of em-
pathic care [16]. A limitation of this approach is that there is overlap
between empathy, compassion, sympathy, and a variety of other concepts.
However, our previous research has shown that until the terminology in
this area is standardized, it is most feasible to limit our studies to those
that mention empathy explicitly [16]. We also limited our search to those
published between January 2010 to May 2021. This is because telephone
technology has evolved, and older studies may not reflect current devices
or usage.

Exclusion criteria: Studies that did not mention empathy, had no empir-
ical data or were reviews were excluded, aswere studies that were not writ-
ten in English. Dissertations were excluded if the full text was not available.

3.3. Search strategy

An information specialist (ND) developed a strategy and searched
PsycINFO/Ovid and MEDLINE/Ovid (see appendices A and B). The infor-
mation was saved in an EndNote file [10], deduplicated, and then exported
to Rayyan [34].

Selection process: Titles and abstracts were screened for potential inclu-
sion by two independent researchers (DG, GB). Any discrepancy was re-
solved by discussion with two other researchers (JV, JH). Full texts were
retrieved and assessed for suitability by two review authors (DG, GB).

Data collection and data management process: A standardised piloted
form was used for data extraction and the following information was
extracted: title; objective (as stated by authors); country; type of practice
(primary care, hospital, other); number of patients included; patient demo-
graphics (age, gender, ethnic background); if clinicians are included in the
study; number of clinicians included; clinician demographics (age, gender,
ethnic background); if the study includes qualitative data; key findings
from qualitative data (if relevant); risk of bias from qualitative study; if
the study includes quantitative data; key findings from quantitative data
(if relevant); main limitations of quantitative studies; risk of bias fromquan-
titative studies. Two review authors (DG, GB) independently extracted data
and workedwith a third author (JH) when needed to resolve discrepancies.
Any missing data was requested from the original authors.

3.4. Data synthesis

Because we included a variety of study designs, data was narratively
summarized to reflect the major findings on empathy within each study.
There were insufficient studies with sufficiently similar data to pool results.
Instead, we reported the studies narratively and described their design,
number of patient and practitioners, study design, and summary of results.

3.5. Risk of bias in individual studies

Two reviewers (GB, DG) independently assessed risk of bias. We se-
lected a range of study designs, and therefore used a range of risk of bias as-
sessment tools. We used Cochrane's RoB2 [13] for randomised trials,
ROBINS-I [39] for observational studies, CASP [5] for qualitative data,
and MMAT [19] for mixed methods studies, the JBI Critical Appraisal
Checklist for Prevalence Studies [27], and the Risk of Bias Instrument for
Cross-Sectional Surveys of Attitudes and Practices for cross-sectional
3

studies [1]. Disagreement regarding risk of bias was discussed between
two review authors (DG, GB), and a third author (JH or JV) where
necessary.

4. Results

4.1. Study selection

Our search yielded 740 records after duplicates were removed. 728 of
these were removed at the abstract screening stage for not meeting the in-
clusion criteria. Of the 12 full texts screened, 8 met the inclusion criteria
(Fig.1). The methodologies were heterogeneous, with 2 randomised trials,
2 mixed methods studies, 2 qualitative studies, 1 prevalence study, and 1
cross-sectional survey (Table 1). These studies included a total of 527
patients and 20 practitioners. (See Table 2.)

4.2. Characteristics of included studies & Risk of Bias (by study design)

4.2.1. Randomised trials
Klemperer et al. [25] included 347 participants receiving telephone

consultations involving motivational interviews to quit smoking. Motiva-
tional interviewing is an evidence-based counselling technique, where em-
pathy is a core feature of the approach [21]. Paradoxically, while
motivational interviews with the clinician increased empathy, and a good
working alliance was found to significantly increase the likelihood of a
quit attempt, increased empathy alonewas found to decrease the likelihood
of quit attempt. The authors hypothesized that increased empathy may
have been interpreted by participants as support for their perceived inabil-
ity to quit. Thesefindings contrast previous evidence on the positive impact
of empathy on outcomes, however, do suggest that empathywas felt in tele-
communication format. This study was found to have a high risk of bias,
mostly due to the inability to blind the interventions and missing outcome
data due to high dropout rates.

In the other randomised trial, Reese et al. [35] evaluated whether the
medium of psychotherapy (videoconferencing, telephone, or in-person) af-
fected therapist empathic accuracy and clients' perceptions of the therapeu-
tic alliance. Six therapists were included in the study, the practitioner's
empathetic accuracy did not significantly differ between formats. The
main limitation of this study was the sample, both in composition and
size in that it was small (58 patients). In addition, the study looked at vol-
unteer clients attending a single session, making it impossible to ascertain
if technology formats would affect empathy over the course of ongoing
treatment. There was also a lack of control of theoretical approach and
therefore it is possible some approaches are better suited to a
telepsychology format. We found this study to have a high risk of bias,
mostly because the interventions could not be blinded, the process of ran-
domization was not detailed, and there was lack of clarity about missing
outcome data.

4.2.2. Mixed methods studies
Barnes et al. [3] evaluated the BATHE (Background, Affect, Trouble,

Handling and Empathy) intervention for frequent attenders to daytime
GP surgeries. Within practices using the BATHE, approach telecon-
sultations were used more frequently, (4.6% increase) compared with the
control group (3.5% increase). The authors of the study noted that one of
barriers to telephone consultation use was GPs who preferred face-to-face
consultations and experienced practical constraints on the length, fre-
quency, and availability of telephone consultations within practices. How-
ever, there were imbalances in patient demographics between practices
using or not using the BATHE approach so comparisons are not robust.
The study was assessed as being of low risk of bias, however, there was un-
certainty about blinding of quantitative outcomes and insufficient descrip-
tion of qualitative data to interpret the results.

Dion et al. [7] evaluated patients and patient supporters rated their sat-
isfaction with telephone consultations highly, (4 or 5 in the 5-point Likert
scale), in the context of Medical assistance in dying. Patients and their
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supporters also reported that the assessment was easier, more convenient,
and more accessible over the telephone. It should be noted here that the
majority of data was collected from patient relatives/supporters. Having
family members or representatives is standard practice when a patient is
too unwell to interact with their clinician, and it was deemed that these
acted as surrogate patients so met the inclusion criteria for this review.
This study was found to have a low risk of bias, although there was lack
of clarity regarding whether the sampling strategy was appropriate. Addi-
tionally, the sample was not particularly representative with a high depen-
dence on the experience of the patient supporters and clinicians with data
from only one patient. This limits the generalisability of the results.

4.3. Qualitative studies

Kennedy et al. [24] explored the experience of patients and clinicians in
the context of COVID-19 patients in the ICU at a time when most interac-
tions were switched to telephone and video. Clinicians found the telecom-
munication to be fairly effective in the circumstances, but as in Dion et al.
[7], rated the experience less positively than the patient/relative, (M =
7.0 SD 1.6: M = 6.2 SD 2.2). In terms of empathy there was disagreement
among clinicians, who had particular concerns about their ability to convey
empathy via the telephone, due to lack of non-verbal cues and physical
comfort, in addition to drawbacks in the use of silence. It was generally
felt that in-person contactwould still be favoured, especially in ‘high stakes’
discussions, (which is perhaps where empathy is perceived as more cru-
cial), but this was echoed in the patient/relative interviews. The small sam-
ple in this study (71% white patients, 95% white relatives; 76% college
level education or above) limited its generalisability. Also, the recruitment
process by nurses trained specifically in communication could have led to
some selection bias.We found this study to have a low risk of bias, although
there was a lack of description regarding potential ethical considerations.

Torres-Vigil et al. [44] assessed the experience of 95 advanced cancer pa-
tients to explore key themes within nurse telephone conversations that may
have contributed to the improvement of patients receiving this intervention
as a previous study by this group revealed significant improvements in pa-
tient anxietywhen nurse telephone consultationswere a part of their therapy.
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Empathy emerged as the main theme in their analysis. Sub-themes were also
related to empathy and included understanding patient experience, commu-
nicating this understanding to the patient (for example through humour and
validation), and acting on this understanding by problem solving and provid-
ing support. These findings supported the hypothesis that empathy was the
leading factor causing improved patient outcomes in those who received
nurse telephone contact versus researcher contact only. A limitation is that
this was a secondary analysis of 8-year-old data that did not follow a concep-
tual framework inwhich themechanism of clinician empathy could be inves-
tigated. Overall, we assessed the study as having a low risk of bias.

4.4. Prospective cohort study

In the only prospective cohort study, Mesters et al. [31] evaluated
20 min of a random sample of 336 motivational interviewing sessions
aimed at changing lifestyle behaviours in primary care. The interviews
were coded representing 232 counselees. The counsellorsweremaster's stu-
dents of Health Sciences or Psychology, and the raters were master's stu-
dents or graduates of Health Promotion. Counsellors trained in
motivational interviewing were rated higher (M = 4.10, SD = 0.69) than
the Motivational Interviewing Treatment Integrity (MITI) 3.0 threshold of
3.5. However, only ‘fair’ inter-rater agreement was found for the empathy
component. The study was assessed as being of low risk of bias.

4.5. Cross-sectional survey

Arullapan et al. [2] conducted a cross sectional study of telephone calls
from ‘mystery clients’ to a HIV helpline. In their study 83% of all calls were
deemed to be empathetic by the ‘mystery client’ researcher. This may have
come in the form of the counsellor being perceived as ‘supportive,’ ‘patient,’
or ‘well-informed,’ while the ‘mystery client’ researchers expressed that
they felt reassured and listened to. The generalizability of this study is lim-
ited as no real patients calling the HIV helpline were used for this analysis,
rather, researchers who knew the aims of the study acted as “mystery
clients”. This therefore may limit both internal and external validity of
the findings. We assessed this study as an unclear risk of bias according to



Table 1
Assessment of bias in included studies.

First author
(year)

Country Type of
practice

Patient demographics Practitioner
demographics

Objective Concerns
about bias

Randomised Control Trial (RCTs)
Klemperer et al.
2017

United
States

Smoking
cessation
counselling
service

n = 347, mean age 52 67%
female, 88% caucasian

NR To investigate why an empathy-focused motivational interview
intervention tested in a randomised trial was effective

High

Reese et al.
(2016)

United
Kingdom

Outpatient
Psychology

n = 58, age 18–45 (mean
22), 59% female, 81% white

6 practitioners
(demographic
details not
provided)

The primary purpose of this study was to evaluate whether
psychotherapy format (videoconferencing, telephone or
in-person) influenced therapist empathic accuracy and clients'
perceptions of the therapeutic alliance. We also evaluated
whether client attitudes towards using telepsychology influenced
the therapeutic alliance in the telepsychology formats.

High

Mixed Methods
Barnes et al.
(2019)

United
Kingdom

Primary care Mean age of patients in
intervention group 58.7,
range 19–98
Mean age of patients in
control group

NA To assess the feasibility of a consultation-level intervention to
improve care and address service use of frequent attenders (FA).

Low

Dion et al.
(2019)

Canada Medical
Assistance in
Dying care

1 patient with 7 support
persons with patients, 41–80
years old, 62.5% female

To assess the quality of care be met with the use of telemedicine
for MAiD eligibility assessments?

Unclear

Qualitative
Kennedy et al.
(2020)

United
States

Hospital 21 patients mean age 65 (SD
= 13.8), 76% female, 95%
white

14 practitioners,
36% female

Perspectives on Telephone and Video Communication in the ICU
during COVID-19

Low⁎⁎

Torres-Vigil
et al. 2020

United
States

Hospital
advanced
cancer care

95 patients median age 59
(range 29–84), 65% female,
74% white

NR To describe the nature and key elements of therapeutic calls made
by nurses to understand what contributed to improvement in
these patients.

Low⁎⁎

Prevalence
Mesters (2017) The

Netherlands
Primary care NA 16 counsellors:

mean age 22.7,
87.5% female
7 raters: mean age
25.5, 85.7%
female

To investigate whether empathy can be preserved in telephone
(and face-to-face) consultations among frequent visitors to general
practice.

Low⁎⁎

Cross-sectional survey
Arullapan et al.
(2018)

South
Africa

HIV/AIDs
Helpline

5 (Mystery clients)
Age range 30–56
100% female

NA To evaluate the quality of the South African (SA) National AIDS
Helpline.

Unclear⁎⁎

⁎ A variety of scales were used to assess risk of bias, not all of which included an overall judgment (such as high, low, or unclear), we therefore reportedwhether therewere
concerns about bias; NR = not relevant; NA = not available; SD = standard deviation.
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the Risk of Bias Instrument for Cross-Sectional Surveys of Attitudes and
Practices [1] as the survey questionnaires were not validated and the sam-
ple of mystery clients and counsellors were not well-defined.

5. Summary of reporting biases

The evidence investigating empathy in tele-consultations is heteroge-
neous. Half of the included studies had high or unclear concerns about
bias (see Table 1). Both randomised trials were rated as having a high
risk of bias, the mixed methods studies had low or unclear risk of bias,
the qualitative studies had a low risk of bias, the prevalence study had a
low risk of bias, and the cross-sectional survey had an unclear risk of bias.

5.1. Results according to study objectives (practitioner experiences, patient expe-
riences, and clinical outcomes)

Two studies investigated clinician experiences, Dion et al. [7] and Ken-
nedy et al. [24]. While neither measured empathy quantitatively both re-
ported that clinicians found that they could express empathy via
telecommunication, but that it was more difficult than in face-to-face con-
sultations. Dion et all specificall described focusing on the experience of ill-
ness rather than the person themselves and both studies highlighted the
barriers such as lack of non-verbal cues, difficulty using silence. However,
studies that looked specifically at practicioners' empathic ability, namely
Reese et al. [35] and Mesters [31], respectively found no difference in em-
pathic accuracy between formats and that a minimum threshold of treat-
ment integrity was reached.
5

This is reflected in the majority of studies where patient experiences
were addressed [2,7,24,35]. All of these studies suggested that patients
rated their teleconsultations as being empathic. Specifically in Reese et al.
[35] teleconsultation format did not alter clients' perceptions of therapeutic
alliance, and one of the main indicators of a better therapeutic alliance was
empathic accuracy.

Finally, two studies tested the effects of empathy on clinical outcomes
and both found that empathy expressed via the telecommunication en-
hanced clinical outcomes. However, Klemper et al. [25] found that this pos-
itive effect of empathy was only found if a good working alliance was also
present, while Torres-Vigil et al. [44] found empathy was a key factor in ac-
counting for the significantly increased positive outcomes in cancer
patients receiving nurse led telephone calls as a part of their cancer
treatment.

6. Discussion

Despite the high degree of heterogeneity, we did not identify major ob-
stacles to empathy within telephone consultations. However, there was a
clear paucity of strong evidence evaluating the subject, with many of the
studies suffering from high or unclear risk of bias.

From the studies we looked at the main conclusions suggest that…

1. Telecommunications are acceptable to populations, including high
stakes situations e.g. end of life and ICU.

2. Clinicians were able to express empathy in this format, but remain con-
scious of challenges such as lack of verbal cues.



Table 2
Summary of methods and measures used to assess empathy [4,32].
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NR= not relevant; NA = not available; SD = standard deviation.
⁎(Background, Affect, Trouble, Handling and Empathy).
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3. Despite these challenges patient experience did not note significant bar-
riers to empathy via telecommunication, despite variable levels of
patient satisfaction with teleconsultations.

4. Empathetic consultations have a general positive effect on patient satis-
faction and can improve clinical outcomes

Our findings reflect evidence from other reviews of quantitative studies
showing that empathy has a general positive impact on patient outcomes
[16], that empathic behaviours vary and can be taught [37]. However,
more than anything it also reiterates the call formore evidence in this grow-
ing area [8].
7

The review had several limitations. We only included English language
studies, and we searched only two databases. Completeness of searching
were determined by time constraints.

These limitations aremitigated by the need to use rapid reviewmethod-
ology in this quickly evolving field. In addition, due to the heterogeneous
nature of the included studies, we were unable to pool the data. There
were a small number of studies, the studies were mostly small, half of the
studies were at a high risk of bias, and the demographics of participants
(both patients and practitioners) was not very diverse, limiting the general-
izability of thesefindings. Another limitation is that the concept of empathy



G. Budd et al. PEC Innovation 1 (2022) 100065
is difficult to define [9], and empathy (however defined) overlaps with
other concepts such as compassion, as well as other approaches to commu-
nication includingmotivational interviewing [17]. This limitation is impos-
sible to overcome completely. We addressed it by including studies that
mentioned empathy explicitly, which is the approach used by other related
studies in this field, [18] so helps provide a foundation for future studies of
empathy that can appeal to better defined boundaries around the concept.
Finally, the evidence we have presented in this paper is from diverse set-
tings, practitioner types, and patient categories; therefore, the results are
difficult to generalise.

7. Innovation

Never before have somany of our health interactions happened over the
telephone. As we know that empathy is a key factor in patient-clinician in-
teraction and it becomes increasingly clear that this novel format has a per-
manent place in healthcare, we must consider how we preserve and
optimise empathy.Our review identified several potential barriers to ex-
pressing empathy in tele-consultations, the evidence to date does not sug-
gest that any are insurmountable. However, the evidence in this field is
very limited and of limited quality. Considering the recent increased reli-
ance on telehealth, and its likely expansion in the near future, high quality
trials should investigate how to overcome barriers and reduce variability of
empathy in teleconsultations.

8. Conclusion

Empathy is a key component of the patient-clinician interaction. With
the move to more of these interactions taking place via telecommunication
it is important to assess the extent towhich empathy can be experienced via
the telephone.We found that conveying empathy over the telephone is pos-
sible, however, clinicians are underconfident and concerned about showing
empathy in this format. Also, the evidence in this area was heterogeneous,
limited in quantity and at a high or unclear risk of bias, leading to low
generalisability. Going forward, more research is needed in this area to
form suggestions for training and guidance for clinicians in the practical-
ities of this growing form of health interaction.
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Appendix A

APA PsycInfo Search Strategy.
Database: APA PsycInfo <1806 to February Week 3 2021>.
Search Strategy:
——————————————————————————————.
1 empathy/ (13975).
2 empath*.ti,ab,id. (32794).
3 1 or 2 (33372).
4 exp. telemedicine/ (9410).
5 exp. Telephone Systems/ (7753).
6 mhealth.ti,ab,id. (1104).
7 m-health.ti,ab,id. (155).
8 tele*.ti,ab,id. (59416).
9 (Ehealth or econsult* or erehabilitat* or ecounsel* or ecare* or

ehealthcare or emedic* or etherap* or epracti* or E-health or e-consult*
or e-rehabilitat* or e-counsel* or e-care* or e-healthcare or e-medic* or e-
therap* or e-practi*).ti,ab,id. (2552).

10 ((health or Consult* or rehabilitat* or counsel* or care* or
healthcare or medic* or therap* or practi*) adj3 (mobile or remote* or vir-
tual* or distan* or electronic* or online or digital* or internet or web-
based)).ti,ab,id. (19699).

11 phone*.ti,ab,id. (28338).
12 smartphone*.ti,ab,id. (4530).
13 videoconferenc*.ti,ab,id. (1554).
14 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 (110928).
15 3 and 14 (670).
16 limit 15 to yr=“2010 - 2021” (417).
***************************.

Appendix B

MEDLINE Search Strategy.
Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process,

In-Data-Review & Other Non-Indexed Citations and Daily <1946 to Febru-
ary 23, 2021>.

Search Strategy:
——————————————————————————————.
1 Empathy/ (19641).
2 empath*.ti,ab,kf. (17334).
3 1 or 2 (30067).
4 Telemedicine/ (26532).
5 Remote Consultation/ (5045).
6 Telerehabilitation/ (476).
7 telephone/ (12122).
8 cell phone/ (8840).
9 smartphone/ (5322).
10 videoconferencing/ (1799).
11 m-health.ti,ab,kf. (624).
12 mhealth.ti,ab,kf. (5589).
13 tele*.ti,ab,kf. (168848).
14 (Ehealth or econsult* or erehabilitat* or ecounsel* or ecare* or

ehealthcare or emedic* or etherap* or epracti* or E-health or e-consult*



G. Budd et al. PEC Innovation 1 (2022) 100065
or e-rehabilitat* or e-counsel* or e-care* or e-healthcare or e-medic* or e-
therap* or e-practi*).ti,ab,kf. (9094).

15 ((health or Consult* or rehabilitat* or counsel* or care* or
healthcare or medic* or therap* or practi*) adj3 (mobile or remote* or vir-
tual* or distan* or electronic* or online or digital* or internet or web-
based)).ti,ab,kf. (86561).

16 phone*.ti,ab,kf. (40479).
17 smartphone*.ti,ab,kf. (13736).
18 videoconferenc*.ti,ab,kf. (2547).
19 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17

or 18 (307463).
20 3 and 19 (625).
21 limit 20 to yr = “2010–2021” (473).
***************************.
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