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Abstract

Background Telemedicine includes the delivery of health-care services and sharing of health information across dis-
tances. Past research has found that telemedicine can play a role in enhancing complementary, alternative, and inte-
grative medicine (CAIM) while allowing the maintenance of cultural values and ancestral knowledge. This scoping
review synthesized evidence regarding the use of telemedicine in the context of CAIM.

Methods Following Arksey and O'Malley's scoping review framework, CINAHL, PsycINFO, MEDLINE, EMBASE

and AMED databases were searched systematically. The CADTH website was also searched for grey literature. Eligible
articles included a CAIM practice or therapy offered through telemedicine, with no restrictions placed on the type
of telemedicine technology used. Inductive thematic analysis was conducted to synthesise common themes
among the included studies.

Results Sixty-two articles were included in this synthesis. The following themes emerged: 1) the practitioner view
of CAIM delivered through telemedicine, 2) the patient view of CAIM delivered through telemedicine, and 3) the tech-
nological impacts of telemedicine delivery of CAIM.

Conclusions Studies have shown that telemedicine delivery of CAIM is feasible, acceptable, and results in positive
health outcomes. Some barriers remain such as the presence of chronic illness and morbidity, inability to form strong
patient-provider relationships relative to face-to-face approaches, and technological difficulties. Future intervention
research should focus on reducing such barriers, as well as explore which patient population would realize the great-
est benefit from CAIM delivered via telemedicine, and the impact of interventions on providers and caregivers.

Keywords complementary and alternative medicine, eHealth, integrative medicine, scoping review, telehealth,
telemedicine

Background

Telemedicine is used today as an umbrella term encom-
passing the delivery of health-care services and the
exchange of health-care information across distances,
with the help of a wide variety of technology [1, 2]. The

fRobert Chin-See, Christina Hanna, Zeest Kadri, Amn Marwaha and Neetu
Rambharack contributed equally to this work.

jg;”;;goggence: word telemedicine has been supplemented by terms such
ngjyz@ﬁcmaster_ca as telehealth, online health, and more recently, e-Health
! Department of Health Research Methods, Evidence, and Impact, Faculty [1]. It is widely recognized that there is no single, defini-

of Health Sciences, McMaster University, Hamilton, ON, Canada tive definition of telemedicine [3] However, the World

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12906-023-04100-x&domain=pdf
http://orcid.org/0000-0002-0784-0577
http://orcid.org/0000-0001-6573-2892
http://orcid.org/0000-0002-7860-183X
http://orcid.org/0000-0002-6395-9302
http://orcid.org/0000-0003-0031-5873

Shah et al. BMC Complementary Medicine and Therapies (2023) 23:275

Health Organization describes telemedicine as: “the
delivery of healthcare services by healthcare profession-
als over a distance involving the exchange of information
related to diagnosis, treatment and prevention of diseases
and injuries, research and evaluation, and for continuing
the education of healthcare providers, all with the goal of
advancing health and the healthcare system” [4].

While technology continues to advance, infrastructure
and legal barriers remain within the field of telemedicine
[5]. Despite these barriers, the implementation of tele-
medicine measures remains promising with the potential
to significantly reduce healthcare expenditures, especially
in rural or remote areas such as Northern Canada where
the cost of healthcare prevails [6]. Past research has found
that telemedicine can also play a role in enhancing com-
plementary, alternative, and integrative medicine (CAIM),
allowing the maintenance of cultural values and ancestral
knowledge [7]. However, more research is warranted to
understand the use and impacts of telemedicine for CAIM.

CAIM is typically described as therapies used together
(complementary), in replacement (alternative) of conven-
tional Western medicine, or as the combining of both con-
ventional and unconventional therapies in a coordinated
way (integrative) [8, 9]. CAIMs encompass a broad range of
approaches that commonly include natural products (e.g.,
vitamins, herbs, probiotics), mind and body practices (e.g.,
yoga), and traditional forms of medicine (e.g., traditional
Chinese medicine) [9]. The use of telemedicine for the
delivery of CAIM holds unique potential to increase access
to CAIM practices for those living in remote areas or with
accessibility challenges. Greater accessibility to CAIMs
through telemedicine may potentially improve clinical out-
comes, decrease patient healthcare utilisation, and enhance
patient satisfaction with mental health and chronic dis-
ease management [10, 11]. The continued use of CAIM in
treatment plans, and the growing use of telemedicine as an
avenue to extend healthcare, particularly for remote and
rural communities, justifies the need to investigate how tel-
emedicine is used in the context of CAIM. Thus, the pur-
pose of this scoping review is to understand the breadth of
the literature regarding telemedicine used in the context of
CAIM, to inform future areas of investigation and practice.

Methods

This review was conducted to understand how tel-
emedicine is used in the context of CAIM. Arksey and
O’Malley’s five-stage scoping review framework [12] was
utilised and also supplemented with additional scoping
review guides [13—15]. The five steps were as follows: 1)
identify the research question, 2) identify the relevant
studies, 3) select relevant studies, 4) chart data, and 5)
collate, summarise, and report the results.
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Step 1: Identify the research question

The research question for this scoping review was as fol-
lows: “How is telemedicine used in the context of CAIM?”
For the purposes of this review, telemedicine was defined
based on recent, well-cited review articles, as the applica-
tion of any online or digital service such as Facebook live
groups, Twitter, phone, mobile application, and websites,
to enhance health-care management [16-18]. CAIM
was defined using the operational definition provided by
the Cochrane Complementary Medicine group, which
included a list of therapies that were classified as com-
plementary, alternative, or integrative medicines [19, 20].
All CAIMs discussed met the Cochrane Complementary
Medicine group’s definition. In this review, all included
studies contained at least one type of telemedicine being
used for at least one type of CAIM.

Step 2: Finding relevant studies

A preliminary scan of the literature indicated that aca-
demic literature on this subject area was sparse. We
devised a systematic search strategy as shown in Table 1.
CINAHL, PsycINFO, MEDLINE, EMBASE and AMED
databases were searched on October 12, 2020. The
CADTH website was used to search for grey literature, and
was also searched on the same day [21]. Primary research
articles were considered, and relevant reviews were used
to source additional eligible primary research articles.

Step 3: Selecting the studies

Records were included if they mentioned CAIM and tel-
emedicine, with no restrictions placed on the type of tel-
emedicine strategy. Records were excluded if they were
1) non-academic or non-scholarly sources (e.g., websites,
blogs, news articles), 2) found outside of bibliographic
database searches (e.g., unpublished theses and disserta-
tions), or 3) conference abstracts. Only articles published
in English were included. Three authors (NN, AM, CH)
first pilot-screened titles and abstracts independently
and in duplicate, and then met to verify the appropri-
ateness of the inclusion criteria. Next, the three authors
completed independent screening of articles for eligibil-
ity by title and abstract, and full text. Disagreements were
resolved with discussion with the senior author (JYN)
and in the case that consensus was not reached, eligibility
was determined based on majority vote.

Step 4: Charting the data

Articles that met inclusion criteria were critically
reviewed using Arksey and O’Malley’s descriptive-analyt-
ical narrative method [12]. The following information was
extracted by three authors (NN, AM, CH): title, author,
year, country, study setting, study design, population type
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Table 1 MEDLINE search strategy for studies investigating how
telemedicine is used in the context of CAIM, executed October
12,2020

Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present

Search Strategy:
1 (alternative medicine* or alternative therap*).mp. (26,008)
2 (complementary medicine* or complementary therap*).mp. (22,731)
3 exp Complementary Therapies/ (229,053)
4 (integrat* adj1 (medicine or therap*)).mp. (4727)
5 exp Integrative Medicine/ (1589)
6 naturopath*mp. (1679)
7 exp Naturopathy/ (1000)
8 acupunctur*.mp. (30,752)

9 exp Acupuncture Analgesia/ or exp Acupuncture Points/ or exp Acupuncture
Therapy/ or exp Electroacupuncture/ or exp Acupuncture/ (25,468)

10 (chiropract* or spinal manipulation*).mp. (9278)
11 exp Chiropractic/ or exp Manipulation, Chiropractic/ (4106)
12 (herb* adj1 (medic* or therap* or supplement®)).mp. (28,602)

13 exp Medicine, East Asian Traditional/ or exp Medicine, Chinese Traditional/ or exp
Herbal Medicine/ or exp Plants, Medicinal/ or exp Phytotherapy/ (109,946)

14 tcm.mp. (12,047)

15 exp Drugs, Chinese Herbal/ (43,983)

16 traditional Chinese medicine.mp. (23,455)
17 exp Medicine, Ayurvedic/ (2234)

18 ayurved*.mp. (7373)

19 acupressure.mp. (1546)

20 exp Acupressure/ (763)

21 applied kinesiolog*.mp. (102)

22 exp Kinesiology, Applied/ (312)

23 herbalism.mp. (152)

24 exp Osteopathic Medicine/ or exp Manipulation, Osteopathic/ (4055)
25 osteopath*.mp. (7792)

26 exp Mind-Body Therapies/ (50,758)

27 mind-body*.mp. (5608)

28 exp Yoga/ (2870)

29 yoga.mp. (6357)

30 0r/1-29 (382,977)

31 exp Telemedicine/ (30,218)

32 exp Diagnosis, Computer-Assisted/ or exp Surgery, Computer-Assisted/ (108,122)
33 exp Electronics, Medical/ (6455)

34 exp Pharmaceutical Services, Online/ (102)
35 exp Telenursing/ (220)

36 exp Remote Consultation/ (4924)

37 (("computer-assisted" adj2 (medicine* or therapy*)) or e-consultation or e-med-
icine or ((electronic or internet* or mobile*) adj2 (care consult* or intervention*
or medicine* or monitor*)) or mhealth or teleabortion or teleaudiology or telecardiol-
ogy or telecare or teledentistry or teledermatology or telediagnosis or telehealth*
or telemedic* or teleneurology or teleneuropsychology or telenurs* or telenutrition
or teleophthalmology or telepathology or telepharm* or telepsychiatry or telepsy-
chotherapy or teleradiology or telerehab* or telescreen or telesurgery or teletherap*
or teletrauma®).ti. (18,292)

38 0r/31-37(151,052)
3930and 38 (729)
40 limit 39 to english language (628)
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and sample size, type of CAIM used, type of telemedicine
used, primary and secondary outcomes and how they
were measured, main findings, challenges encountered,
and conclusions. Authors then met to resolve any data
discrepancies. Later, four authors (AQS, NR, RCS, ZK)
reviewed the data extraction as a quality measure.

Step 5: Collating, summarising and reporting results
Charted data was summarized in table format, and the-
matic and descriptive data was analysed (NN, AM, CH).
A thematic analysis was conducted to present a narrative
related to the research question and highlight knowl-
edge gaps in the current literature (AQS, NR, RCS, ZK).
Themes were discussed in consultation with NN and
JYN, who have prior experience in conducting thematic
analyses.

Results

Search results

Searches identified a total of 1797 records, of which 1602
were unique. A total of 1402 titles and abstracts were
eliminated, leaving 200 full-text articles to be considered.
Of these, 138 were ineligible for the following reasons:
did not include a CAIM (n=58) or did not include tel-
emedicine (n=15), review (n=44), research protocol
(n=9), conference abstract (n=5), case study (n=5),
commentary (n=1), or letter to editor (n=1), leaving
a total of 62 eligible studies which are included in this
scoping review. A breakdown of study filtration through
the inclusion exclusion process can be found in Fig. 1.

Eligible article characteristics

Eligible articles were published from 1999 to 2020, and
originated from the United States (n=34), Italy (n=4),
the United Kingdom (n=3), South Korea (n=3), Can-
ada (n=2), China (n=2), Norway (n=2), Taiwan (n=2),
Australia (n=2), France (n=1), Germany (n=2), Iceland
(n=1), Israel (n=1), and Switzerland (#=1). One article
included participants from both the US and the UK [23],
and another study included collaboration between Aus-
tria and China [24]. Of the 62 articles included, all were
primary research articles focused on, development of a
telemedicine technology or processes for CAIM (n=11),
analysis of the data collected by a telemedicine tech-
nology for CAIM (n=26) and/or, analysis of usability,
acceptability, or feasibility of existing telemedicine soft-
ware (n=25). The characteristics of all eligible articles
can be found in Tables 2, 3, and 4.

CAIM characteristics

Of the 62 articles included, the distribution of CAIMs
discussed were as follows: mindfulness training (n=11),
mind-body exercise (n=7), yoga (n=7), biofeedback
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(n=4), music therapy (n=4), spiritual care (n=4), dance
therapy (n=3), cannabis (n=3), chiropractic manipu-
lation (n=2), guided imagery (n=2), hypnosis (n=2),
ketogenic diet (n=2), acupuncture (n=1), auricular
acupressure (n=1), Chinese medicine (n=1), exercise
(n=1), qigong (n=1), herbal medicine (n=1), meditation
(n=1), Mediterranean diet (n=1), play-based therapy
(n=1), and vitamin B weight loss (n=1).

Telemedicine characteristics

Of the 62 articles included, the telemedicine tools used
were as follows: videoconferencing (n=16), mobile appli-
cation (n="7), web- or mobile-based application (n=2),
videos (n=10), websites (n=7), telephone (n=7), data-
base/cloud system (n=1), telemedicine centre (n=1),
teleconference (n=1), telephone and video (n=1), e-mail
(n=1), remote tele-biofeedback (n=1), social media
platform (n=1), telephone and portable electromyo-
graph (n=1), videos and chat group (n=1), text messag-
ing (n=1), telephone and videoconferencing (n=1),
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telephone and mp3 audio (#=1), and website and vide-
oconferencing (n=1).

Findings from thematic analysis
In total, three main themes emerged from our analysis
and are described below.

Theme 1: Practitioner view of CAIM telemedicine

Feasibility of CAIM telemedicine interventions

Overall, practitioners found it feasible to deliver tradition-
ally in-person CAIM interventions through a telemedicine
approach (n=26) [24, 25, 27, 31-35, 38-40, 42, 43, 51, 52,
54, 55, 58-60, 63, 68, 69, 71, 72, 74, 76, 80, 83, 85]. Suf-
ficient technology exists to meet the delivery needs of a
great number of heterogeneous CAIM interventions. For
example, Skype as a videoconferencing platform could be
effectively used for hypnotherapy [42], but also for mind—
body therapy [80]. Other technologies such as telephones,
internet websites, smartphone applications, virtual-reality
technology, and even specialized cloud platforms were
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Fig. 1 PRISMA diagram displaying the search strategy and selection process [22]
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successfully tailored to the goals of particular CAIM inter-
ventions and targeted towards a diverse range of patient
populations including older adults [27]. Practitioners
found it feasible to implement physical activities such as
dance and yoga virtually [25, 59, 68], but also found it was
possible to administer more complex CAIM interventions
such as hypnosis therapy, or the virtual management and
treatment of patients with COVID-19 [51, 71].

The feasibility of the intervention itself was compara-
ble, and in some cases, superior to in-person delivery.
One study found that interest in participation and feasi-
bility of a Skype mind-body therapy was superior com-
pared to an in-person pilot test of the same intervention
[43], while another study found increased scheduling
flexibility and subsequently, greater participation in the
telemedicine intervention compared to in-person care
delivery [80]. Telemedicine approaches to CAIM were
also more inclusive for participants who would usually
have been unable to participate due to cost barriers, or
travel difficulties such as urinary incontinence [42].

High acceptability and satisfaction of CAIM telemedicine
interventions
Practitioners readily accepted and reported favourable
attitudes towards telemedicine approaches to CAIM
(n=21) [23, 39, 41, 45, 46, 50-57, 61, 63—66, 68, 70, 73].
Practitioners did not have major concerns regarding ease
of use, appeal to target population, or efficacy of tele-
medicine CAIM interventions. This held true across the
various populations included in this review. For exam-
ple, clinicians in a cannabis reduction intervention did
not have concerns about confidentiality, or application
of mobile device technology [70]. Another telephone-
adapted delivery format for a mindfulness-based stress
reduction was perceived by practitioners as “very posi-
tive” [63]. In a dance-therapy session for older adults,
student nurse leaders expressed high interest and enjoy-
ment in intervention delivery among study participants
[52]. Moreover, practitioners involved with a study by
Green et al. [39] found that telehealth enabled continuity
of care with patients and was therefore a “valuable” tool.
A common view was that telemedicine is valuable to
improve the efficiency of medical resource use, through
reducing wait times for patients [51], improving hospital-
bed shortage problems [51], and reducing the workload
burden of healthcare staff [45, 46, 50, 73]. Practitioners
were also satisfied with the potential to lower healthcare
delivery costs [46, 55, 57, 63, 66, 73], in one case by up
to 75% [63]. Practitioners believed telemedicine delivery
of CAIM had a high potential for wider scalability in the
healthcare system [63, 64, 66, 73]. Although, some studies
expressed barriers such as a lack of a tailored approach to
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goal setting in an internet-based workplace intervention
promoting a Mediterranean diet [61], and poor software
and hardware usability of an electromyographic audio
biofeedback program for telerehabilitation [65].

Health and well-being improvements

Practitioners found that CAIM interventions delivered
using telemedicine resulted in health and well-being
improvements across a variety of patient populations,
comparable to improvements observed in in-person
delivery modes (n=35) [23, 24, 27-29, 31, 33, 36-38,
40, 41, 43, 45, 47-50, 55, 58, 64, 66-69, 72, 74-78, 80—
82, 84]. This applied not only to physical patient health
[77], but also to quality of life [76], mental [31, 40, 43,
75] and spiritual [64] health, and aspects of personality
such as self-concept and self-esteem [64]. The improve-
ment in health was observed across all age groups, from
children and adolescents [64], to older adults [67]. More-
over, the improvements to health manifested across a
diverse range of patient groups, including veterans, can-
cer patients, and individuals with chronic illness. Many
of these changes were clinically meaningful, having posi-
tively impacted the course of the illness or resulted in vis-
ible improvements from the perspective of both patients
and clinicians [64, 66, 67]. Positive health changes often
persisted longitudinally at various follow-up periods,
indicating that telemedicine interventions can produce
persistent health benefits [28, 43, 48-50, 57, 58, 62, 64,
68, 74, 75, 80, 81]. In some cases, health benefits did not
remain at follow-up [29], or longitudinal assessment was
not reported.

Theme 2: Patient view of CAIM telemedicine

The patient-practitioner relationship

Patients felt it was challenging to form meaningful
connections with CAIM practitioners employing tel-
emedicine alternatives (n=10) [23, 25, 26, 32, 33, 44,
47,52, 71,78, 79]. Study participants reported a lack of
understanding of the role of the practitioner, difficulty
following along with remote-based interventions, and
lack of sufficient feedback on their performance from
practitioners. For example, participants involved in
yoga interventions through video-conferencing tech-
nologies identified challenges such as having to contin-
uously “readjust screens,” difficulty “learning and doing
poses simultaneously,” a lack of instructor feedback in
real-time, and an inability to “bond” with the instruc-
tor [25, 47, 78]. In telephone-based coaching interven-
tions, participants seemed to be unclear of the role of
coaches, and found it “difficult to develop a relationship
with or trust a stranger on the phone” [26, 44]. Further-
more, according to participants, CAIM intervention-
ists may misinterpret their needs particularly when
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Table 4 Major telemedicine findings and type of research in the included studies investigating CAIMs used in the context of

telemedicine

First Author and Year

Major Telemedicine Finding

Addington et al,, 2018 [25]
Armin et al,, 2020 [26]
Berman et al,, 2009 [27]
Bombardier et al., 2013 [28]

Cavalera et al, 2019 [29]

Cheung et al, 2018 [30]

Davis et al,, 2015 [31]

Dimitropoulos et al., 2017 [32]
Donesky et al,, 2017 [33]
Ezenwa et al, 2016 [34]

Ferraris et al., 2020 [35]
Freeman et al., 2014 [36]

Gardner-Nix et al.,, 2014 [37]

Golebowicz et al, 2015 [38]
Green etal., 2020 [39]
Guétin et al,, 2016 [40]
Hansen, 2015 [41]

Hasan et al, 2019 [42]
Hernandez et al, 2018 [43]

Horneber et al.,, 2018 [44]
Houweling et al,, 2015 [45]

Hu et al,, 2013 [46]

Huberty et al,, 2017 [47]

Hucker et al,, 2014 [48]

Kahn et al,, 2016 [49]

Internet delivery may increase patients’access to cancer-adapted yoga classes, but cancer-related and technological
barriers remain

Research indicates the need to build on smokers understandings of CAM techniques, such as meditation or mindful-
ness, to make guided imagery an appealing tool for smoking cessation

The study suggests that the Internet can be an efficient mode for delivering self-care education to older adults
with chronic pain and has potential benefits that complement clinical care

Telephone-based physical activity promotion represents a promising approach to treating MDD in MS. Further
research is warranted on ways to bolster the impact of the intervention and on mediators of the treatment effect

An online mindfulness based intervention could be an effective psychological treatment for the promotion of well-
being in MS in short-term. However, the lack of lasting effects requires the development of new strategies to support
long-term changes

The majority of users found the Qigong App pleasant, user friendly, and useful for learning gigong. Participants indi-
cated positive ratings for the items assessing usability and acceptance of the App

Results suggest that Mindfulness Training for Smokers can be provided via web-based video instruction with phone
support and yield reasonable participant engagement on intervention practices and that intervention efficacy
and mechanism of effect deserve further study

These findings support using telehealth in rare disorders and delivering intervention directly to children with devel-
opmental delays through this modality

Tele-Yoga is an acceptable and appropriate intervention in people with HF and COPD and further research is war-
ranted to refine the technology used in its delivery

The tablet-based guided relaxation intervention shows promise for reducing sickle cell pain and warrants a larger
efficacy trial

Constant remote monitoring by e-mail could be a feasible and effective way for a better cKD management

There were no significant differences between live delivery and tele delivery, suggesting telemedicine delivered ERL
intervention may represent an effective and viable option for cancer survivors in remote areas

The present study lends support for the effectiveness of mind-body interventions in improving mental health
and suffering in chronic pain sufferers seeking help in tertiary pain clinic settings. It also provides evidence

for the usefulness of a mindfulness-based program modified specifically for the chronic pain population and sup-
ports its delivery through telemedicine

This study found that it was feasible and partially effective to integrate a tele-biofeedback ergonomic intervention
programme for computer operators suffering from WRMSD

It was possible to quickly implement real time video conferencing and other forms of telehealth for chiropractic
services at 2 worksite health centers

The smartphone-based Music Care application is an easy-to-use tool to reduce anxiety in patients undergoing
coronarography

The feasibility of the implementation of novel interventions of Nature Video and Music (NVAM) and NVAM adds
to clinical practice and the complementary therapy literature

Skype hypnotherapy is effective but slightly less so than face-to-face treatment. However, many patients would have
been unable to access treatment without the Skype option

An innovative Internet-based positive psychological intervention represents a feasible and useful therapeutic option
for hemodialysis patients with depressive symptoms

Consulting about CAM addresses important unmet needs from cancer patients and their relatives

Spinal, hip, and shoulder pain patients had clinically similar pain relief, greater satisfaction levels, and lower overall
cost if they initiated care with Chiropractors, when compared with those who initiated care with Medical Doctors

The result shows that the contribution made by the cloud system to the Traditional Chinese Medicine service
is multi-dimensional: cost-effective, environment-protective, and performance-enhancing

Overall women who completed three or more weeks of the online intervention were satisfied with online yoga

as a means of delivering an intervention after a baby’s death. Women perceived the online yoga as beneficial

to both their mental and physical health, ability to be more aware and calm, and self-care. Women reported barriers
shared by other middle-aged women and/or women of live births (e.g., time, motivation, family responsibilities). All
but one would recommend it to other mothers of stillborn children

The intervention resulted in significant improvement in sexual intimacy and communication, and in emotional
intimacy for study group 1. Most improvements were maintained at follow-up

Both veterans and partners were able to learn and make sustained use of a range of wellness practices taught
in the MR program
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First Author and Year

Major Telemedicine Finding

Kemper et al, 2017 [50]

Kim et al, 2020 [51]

Krampe et al,, 2016 [52]

Krampe, & Musterman, 2013 [53]

Krout et al, 2010 [54]
Kubo et al,, 2019 [55]

Kwon et al.,, 2020 [56]
Lee et al., 2020 [57]

Lester et al, 2019 [58]

Mussman, 2016 [59]
Ondersma et al., 2019 [60]
Papadaki et al,, 2016 [61]
Petersen et al., 2017 [62]

Reilly-Spong et al., 2015 [63]

Rickhi et al., 2015 [64]

Rogante et al,, 2010 [65]
Rosmarin et al.,, 2010 [66]
Rybarczyk et al., 1999 [67]

Sarah et al,, 2019 [68]
Seidler et al,, 2017 [69]

Selman et al,, 2015 [23]
Shrier et al,, 2014 [70]

Simpson et al., 2002 [71]
Singh etal, 2017 [72]

Stubberud et al,, 2020 [73]
Tan etal, 2013 [74]
Thompson et al,, 2015 [75]

Tkatch et al, 2017 [76]

Online training in mind-body therapies is associated with changes in self-reported behavior one year later; increas-
ing doses of training are associated with more frequent practice which is associated with less stress, burnout,
and missing work, and higher levels of mindfulness, resilience, and confidence in providing compassionate care

Telemedicine care also has shown that even with patient’s residence transition, medical care can be continued
without pause

Overall, Fuze is a feasible, engaging, and satisfying approach for dance-based therapy, with better audio and visual
performance than Skype. The use of synchronous technology to provide therapeutic activities for older adults

is an area of research and exploration that appears to have great potential

With the dedicated efforts of a few key persons, Skype can be an option for the future to connect nurses as well
as nursing students with patients

Recommendations and suggestions were made by students on how to improve the set-up of music therapy tel-
ehealth environment for song-writing sessions

It is feasible to conduct a randomized trial of an mHealth mindfulness intervention for cancer patients and their
informal caregivers

Created a manual to introduce insights into the development of mental health interventions for COVID-19

Through a convenient, affordable, and easily accessible online format, mindfulness based therapy may provide cost-
effective solutions for employees at worksites

The mind-body video conferencing was well accepted, highly feasible and resulted in sustained improvement
in Qol, demonstrating adolescents are receptive to and benefit from learning resiliency skills in groups via live video

The pilot study’s findings support the feasibility of providing online four-week yoga e-health intervention
These two high-reach intervention elements showed strong feasibility and modest to high acceptability

An Internet-based, workplace MedDiet intervention should address adherence barriers, utilize a tailored approach
to setting and reviewing goals, and activate social support to facilitate adherence. These findings indicate
that the MedDiet is suitable for those in non-Mediterranean areas

Online spiritual care educational programs may exert a lasting impact on nurses' attitudes toward and knowledge
of spiritual care and their competence to provide spiritual care to children with cancer at the end of life

Telephone-Adapted Mindfulness-Based Stress Reduction is an accessible intervention that may be useful to people
with a wide spectrum of health conditions

The results of the e-mental health LEAP Project pilot trial suggest that it is an effective, online intervention for youth
ages 13 to 24 with mild to moderate major depressive disorder with various life situations and in a limited way
on spiritual well-being and self-concept

Wireless technology such as surface electromyography with biofeedback allows a reduction in complexity of tasks
required of patients with arm impairments

Itis important to incorporate spiritual content into treatment to help facilitate the delivery of psychotherapy to reli-
gious individuals

A lower cost, more accessible home study version of a mind-body wellness program can be an effective alternative
to classroom instruction

Telerehabilitation significantly improves yoga adherence maintaining achieved health benefits in the long term

This pilot study suggests a telerehabilitation approach to group tango class for people with Parkinson Disease is fea-
sible and may have similar outcomes to in-person instruction

Tele-Yoga is an acceptable and appropriate intervention in people with HF and COPD and further research is war-
ranted to refine the technology used in its delivery

Results suggest that mobile technology is a promising tool for brief interventions to reduce youth cannabis use
and warrants further development

Hypnosis can be provided successfully via videoconferencing

Tele-health may be an effective approach to providing training and therapy to caregivers in remote locations
that cannot readily access specialist services

An app for young migraine sufferers to receive therapist-independent biofeedback was created. The app has under-
gone usability and feasibility testing, and is now ready for clinical trials

It is feasible to provide treatment to women veterans living in rural areas by utilizing video-teleconferencing technol-
ogy between larger VA medical centers and facilities at CBOCs in more rural settings

Distance delivery of group MBCT can prevent episodes of MDD, reduce symptoms of depression, and increase life
satisfaction in people with epilepsy

Community-dwelling older adults would successfully engage in an online mindfulness intervention. Retention

and participation rates were high with over 50% completing the program. Findings related to the second goal of this
study demonstrated that an online mindfulness meditation intervention could positively influence caregiver burden,
quality of life, and psychological well-being
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First Author and Year Major Telemedicine Finding

Tucker et al., 2008 [77]

Adults can be educated and motivated via telephone to change behaviors leading to weight loss, and a weight-loss

supplement can be included to increase success

Uebelacker, et al., 2018 [78]

These preliminary data support the utility of online yoga tailored specifically for people with mood disorders

as a possible adjunctive intervention that warrants further investigation

Vederhus et al., 2020 [79]

Vranceanu et al.,, 2016 [80]
QoL

Wang et al, 2011 [24]

The app can be an alternative for those who are not yet prepared to seek treatment in formal healthcare services
For patients with neurofibromatosis, a mind-body program is superior to an attention placebo control in improving

It could be demonstrated that teleacupuncture between China/Harbin and Austria/Graz over a distance

of about 8,500 km is no longer a future vision; it has become reality

Wang et al, 2016 [81]

Music is a safe and effective nonpharmacological intervention for improving the sleep quality of community-dwell-

ing elderly people, especially in improving sleep latency, sleep efficiency, and daytime dysfunction

Yeh et al, 2013 [82]
in improving self-care behaviors

Zinietal, 2018 [83]

Auricular acupressure combined with interactive Internet instruction is better than auricular acupuncture alone

An mHealth application for training and empowering patients in managing KD can act as a bridge connecting

patients with the health care staff for coaching and monitoring purposes

Zwart et al., 2000 [84]

The use of telephone by lay pastoral caregivers can be a means of promoting interpersonal support and enhance-

ment of spiritual well-being within a church congregation

Abbreviations: CAIM Complementary, Alternative, and Integrative Medicine, CAM Complementary and Alternative Medicine, CBOC Community-based outpatient
centre, cKD Classic ketogenic diet, COPD Chronic obstructive pulmonary disease, HF Heart failure, MDD Major depressive disorder, MR Mindfulness reduction, MS
Multiple sclerosis, QoL Quality of life, RCT Randomized controlled trial, VA Veteran'’s affairs, WRMSD Work-related musculoskeletal disorders

employing audio-visual or phone-based telemedicine
technology [25, 26, 29, 41, 47, 67, 71, 78, 85], for rea-
sons such as being unable to perceive “subtle expres-
sions” of interest, emotion, or physical comfort [25],
or as a consequence of ineffective communication
between practitioners and participants through digital
platforms [47, 78].

The impact of existing chronic health conditions

and morbidities on intervention outcomes

Complex or chronic conditions, as well as multimorbid-
ity, was found to negatively impact participation, patient
safety, or retention of patients in CAIM interventions
delivered through telemedicine (n=12) [23, 25, 32-34,
37, 43, 47, 52, 55, 63, 69]. In particular, the presence of
these types of health conditions were associated with vari-
ous functional and mobility limitations such as breath-
ing problems and fatigue, which served as a barrier to
participation [23, 47, 63]. For example, some individuals
with cancer found it difficult to participate in virtual yoga
training due to “[cancer] treatment-related fatigue,” and
cancer-related overwhelmingness and forgetfulness [25].
Individuals with chronic pain found that their condition
interfered with their ability to attend virtual mindfulness-
based classes as part of an intervention [37]. However, this
issue was acknowledged and the program was lengthened
to suit their needs [37]. Other studies noted that attrition
was often due to deteriorating health, or health-related
responsibilities (e.g., surgery) [33, 43, 55, 63].

The benefit of telemedicine delivery of CAIM for traditionally
underserved populations

Participants most frequently cited CAIM interven-
tions administered through a telemedicine approach as
an accessible alternative to in-person care, that leads to
improved health outcomes without any salient conse-
quences (n=21) [25, 27, 28, 30, 32, 37-39, 42, 45-47, 51,
55, 57, 63, 69-71, 74, 76]. Virtual care delivery appeared
to expand access to care particularly for rural populations
[74], or those with chronic health conditions that pre-
vented them from travelling long distances. Many of the
included studies also engaged populations that are often
neglected such as racial or ethnic minorities [26, 60], or
women veterans [74]. Evaluations and feedback were
overwhelmingly positive and in support of these health
interventions, noting improved accessibility in receiving
CAIM in the comfort of their own homes [32, 43]. Pre-
viously identified barriers to participation such as high
travel costs [28, 32, 42, 45, 63], inability to travel [28, 42,
63, 69], time conflicts [28, 30, 63], and reluctance to par-
ticipate in a group or associate with other frail individuals
[27], among others, were overcome.

Theme 3: The technological impacts of CAIM

via telemedicine

Overall, technological issues did not appear to impede
the success of CAIM delivered via telemedicine. How-
ever, some participants did believe that technological
difficulties were a hindrance. Broadly, issues included
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degradation of audio and visual quality, limited access to
the necessary devices, complex user interface in applica-
tions, and troubles with downloading CAIM intervention
content, which are all necessary components in success-
ful telecommunication delivery of CAIM (n=14) [23,
25-27, 29, 30, 32, 33, 42, 43, 46, 47, 54, 72]. For exam-
ple, an unstable internet connection, especially in rural
areas, made it difficult to attend or follow along during
CAIM sessions [23, 72]. Even when participants did con-
nect to the telemedicine platform being used, freezing of
the video stream or inconsistent audio made it difficult
to engage and maximally benefit from the intervention
[23, 32, 54]. Consequently, some participants believed
the technological difficulties prevented them from gain-
ing the “full benefit of the teacher’s feedback and inter-
action” [33]. In some cases, the technological difficulty
meant that the therapeutic session had to be rescheduled
[32]. Other types of technological barriers included font
and video screen sizes in a mobile app study [30]. In con-
trast, practitioners did not generally find that technologi-
cal difficulties were a significant barrier to the feasibility
of intervention delivery, reporting that issues were infre-
quent [29, 32, 63, 74], and quickly and easily resolved
when they did occur [25].

Discussion

The purpose of this review was to synthesize the litera-
ture on telemedicine utilised in the context of CAIM. To
our knowledge, this is the first study to explore this field
using a systematic search of peer-reviewed and grey lit-
erature to inform practice and future areas of research.
Overall, CAIM interventions offered through telemedi-
cine approaches are comparable to face-to-face interven-
tions across dimensions of feasibility, clinical efficacy, and
patient and provider satisfaction. The presence of com-
plex or chronic health conditions such as cancer, as well
as technological difficulties were reported as barriers to
patient participation and satisfaction.

The results of our study reveal that telemedicine strate-
gies to deliver CAIM are diverse, including videoconfer-
encing, telephone, mobile applications, email, and cloud
platforms. There is also great heterogeneity in the target
populations of these interventions. This aligns with pre-
vious findings that telemedicine approaches can be effec-
tive for populations with diverse physical, mental, and
emotional health-care needs [86—88].

Both practitioners and patients overwhelmingly found
that telemedicine delivery of CAIM was feasible and
acceptable. Practitioners perceived telemedicine as a
valuable, cost-effective tool with potential for wider scal-
ability [31, 43, 47, 55]. Furthermore, statistically signifi-
cant, and clinically meaningful improvements in health
outcomes were noted by both patients and practitioners.
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This reflects evidence telemedicine is found to compara-
ble to face-to-face care in terms of feasibility and clini-
cal-effectiveness [85, 89-92]. Practitioners also cite time
savings after implementing telemedicine, due to a reduc-
tion in “downtime and inefficiencies” [93]. For many
families, telemedicine delivery reduced cost and trans-
portation barriers, increasing access to care. A recent
review indicates that telemedicine advancements have
improved access to care for a wide range of clinical con-
ditions, and has addressed geographical barriers to care,
although social barriers still lack attention [94].

Both patients and providers appear to be highly sat-
isfied with telemedicine delivery of CAIM, citing that
technical difficulties that arose in the intervention deliv-
ery were quickly and easily resolved. However, more
patients noted technological difficulties that interfered
with their participation and satisfaction with the inter-
vention relative to providers delivering the interven-
tion. This is in contrast to the literature where patients
typically report high satisfaction with telemedicine
approaches [95, 96]. One aspect of technological diffi-
culties included a lack of access to the internet or tel-
ecommunication devices. This necessitates education
to guide patients that may be unfamiliar about the use
of various internet and mobile technologies (e.g., vide-
oconferencing platforms, mobile applications), and
its benefits in promoting health and well-being [97].
Patients in areas with unstable internet connections
such as rural and remote regions also faced additional
barriers to participation in telemedicine delivery of
CAIM interventions [97, 98]. This may require govern-
ment action to enhance internet network bandwidth
and deploy advanced generations of network technolo-
gies to provide the necessary support as telemedicine
continues to expand [97]. On the other hand, provider
satisfaction with telemedicine has been studied less
frequently as there was a lack of evidence found in this
review. This is despite provider perspectives being cru-
cial to the expansion of telemedicine [96].

An important barrier identified by patients is that
it was more difficult to establish valuable, meaningful
connections with care providers virtually compared to
face-to-face. Sharing difficult diagnoses and end-of-life
conversations are examples of situations where it is chal-
lenging to facilitate via telemedicine, and the telemedi-
cine approach cannot replace human connections formed
with a face-to-face conversation [99]. This underscores
the importance of ensuring that medical practition-
ers delivering care using telemedicine modes consider
the limitations of these approaches. Both patients and
providers reflecting on using telemedicine for chronic
disease management recommended that the initial
patient-provider interaction should be face-to-face, and
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that patients should see the same provider at follow-up
visits [100].

It is also important to consider that participants with
chronic health conditions such as cardiovascular disease,
cancer, or diabetes may experience condition-specific
barriers such as “chemo fatigue,” [25] or functional limi-
tations [101]. Older adults with chronic illness may face
additional challenges relating to frailty, vision and hear-
ing loss, and cognitive limitations that have relevance in
non-face-to-face interventions [102]. Moreover, elderly
patients may not be able to handle large volumes of
online information and some older adults may become
anxious or annoyed when adding technology to their
regular routine [102]. This is supported by past studies,
which identified that special populations such as older
adults, patients with disabilities (e.g., vision or hearing
difficulties), limited mobility, and/or racial and ethnic
minorities may face additional barriers in telemedicine
delivery of care [97, 98]. Accordingly, training both care
providers and patients is paramount for effective delivery
of CAIM via telemedicine [97].

Implications and future directions

Telemedicine models of care have been used for many
years, particularly in the United States, but its use has
expanded globally during the COVID-19 pandemic [103].
The reviewed literature highlights the potential to deliver
CAIM via telemedicine. This study has generated sev-
eral areas for future research on CAIM delivered using
telemedicine.

Further research is required to identify groups that
would realize the greatest impact from telemedicine deliv-
ery of CAIM. For patients with chronic conditions such
as diabetes or cancer, or for older adults, it is important
to consider physical or cognitive limitations that may be
barriers to successful completion of these interventions.
There is also a need to investigate the impact of a more
personalized or tailored approach for these high-needs
groups with existing illnesses and morbidities [104].

CAIM interventions delivered via telemedicine would
benefit from a more holistic evaluation beyond biomedi-
cal outcomes. Currently there is a lack of reporting in
the literature on how CAIM therapies delivered via tel-
emedicine compare to face-to-face approaches with
respect to provider and staff burden, and the experiences
of family and friend caregivers [102]. There is also a lack
of incorporation of social determinants of health such as
socioeconomic status, and race in telemedicine interven-
tions. Evidence indicates that social determinants affect
access to telemedicine for groups already suffering from
inequities in healthcare access [105]. Accordingly, future
telemedicine policy and research should go beyond tech-
nological dimensions, and consider social determinants
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of health [106]. Further, assessment of outcomes at
longer follow-up periods is needed to determine whether
telemedicine delivery of CAIM is capable of producing
sustainable effects [43, 49, 81].

Finally, future work at the intersection of CAIM and
telemedicine should identify and evaluate the (in)appro-
priate use of telemedicine across various CAIM practices.
In line with this, more work is needed to examine the
facilitators and barriers that providers face in employing
telemedicine delivery of CAIM.

Strengths and limitations

Strengths of this study include adherence to Arksey and
O’Malley’s five-stage scoping review framework [12], and
the use of a comprehensive systematic search strategy
across several bibliographic databases to identify eligible
articles. Interpretation of the findings was strengthened
by the fact that three authors independently screened,
and a total of seven authors extracted, and summarised
the findings. There are some limitations to this scoping
review. By including studies only written in English, we
could be missing important international work. This is
especially relevant because CAIM may be practiced more
frequently in non-English speaking regions of the world,
such as traditional Chinese medicine in China.

Another limitation is that despite the use of a com-
prehensive search strategy, CAIM is an umbrella term
encompassing a broad range of practices and as such, it is
possible that not all CAIM therapies were captured in the
search. Finally, records outside of those found via biblio-
graphic database searches (e.g., unpublished theses and
dissertations) were considered outside of the scope of
this review, although we acknowledge that this may have
contributed to some relevant literature being missed.

Conclusions

The present scoping review explored the breadth of the
literature on telemedicine used in the context of CAIM.
Three main themes were identified: 1) the practitioner
view of CAIM telemedicine, 2) the patient view of CAIM
telemedicine, and 3) the technological impacts of CAIM
telemedicine. These themes highlight the feasibility, accept-
ability, and satisfaction of CAIM delivered via telemedicine
from both a practitioner and patient point of view. Tel-
emedicine approaches increase access to CAIM, and there
is high potential for scalability. Patient barriers include
chronic illness and morbidities, low technical proficiency,
and an inability to form meaningful connections with care
providers. Further research is required to mitigate barriers
to telemedicine uptake and increase the knowledge of clini-
cians on topics of CAIM and telemedicine. We recognize
that this may take the form of changes to training, manage-
ment techniques, and health-care policies.
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