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Abstract

Background and Aims: The COVID‐19 pandemic accelerated the adoption of

telemedicine in general. Its use has been widely adopted in the healthcare sector, but

relatively little research has been conducted on the use of telemedicine for podiatry.

This review aimed to explore and compare existing guidelines on telemedicine

related to foot and ankle pathologies within a primary care setting.

Methods: The preferred reporting guidelines for the extension of scoping reviews

were used in this review, and a set of inclusion and exclusion criteria were developed

and implemented. This study made use of both databases and gray literature

searches. Between 2012 and 2022, these databases were searched using various

subject headings and free‐text terms for the keywords “telemedicine” “foot health”

and “guidelines” with appropriate Boolean operators.

Results: The search yielded 356 articles, which were reduced to 283 after

removing duplicates. Six more records were discovered through a Google and

Google Scholar search and one through an article reference search. Six articles

and three institutional practice guidelines were selected for synthesis after

screening. The findings were classified according to the level of evidence and

research quality, the function of telemedicine and the communication used, the

research outcomes sought, and the type of recommendations and guidelines

made available.

Conclusion: This review highlights the lack of podiatric telemedicine guidelines

for foot and ankle pathologies. Although foot and ankle guidelines for

orthopedic and musculoskeletal virtual consultations have been mentioned,

they do not cover the full range of potential case scenarios that fall within the

remit of podiatric consultations in a primary care setting. This review suggests

the development of foot and ankle telemedicine guidelines with recommenda-

tions on how they can better provide accessible care to their patients, making

foot and ankle care management not only a hand‐on‐one but also reachable

virtually, where applicable.
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1 | INTRODUCTION

The World Health Organization defines telemedicine as “the

provision of healthcare services at a distance with communication

between healthcare providers seeking clinical guidance and

support from other healthcare providers (provider‐to‐provider

telemedicine) or between remote healthcare users seeking health

services and healthcare providers (client‐to‐provider tele-

medicine).“1 Over time, the terms “telemedicine,” “telehealth,”

“eHealth,” “teleconsultations,” and “remote consultations” were

defined separately. However, they are frequently used inter-

changeably, with their scopes overlapping.1

Telemedicine is not a brand‐new concept.2 Technological

advances have vastly improved telemedicine.3 To ensure that

healthcare service quality and accessibility are not compromised,

the unprecedented crisis caused by COVID‐19 has acted as a

catalyst for integrating telemedicine within various healthcare and

medical practices.4 Transitioning from clinical visits to virtual

consultations may have been initially challenging for some

healthcare professionals and patients. Nevertheless, many public

health institutions worldwide had no choice but to contain the

spread of COVID‐19 and better allocate clinical resources. Yet,

before any telemedicine service implementation, policymakers and

clinicians must be aware of telemedicine's advantages and

disadvantages.5 Telemedicine offers convenience and better

accessibility to healthcare.4 Clinical decisions regarding tele-

medicine use are supported by evidence comparing the clinical

effectiveness of standard care and telemedicine service models.6

Telemedicine practice guidelines cannot be universal. Tele-

medicine modalities have been widely utilized in general practice

and other fields such as dermatology and psychiatry; however,

there are no telemedicine guidelines that cover a broad spectrum

of potential foot and ankle conditions for clinicians within this field

of practice, such as podiatry. Research for telemedicine application

has been conducted on diabetic foot,7,8 wound management,9,10

and musculoskeletal injuries and complications,11,12 but not

explicitly related to podiatry consultations, especially at a primary

care level.

For telemedicine to be effective during and after COVID‐19 and

future events of a similar nature, it must be integrated into health

services alongside formalized guidelines, policies, or regulations

allowing the implementation of telemedicine practice.13 Guidelines

educate clinicians on the benefits and drawbacks of telehealth and

equip them with evidence‐based recommendations regarding the

best, most efficient, and safe methods for providing patient care via

telemedicine.14

This scoping review is important because it is part of a wider

study which is being conducted to develop telemedicine practice

guidelines for podiatrists delivering core podiatry within a primary

setting. Therefore, this review aimed to identify the most recent

telemedicine practice guidelines for the foot and ankle, focusing on

guidelines applicable to primary care and to compare these existing

guidelines for their content and rigour.

2 | METHODS

This review followed the preferred reporting guidelines extension for

scoping reviews PRISMA‐ScR15 (Supporting Information: PRISMA‐

ScR Checklist). The inclusion and exclusion criteria for the systematic

search are detailed below.

2.1 | Patient and public involvement

There was no patient or public involvement as this is a review of

already published studies.

2.2 | Search strategy

This study used a combination of databases and gray literature

searches. The paper includes (1) articles found through databases,

referred to as articles and (2) guidelines related to the foot and ankle

through international professional bodies or their websites, referred

to as guidelines. The gray literature search was restricted to

guidelines provided by foot health‐related international professional

bodies or available on their websites.

PubMed, MEDLINE, Cochrane Central Register of Controlled

Trials, and CINAHL databases identified articles through a systematic

literature search. Various subject headings and free‐text terms for the

keywords “telemedicine,” “foot health,” and “guidelines” with

appropriate Boolean operators were used to search these databases

between 2012 and 2022. A detailed approach to the search strategy

is shown in Supporting Information: Appendix 1.

A Google and Google scholar search were also conducted, and

screening for eligible articles and guidelines stopped at page 5,

following a similar method used by Godin et al.16 Supporting

Information: Appendix 2 illustrates the search strategy.

The database search results were imported into the citation

management system RefWorks (ProQuest LLC). This software made

it possible to eliminate all duplicates. The principal researcher

independently assessed the eligibility of the records (titles and

abstracts) for inclusion in the study based on the inclusion and

exclusion criteria. Subsequently, the principal researcher screened

the full texts of the articles and chose those pertinent to the data

retrieval procedure. Discussions with the second and third reviewers

resolved any uncertainty regarding eligibility.

2.3 | Inclusion and exclusion criteria: articles and
guidelines

The database‐identified articles were selected following specific inclusion

and exclusion criteria. These included articles exploring the use of

telemedicine for foot and ankle related patient consultations within a

primary care setting. Furthermore, guidelines, practical guidance, consen-

sus statements, expert opinions, case studies, editorials and narratives,
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and systematic reviews published in peer‐reviewed journals related to

telemedicine for foot and ankle‐related patient consultations within a

primary care setting were eligible for review. Any articles exploring the

use of telemedicine for purposes other than patient consultations or

which do not require direct interaction between patients and clinicians

(such as in remote monitoring, training, health applications, and other

forms of asynchronous communication) were excluded from this study.

Moreover, articles exploring the use of telemedicine for lower limb

wound management were also excluded. Articles where healthcare and

medical students utilized telemedicine were excluded, as well as articles

that did not fall under a primary care setting. Letters to the editor, patient

education leaflets, and reviews that lack clear instructions on telemedicine

for patient consultations were also excluded.

As for guidelines criteria that were followed, these included

telemedicine practice guidelines produced by international profes-

sional bodies and relevant to the podiatry profession. However,

telemedicine practice guidelines that fall beyond the scope of foot

and ankle care management and guidelines produced by third parties

that are not considered professional bodies were excluded from this

study. All articles and guidelines that were used in this study had to

be available in full text and in English.

2.4 | Data extraction and synthesis

The principal researcher extracted data from the chosen abstracts and

full texts, including information on the research country where the study

was conducted, study design employed, outcomes of the study,

function, target population, media, communication type, methodology,

and limitations of these studies (Supporting Information: Appendix 3).

Textual narrative synthesis17,18 was used to chart the evidence into

sectioned homogeneous research groupings based on the topics

discussed or study methodologies. The principal n themes derived from

this charting process were discussed among all reviewers for consensus.

The levels of evidence and study types of the eligible studies

synthesized to answer the research question were tabulated and can

be found in Supporting Information: Appendix 4, which follows the one

provided by Wright et al.,19 while indicators for study quality follow

those mentioned in the research by Barske and Baumhauer20 which are

available in Supporting Information: Appendix 4.

3 | RESULTS

The search resulted in 356 articles; after removing duplicates, this

number was reduced to 283. Six additional records were discovered

via a Google Scholar search and one through an article reference

search. After screening, six articles21–26 and three institutional

guidelines27–29 fitted the inclusion and exclusion criteria, which

signaled paucity in the literature on this subject matter (Figure 1).

There were six eligible articles relating in whole or part to the

foot and ankle.21–26 However, the foot and ankle have been

discussed from various professional viewpoints. For example, the

only study that mentioned telemedicine in podiatry related to

rheumatoid and musculoskeletal disease24; another three articles

focused on the foot and ankle from an orthopedic standpoint.21,23,26

In contrast, two studies kept their virtual foot and ankle examinations

open, referring to medical practitioners providing a virtual musculo-

skeletal examination.22,25 Also, in the UK,27 Australia,28 and New

Zealand,29 three different but overlapping sets of guidelines for

telemedicine in podiatry were set up in 2020.

When articles were grouped by publication year (Figure 2), it was

clear that interest in telemedicine research surged in 2020, when the

worldwide coronavirus pandemic struck. The eligible studies were

categorized based on the level of evidence and quality of research,

the function of telemedicine, the type of media employed, the

outcomes sought in that particular research and the presence of

guidelines and recommendations provided.

3.1 | Levels of evidence and quality of research

All eligible research articles were ranked according to their level of

evidence, and the results were tabulated in Supporting Information:

Appendix 4. Also, the quality of the research articles was investigated

by looking at the research methods, analysis, and statistical indicators

used in the studies that were part of this study, as shown in the table

in Supporting Information: Appendix 4.

3.1.1 | The function of telemedicine and type of
communication tools

Six research articles provided the primary functions of telemedicine.

These were clinical decision‐making,26 treatment, and follow‐up21–23,25 or

only follow‐up,24 which are categorized below (Figure 3).

All of the six identified research articles utilized synchronous

communication.21–26 Various configurations, including video confer-

encing,21–23 telephone calls,24,26 or both,25 as depicted in the chart

above, were used to achieve a telemedicine consultation (Figure 4).

As for the recommended guidelines by public entities, they also

referred to synchronous communication; but, they referred to

telehealth only through video conferencing.27–29 Only guidelines by

the College of Podiatry conceded to communication and social media

apps such as WhatsApp and Telegram if no practical alternative was

present and the benefits outweighed the risks.27

3.1.2 | Outcomes

Four articles examined specific outcomes, which included patient

satisfaction23,25,26; comfort, and time burden23; cost‐effectiveness24;

and treatment outcomes.24,26 Specifically, treatment outcomes were

centered on the number of contact attempts required to reach a

patient, call duration, and the number of completed calls per working

day. Below is a chart comparing these results (Figure 5).
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F IGURE 1 Flow diagram for selection of studies included in the scoping review

F IGURE 2 Search results generated by year of publication (excluding guidelines)
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3.1.3 | Guidelines and recommendations

Four eligible research articles provided guidelines, protocols, or

recommendations for foot and ankle‐related telemedicine practice.

Eble et al.21 provided guidelines for patient attire and instructions

for setting up the camera, which included recommended devices,

patient clothing, examination space, patient position, and camera

repositioning for standing and seated positions. In addition, they

provided a comprehensive foot and ankle virtual examination

template for clinicians that included a list of each examination to

be performed, a checklist for medical record documentation, and

corresponding verbal instructions to provide to patients during the

virtual examination. While the study by Laskowski et al.22 provided

similar patient and clinician recommendations but no set template,

it focused primarily on the musculoskeletal examination of the

entire body, with only a small segment addressing ankle

examination.

In a separate study by Labib et al.,25 only the physician or a

physician extender performing the telemedicine consultation was

intended to receive the guidelines. The protocol outlined in this study

was developed to provide consistent, high‐quality care to tele-

medicine patients. In addition, diagnosis‐directed examinations used

in telemedicine visits to provide an objective examination of patients

who cannot be physically examined are included. While some

studies21,22,25 described the guidelines, the study by Sharma et al.26

suggested that an orthopedic clinical care pathway can introduce

telemedicine consultations at different stages.

Furthermore, the College of Podiatry (UK),27 the Australian

Podiatry Association,28 and the Podiatrists Board of New Zealand29

provided guidelines from an institutional standpoint. The purpose of

these guidelines was primarily to clarify how to set up a telemedicine

consultation, including the necessary patient setup. However, only

the Australian Podiatry Association provided brief scenarios for when

and how a telemedicine consultation for podiatry should be

approached among the three guidelines.28 Also, all three institutional

guidelines understood how necessary informed consent is and let

patients decide for themselves if they wanted to be seen

virtually.27–29

16%

67%

17%

Number of Studies Rela�ng to 
Telemedicine Func�on

Clinical Decision Making

Treatment and Follow-Up

Follow-Up only

F IGURE 3 Percentage of studies identifying telemedicine
function

50%

33%

17%

Telemedicine Communica�on 
Setup

Video Conferencing Pla�orms

Telephone Calls

Both

F IGURE 4 Chart showing percentages indicating telemedicine
communication setup

43%

14%

14%

29%

Telemedicine Outcomes

Pa�ent Sa�sfac�on Comfort and Time Burden

Cost-Effec�vness Treatment Outcomes

F IGURE 5 Charted percentages of telemedicine outcomes that
resulted from the eligible studies
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4 | DISCUSSION

In general, practice guidelines on telemedicine with varying degrees of

scope and depth have been made accessible, notably during the

pandemic; however, there are no equivalent standards for podiatry. The

given practice guidelines discussed in this study focus on the foot and

ankle, but mainly from an orthopedic standpoint; nonetheless, most of

these studies did not mention podiatrists' participation in telemedicine

foot and ankle management. Podiatrists are the main protagonists in

diagnosing, treating, and managing foot and ankle pathologies; hence,

their input in the research and development of telemedicine practice

guidelines relating to foot and ankle is imperative. The podiatrist's role

overlaps with other allied and non‐allied health practitioners (physiothera-

pists, orthopedists, dermatologists, pedorthotists, etc.) due to the wide

range of specializations in podiatric medicine. Standardized telemedicine

guidelines must be established for podiatrists before they may be utilized

in a primary care context by podiatrists and other foot and ankle‐related

health practitioners.

The purpose of telemedicine guidelines is to provide practitioners

with practical guidance for integrating telemedicine into current health

systems.30 Leone et al. sought to identify telehealth practice guidelines

for allied health professionals, including podiatrists. Gaps were identified

in the practice guidelines, revealing commonalities and disparities with

guidance from non‐allied health professionals.31 Moreover, the authors

report that current guidelines do not adequately support allied health

professionals to provide telehealth consultations.

The COVID‐19 pandemic necessitated the swift and immediate

transition of patient care from traditional methods to the virtual

concept; telemedicine was at the center of attention at the beginning

and throughout the year 2020. Before the past 2 years, telemedicine

for foot and ankle care, particularly podiatry in primary health care,

was not investigated. Although Palmer et al.24 report that telephone

appointments are beneficial in rheumatology podiatry practice, the

authors of this review have since reconsidered their findings, due to

developments in technology and communication. Clinicians today

have access to many video‐based tools that would aid them in

conducting telemedicine consultations, rendering telephone consul-

tations a less preferred method of communication, particularly when

visuals are needed.

Although telephone consultations are considered a telemedicine

component, the information available to the practitioner assisting the

patient is limited.32 Modern technology and video conferencing

platforms can provide more in‐depth information, which, combined

with other types of communication, can assist patients in receiving

better care. However, this is dependent upon having the skills to

utilize such gadgets and overcoming connectivity issues.21–23,25

The articles and guidelines explored and compared in this review

provide a sound basis for developing a new podiatry telemedicine

model for the public primary care sector. Consideration should be

given to tailoring the advice from the eligible publications in this

evaluation towards foot and ankle care management. Expert

opinion,21,22,25 a case series,24 a prospective cohort series,26 and a

retrospective cohort series23 were the primary sources for the

protocols and recommendations provided. Most studies used

quantitative approaches like questionnaires with a cross‐section of

retrospective and prospective participants. A control group was not

included in any of the studies cited. Due to the lack of studies

examining the use of telemedicine in foot and ankle care, their

methods may be subject to debate. Therefore, there is a clear gap in

the literature showing that these studies lack the methodological

rigour needed to make a globally applicable telemedicine framework

related to foot and ankle management.

Consequently, there is a need for more robust foot and ankle care

research methodologies in this field. As for analysis, primary outcomes

differed, but patient satisfaction was typically the primary outcome

sought. Guidelines and recommendations are required to implement new

care services. However, patient satisfaction is not the only outcome

metric that must be considered to establish whether implementation has

been successful or not. To evaluate the viability of a newly established

service, it would be necessary to conduct additional research concentrat-

ing on feasibility with the aid of validated instruments that cover all the

relevant variables. Typically, feasibility studies focus on several outcomes,

including acceptability, demand, implementation, practicability, adaptabil-

ity, integration, and expansion.33

Regarding the statistical aspect of assessing the level of evidence,

only one research paper conducted a power analysis, displayed p values

and standard deviations, and employed appropriate statistical analysis.23

Others restricted their statistical results to p values and appropriate

statistical analysis,25,26 Following the American Society of Plastic

Surgeons' graded practice recommendations34, clinicians should consider

all their options. Particularly by being flexible when making decisions,

keeping an eye out for newly published evidence that clearly shows the

balance of benefit to harm, and giving a patient choice about the type of

care they want the most.

Active patient participation is imperative in healthcare decision‐

making as it empowers patients and enhances service and health

outcomes.35 Telemedicine has been employed for treatment and

follow‐up situations, but traditional face‐to‐face consultations are

still essential for patient care delivery and cannot be removed. Due to

the nature of the podiatry profession, Stojmanovski36 stated a

blended form of care (containing both in‐clinic and remote consulta-

tions), as this was mentioned and suggested by both podiatrists and

patients. The ideal communication channel for podiatry telemedicine

consultations has not yet been decided upon due to the novelty and

originality of this study subject involving podiatry and telemedicine.

Therefore, it is necessary to specify the fundamental justification for

contemplating podiatric telemedicine for individual patients.

Depending on the patient's primary chief complaint, various

treatment options may be available. In their study, Neville et al.37 did

not provide practice guidelines for podiatric telemedicine practice. How-

ever, they provided an analysis that revealed podiatrists rated tele-

medicine as the most effective for prescribing medications and consulting

about medical and dermatological issues. A previous study from the

authors of the current work mentioned, podiatrists indicated telemedicine

consultation would be most effective for preoperative purposes, followed

by dermatological and postoperative concerns.36
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Seamless introduction of telemedicine and service delivery is

imperative to reassure patients that the same level of care as in‐clinic

practice will be provided no matter what, to gain patient's trust and

encourage patients to utilize telemedicine services. Any form of care

delivery should always have the patient's welfare as its ultimate

objective.

The demand for a service and the reason why such an

innovative service is being proposed are crucial, and would later

influence the implementation outcomes. According to Manz et al.,23

their study was the first to investigate the successful implementa-

tion of a new telemedicine model within an orthopedic foot and

ankle division. Upon review of their research article, however, the

successful implementation of this service was predicated solely on

patient satisfaction, the convenience of service delivery, and the

time burden. Furthermore, even though both orthopedic consul-

tants and podiatrists focus on the foot and ankle, patients visit these

healthcare providers for different reasons; therefore, successful

implementation, in this case, has limitations, as the ailments treated

by orthopedic consultants and podiatrists are not identical.

Nevertheless, because orthopedic consultants and podiatrists are

considered professions that require physical manipulation and

intervention to assess patients, we are one step closer to

comprehending telemedicine's role in foot and ankle‐related

pathologies and care delivery.

As numerous studies have stated, telemedicine offers more

accessible healthcare delivery and is, therefore, more practical, but

how can the podiatry field adapt to this new care delivery method?

Sharma et al.26 provided potential recommendations suggesting the

use of telephone consultations in traditional in‐clinic practice as a

follow‐up consultation or as a primary triage consultation in a more

flexible pathway that is followed by an in‐person consultation before

surgery. Hence, such recommendations in more general foot and

ankle scenarios, particularly in podiatry, have not yet been provided.

Therefore, such recommendations must be carefully considered and

further evaluated among podiatric patients, as it is currently unclear

whether patients with foot and ankle‐related conditions value this

type of health service. Numerous healthcare professionals have

implemented telemedicine to expand care. However, the full

potential of telemedicine can only be realized through continuous

public outreach and education, ensuring that all stakeholders are on

board and the service is always evidence‐based.

4.1 | Limitations

Despite efforts to thoroughly search the literature, some studies may

have been overlooked. The limitations of this review were mainly

related to the significant heterogeneity of the data among studies

due to the different outcome measures used to assess telemedicine

and the study cohorts included in these studies, which were mainly

from an orthopedic clinical setting rather than podiatry. However, the

methodological quality of the included studies was rigorously

assessed, as seen in Supporting Information: Appendix 3.

5 | CONCLUSION

This review identified a gap in the literature concerning foot and ankle

telemedicine practice guidelines. Likewise, the authors suggest that

standardized telemedicine practice guidelines for foot and ankle

management be developed, with a particular focus on podiatrists and

similar related professions, as they are currently non‐existent. There is

also a great need for future research and collaboration between health

professionals involved in foot and ankle pathologies. In addition, health

institutions are encouraged to share guidelines to improve foot and ankle

telemedicine consultations. Finally, developing universal rules for foot and

ankle telemedicine practice can contribute to achieving one of the United

Nations' 17 sustainable development goals by 2030, which are directly

involved in promoting healthy lives and well‐being for people of all ages.
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