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Telemedicine and Remote Patient Monitoring: The Benefits,
Limitations, And Clinical Implications for Chronic Pain
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Abstract

Background: Telemedicine, a vital component of telehealth, has gained prominence as a means to deliver
healthcare services remotely, particularly during the COVID-19 pandemic. This shift has significantly
impacted chronic pain management, addressing challenges such as increased isolation and limited access
to traditional healthcare services.

Methods: A comprehensive literature review was conducted using databases such as PubMed, MEDLINE,
Scopus, and Google Scholar, focusing on publications from 2013 to 2023. The review synthesized findings
on telemedicine modalities, implementation models, benefits, limitations, and ethical considerations in the
context of chronic pain treatment.

Results: The analysis revealed that various telemedicine modalities, including video consultations, remote
monitoring, and mobile health applications, effectively enhance patient access to pain management
services. These technologies enable ongoing patient engagement, facilitate timely interventions, and foster
self-management. Despite these benefits, challenges such as technological barriers, reduced interpersonal
interaction, and limitations in physical examination persist, necessitating careful consideration of patient
suitability for telemedicine.

Conclusion: Telemedicine represents a promising avenue for improving chronic pain management,
particularly in the wake of the COVID-19 pandemic. While it offers significant advantages in terms of
accessibility and patient empowerment, further research is needed to address existing limitations and
optimize integration into standard clinical practice. Future developments should focus on enhancing
communication, refining digital health tools, and ensuring equitable access to telehealth services.
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1. Introduction

The word "telemedicine” was coined in 1977. Telemedicine is a component of Telehealth and represents a
singular aspect of Digital Health (Figure 1) [1,2]. Telemedicine denotes the delivery of distant clinical
services to patients and/or informal caregivers using information and communication technology [3,4]. The
use of digital health technology for measurement, diagnosis, management guidance, and pain avoidance has
garnered significant interest in recent years, especially due to the COVID-19 epidemic [5-8]. The pandemic
exacerbated chronic pain disorders owing to mental misery, heightened social isolation, restricted physical
activity, and other limitations. Moreover, the ambiguity around healthcare access and availability
throughout the epidemic exacerbated stress for patients [9]. Throughout the COVID-19 epidemic and its
accompanying constraints, telemedicine has emerged as an efficient means of communication for delivering
necessary therapies to people with chronic pain. The use of telemedicine has provided several benefits to
pain treatment during and post-pandemic, enhancing access to healthcare services [10].
Telecommunications enable patients to get ongoing treatment in their homes, allowing for the routine
monitoring of those with chronic pain [11, 12]. Telemedicine enables patients to access professional pain
treatment knowledge remotely, minimizing travel requirements and conserving time and expenses.
Moreover, telemedicine fosters patient empowerment and involvement by allowing individuals to actively
manage their discomfort, track their progress, and get instruction or counseling remotely. The first
consultation at the pain clinic is advised to be in person, with following follow-up appointments perhaps
done remotely [13].

Numerous international pain organizations, including the International Association for the Study of Pain
and the American and European Associations of Regional Anesthesia and Pain Medicine, advocated for the
swift implementation of eHealth services and the incorporation of telemedicine consultations into standard
clinical practice to address the challenges faced by patients with chronic pain during the COVID-19
pandemic [14, 15]. This article aims to examine the many modalities, clinical uses, advantages, and
constraints associated with the provision of telemedicine and digital health for patients suffering from
chronic pain. The article focuses on principal topics discovered in the literature study. We commence by
elucidating diverse definitions of telemedicine provided by international and national entities,
subsequently presenting a comprehensive examination of the essential domains explored in the existing
literature: telemedicine delivery modalities, implementation models, service scope, service locations,
advantages, limitations, and challenges. We also emphasize security, ethical, and legal aspects.
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Figure 1. Categories of Digital Health, Telehealth, Telemedicine, Software as a Medical Device
(SaMD), Artificial Intelligence and Machine Learning (AI/ML), Information Technology (IT)

https://reviewofconphil.com 5605



2. Methods

A comprehensive computer search was performed, including literature from PubMed, MEDLINE, Scopus,
Web of Science, and Google Scholar. Furthermore, additional references were included after a
comprehensive review of relevant websites. The search approach included papers published throughout
the previous decade (from 2013 to 2023).

3. Telemedicine, Telehealth, and Digital Health

The primary subcategories of digital health include remote sensing and wearables, telemedicine, data
analytics and intelligence, predictive modeling, health and behavior modification tools, bioinformatics
tools, medical social media, digitized health record platforms, do-it-yourself (DIY) diagnostics, compliance,
and treatments [16-18]. Numerous US national agencies have provided their definitions for telehealth and
telemedicine, including the American Medical Association (AMA), the American Telehealth Association
(ATA), and the Centers for Medicare and Medicaid Services (CMS) [19,20]. The American Medical
Association (AMA) defines "telehealth,” "telemedicine,” and similar terminology as the transmission of
medical information between locations via electronic communication [22-24]. Telemedicine and digital
health technologies have arisen to enhance communication and provide vital healthcare services during
and during the COVID-19 epidemic. The use of telemedicine has diminished slightly post-pandemic; yet it
remains employed by some healthcare institutions for certain patients [25].

Telemedicine is a component of telehealth and serves as a remote communication technique using
an audio-visual equipment [26]. Telemedicine, the older term, denotes the remote diagnosis and treatment
of patients via telecommunications technology, whereas telehealth is a contemporary term encompassing
all health and social care applications of technology, including digital communication, live video
conferencing, mobile applications, and Internet of Things (IoT) devices, which have recently emerged as a
novel treatment model across various medical disciplines [27]. Despite the distinct definitions of
"telemedicine" and "digital health," these concepts are sometimes used interchangeably. Telemedicine is
only one component of digital health, including all elements associated with the digitalization of healthcare
and medicine [28].

4. Forms of Telemedicine and Digital Health

Multiple modalities of telemedicine are applicable in pain treatment (tele-pain). Each tele-pain modality
has distinct advantages and drawbacks, with the selection of mode contingent upon the particular
requirements and preferences of the patient and healthcare practitioner. Ensuring the maintenance of
patient privacy and security is crucial when using any telemedicine modality, in accordance with relevant
rules and standards [29-32]. Clinical investigations have shown that telemedicine therapies were more
effective in reducing pain intensity than interventions using web pages, telephone, and video conferencing.
Furthermore, the use of telemedicine guarantees support of a quality equivalent to that of conventional
medicine [27, 28]. Delivery methods for this technology encompass synchronous modalities, asynchronous
approaches, mobile health (mHealth), and electronic health (eHealth) (e.g., live or recorded educational
presentations to geographically dispersed groups of patients or healthcare professionals) [28, 29]. A recent
meta-analysis indicated no significant difference in pain treatment efficacy between synchronous and
asynchronous telemedicine interventions [2].

Telephone consultations may be a more suitable option for some patients. Telephone consultations lack the
visual component of video consultations; nonetheless, they may provide more convenience and
accessibility for patients with restricted access to video technology or those living in distant or rural regions
with inadequate internet connection. It may be used to evaluate pain ratings, collect pertinent information,
deliberate on therapy alternatives, and provide direction for self-care and education. An adept healthcare
professional may provide suitable advice by telephone [33,34].

Video consultations include performing virtual appointments using video conferencing technologies.
Patients and healthcare professionals may engage with one another in real time [35]. This virtual tool
facilitates a thorough evaluation of the patient's condition, including the observation of facial expressions,
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movements, range of motion, physical indicators, and body language, while also offering real-time advice
for pain treatment [33, 36]. Video consultations allow doctors to visually evaluate pain complaints,
facilitating enhanced communication between patients and healthcare professionals. Direct
communication is crucial in pain evaluation and treatment [37].

Remote Monitoring entails using technology to gather and communicate patient data to healthcare
practitioners outside conventional clinical environments. This mode allows users to monitor their pain
levels and share the information with healthcare professionals remotely. Remote monitoring facilitates
continuous evaluation and modification of pain treatment measures, eliminating the need for in-person
consultations. Furthermore, it enables healthcare personnel to monitor the efficacy of pain management
strategies, implement necessary adjustments, and provide feedback to the patient. In pain treatment,
wearable devices, pain diaries, and specialist pain monitoring systems may provide continuous data on pain
levels, activities, sleep patterns, and medication adherence [38, 39]. Mobile Device-Based Interventions
(mHealth) applications may be categorized into three primary types based on their objectives in chronic
pain management: patient education, symptom and medication monitoring, and provision of treatment or
self-management skills [40-44].

Digital biomarkers refer to "objective, quantifiable physiological and behavioral metrics obtained through
portable, wearable, implantable, or digestible digital devices" [5, 22]. Digital technology such as cellphones
enhance communication and provide several apps for monitoring physical activity, measuring blood
pressure, recording blood sugar levels, and ensuring adherence to prescription regimens [17]. The use of
digital biomarkers in pain treatment, including data from wearable devices or mobile applications, offers
objective assessments of pain severity, frequency, and effects on everyday activities. They may enhance
conventional subjective pain evaluations and provide a more thorough perspective of the patient's situation
[6, 45].

Digital therapies, such mobile applications or internet platforms, provide interactive resources for pain
evaluation and self-management. These platforms may include symptom monitoring, pain diary
functionalities, educational materials, and cognitive-behavioral therapies to assist patients in properly
managing their pain [46]. Digital health technology may interact with Electronic Health Records (EHR)
systems to optimize pain assessment procedures, guarantee data accuracy, and enhance communication
among healthcare practitioners. Integrating these digital health tools and technology into pain assessment
and diagnostic techniques enables healthcare practitioners to enhance the accuracy, efficiency, and efficacy
of pain treatment for their patients [45, 46]. Digital health technologies provide healthcare professionals
with extensive data about patient pain symptoms, treatment history, and results. This data may facilitate
evidence-based decision-making, enhance clinical evaluations, and bolster research initiatives in pain
treatment [46, 47].

Online health communities, in contrast to telehealth solutions that facilitate private communication
between providers and patients, offer scalable platforms for open dialogue accessible to all users of a
website or application, with participants and providers visible to one another [23]. These have been used
for diverse ailments and indications, including patient peer-to-peer assistance, to exchange coping
techniques and health recommendations pertinent to their situation [48]. Virtual Reality (VR) provides
chances to customize pain treatment strategies for persons suffering from chronic pain [13, 49]. Virtual
reality therapies have shown potential in improving asynchronous remote management of chronic pain.
Moreover, wearable monitoring technologies and VR-assisted biofeedback provide opportunities for
concurrent, remote patient-physician interactions [13, 42]. Virtual reality employs two-dimensional or
three-dimensional technology, enabling patients and clinicians to engage inside a "virtual world." It
necessitates multimodal input to construct this environment. Current research indicates that the use of VR
effectively reduces pain intensity and suffering; nevertheless, more data is required to comprehend the
long-term effects of VR treatments on chronic pain management [13, 49]. The US Food and Drug
Administration (FDA) has just sanctioned an applied virtual reality application named RelieVR for the
treatment of back pain. Additional study is required to determine the long-term efficacy of virtual reality in
the management of chronic pain [45, 50, 51].
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Conversational Artificial Intelligence is another type of potentially relevant digital health solutions for
patients with chronic pain in the context of COVID-19, namely using Al-based conversational apps [52].
Recent advancements in artificial intelligence and deep learning have precipitated a paradigm change in
sophisticated medical treatment. Telemedicine systems integrated with automated algorithms using Al and
big data analytics will significantly transform the expanding domain of pain diagnosis and treatment [49,
53].

Chatbots are computer programs that emulate human communication, either in written or vocal form.
Chatbots have been used for patient assistance, the collecting of patient-reported surveys, and triage via
symptom checkers. Multiple pilot studies have shown the potential advantages of these automated chatbots
in augmenting medical treatment and enhancing psychosocial assistance for individuals with mental health
issues [54, 55]. A variety of symptom checkers have been developed to assist in triaging patients during the
continuing crisis, including Babylon [56]. Findings from a preliminary study of an Al chatbot designed to
facilitate self-management of chronic pain indicated promising outcomes [57]. This may assist in
forecasting pain episodes, refining treatment techniques, and enhancing overall patient outcomes [45].

Multi-Agent Systems (MAS) are established frameworks for facilitating communication and collaboration
among agents. They are often regarded as autonomous intelligent systems designed to address diverse
challenges [58]. MAS encompasses several telecommunications applications, including the internet,
robotics, and medical uses [58, 59]. MAS may provide a virtual environment that links healthcare
practitioners, social helpers, patients, and family to guarantee appropriate treatment programs [60].
Moreover, MAS may be linked with technologies like wearable body sensors and wireless sensor networks
to provide continuous monitoring, identify problems, provide remote support, and relay feedback to
caregivers. Ultimately, MAS enhances patient care in the treatment of chronic pain [40, 60].

5. Diverse Models of Telemedicine Implementation

Various forms of telemedicine are used in the therapy of chronic pain. These encompass standard visits or
follow-ups conducted through telemedicine without on-site clinical or technological assistance to patients
[61], standard visits or follow-ups conducted through telemedicine with on-site clinical or technological
assistance to patients [61], and structured or integrated pain management programs incorporating a
telemedicine intervention with or without on-site support [61, 62]. The "hub-and-spoke" model involves
transporting the patient to a satellite location equipped with clinical or technology assistance, enabling
nursing personnel to facilitate in-person duties. Telemedicine initiatives include e-consultation networks,
physician training, interdisciplinary treatment, instructional seminars, and monitoring systems [63, 64].

6. Extent of Services Provided by Tele-Technology

The domain of telemedicine has several facets. Tele-technology services vary based on the therapeutic
context, available resources, and the patient's educational background. It may be used to prioritize patients
based on the urgency of the medical condition or the danger of infection. It may also be used to evaluate a
patient's medical condition, measure pain, plan chronic pain therapy, and prescribe or refill pain medicines,
including opioids [10, 30]. Furthermore, telemedicine may facilitate patient education, address the
emotional suffering of individuals with chronic pain, and implement a bio-psychosocial approach to pain
treatment [31, 65, 66].

7. In-Person Hospital Consultation vs Telemedicine

Patients may be categorized according to the kind of pain and the underlying medical condition. Regarding
pain severity, to differentiate between those who may benefit from telemedicine and those need in-person
consultations. Patients are triaged to prioritize those in urgent need of treatment [67-70]. To mitigate the
risk of withdrawal, stable opioid-tolerant patients are permitted to obtain opioid prescriptions through
telemedicine, while individuals at risk of withdrawal or requiring prolonged opioid use should be scheduled
for an in-person consultation to assess their suitability for opioids or alternative interventions. For patients
experiencing significant exacerbations of chronic pain, a temporary electronic prescription after a
telemedicine examination is appropriate prior to scheduling an appointment at the pain clinic [68, 70].
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Patients with implanted intrathecal or epidural pumps need the scheduling of an inpatient or clinic visit for
monitoring, follow-up, and pump refilling [65].

8. Interdisciplinary Telemedicine and Digital Health Team

The epidemic has hindered the provision of multidisciplinary pain treatment, resulting in difficulties in
delivering complete pain management services [71]. Coordinating multidisciplinary teams of various
healthcare specialists from distinct fields, while guaranteeing efficient communication and cooperation on
treatment plans among varied members, may be problematic, particularly in virtual environments [72].
Facilitating efficient multidisciplinary telehealth pain treatment requires the organization of services via
frequent electronic meetings with diverse clinicians engaged in pain management [73]. Various members
of the pain management team fulfill critical functions in delivering holistic pain treatment. They seek to
improve pain outcomes, increase quality of life, and promote overall well-being for those suffering from
chronic pain via integrated efforts [74]. The contributions of each member to the multidisciplinary
approach in pain management are as follows:

Healthcare providers: Effective communication between patients and providers is essential for delivering
patient care and facilitating recovery [74]. A multidisciplinary approach to pain treatment is crucial for
enhancing results, quality of life, and pain management competencies. Pain management experts and
primary care doctors are essential in enhancing the quality of life for persons with chronic pain problems.
They are accountable for engaging with the patient and other management team members using available
tools to conduct patient assessments and formulate a diagnosis and treatment plan for the related pain
disorders [75].

Nurse practitioners and pain management nurses are integral to patient monitoring, medication
administration, physician assistance, patient education, and care plan coordination [76]. Nurses might use
telecommunications technology to enhance their pain management competencies by identifying potential
advantages and related problems [77]. A recent meta-analysis on cancer pain treatment indicates that
multimodal nursing using mobile internet facilitates efficient online communication between patients and
nurses, hence enhancing pain management outcomes. This kind of care is more readily available than
conventional nursing. The collaboration of physicians, nurses, and pharmacists has enhanced the therapy
of cancer-related pain symptoms [78].

Pharmacists play a significant role in chronic pain treatment by assuring the effective administration of
medication, leading to reduced pain intensity [79]. Digital medicines are rapidly becoming clinically useful
interventions for many chronic illnesses. The FDA has just approved a prescription VR application for the
treatment of moderate to severe lower back pain. The FDA has authorized a supplementary digital therapy
with buprenorphine for opioid use disorder, highlighting the potential for integrating digital medicines with
pharmacological treatments. Virtual reality and smartphone applications may serve as supplementary
digital treatments for pain management [80].

Prior to implementing new technology, it is essential to delineate your resources, including a reliable
internet connection, technological devices (e.g., PCs, smartphones, cellular phones), videoconferencing
platforms (such as Zoom, WebEx, Doximity), and electronic medical records [10]. Furthermore, it is
advisable to strategize and use supplementary resources [10], engage in problem-solving and include self-
help activities, and employ experiential learning [81]. Appointments should be arranged at times devoid of
distractions for both you and the patient. Effective pain treatment necessitates an examination of patients’
living conditions and socioeconomic context [82]. All tele-technology applications must adhere to the
clinical practice standards [5, 10]. Ultimately, digital health should not replace in-person consultations but
rather be seen as an element of a multifaceted system of pain therapies [5].

Telehealth solutions predate the pandemic; nevertheless, the pandemic provided an opportunity to use
these services to mitigate exposure risks and enhance communication during and post-pandemic [65, 71].
This recently implemented communication technology requires extensive programmatic education and
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training for both healthcare practitioners and patients to cultivate the necessary abilities for engaging with
digital technologies [65, 66].

9. Summary

Telemedicine and digital health may be used for several facets of pain treatment, including clinical services,
education, and administrative functions, hence underscoring the significant significance of
telecommunication technology in improving pain management and results. This novel style of
communication is no longer constrained by spatial, temporal, and other impediments. Numerous prior
studies underscore the efficacy of telemedicine in pain treatment. It offers an economical strategy for
controlling chronic pain and reconstructing medical systems. Digital health technology facilitates virtual
communication between patients and clinicians for evaluation, expedited access to medical treatment,
education, and prompt interventions. Furthermore, digital health diminishes the need for regular in-person
consultations. This is especially advantageous for those encountering geographical or transportation
obstacles, people with restricted movement owing to chronic pain, or very ill patients. Nonetheless,
telemedicine consultations possess several limitations, including the absence of tactile components of
physical examinations, palpation, and comprehensive neurological assessments.

Additional issues include technical obstacles and diminished patient-physician relationship.
Notwithstanding these limitations, technological improvements, continuous study, and developing
legislation persist in addressing these issues and significantly augmenting the use of telemedicine in pain
treatment. Future improvement areas include improved patient-provider communication, the integration
of telemedicine services with electronic health records, remote monitoring technology, and the fast
advancement of virtual reality for pain treatment. Additional study is required to validate the long-term
benefits, improve improvements in communications technology, and maximize its use in pain treatment.
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