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The events of the 2019 SARS-CoV2 virus pandemic have all but ensured that telemedicine will remain an important aspect of
patient care delivery. As health technologies evolve, so must physician practices. Currently, there is limited data on the
management of testosterone replacement therapy (TRT) in the era of telemedicine. This review aims to explore the potential
benefits and pitfalls of TRT management via telemedicine. We also propose a theoretical framework for TRT management via
telemedicine. Telemedicine provides patients and physicians with a new mechanism for American Urological Association guideline-
concordant TRT management that can increase patient access to care and provide a safe space for men who may otherwise not
have been comfortable with in-person evaluation. However, there are significant limitations to the use of telemedicine for the
management of TRT, including the inability to perform a physical exam, inability to administer specific medications, technological
barriers, data security, and medical-legal considerations, and both patients and providers should engage in shared decision making
before pursuing this approach. Understanding and acknowledging the potential pitfalls of telemedicine for TRT management will
enable both patients and providers to achieve optimal outcomes and satisfaction.
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INTRODUCTION
Telemedicine is the use of electronic communications to provide
patients with medical services without an in-person visit. Even prior
to the 2019 SARS-CoV2 virus (COVID-19) pandemic, the use of
telemedicine had increased substantially across healthcare delivery
systems. By 2018, growth projections estimated that the tele-
medicine industry would comprise a $48.8 billion market by 2023
[1]. This growth has been accelerated by COVID-19, which has led
to an even more rapid adoption of telemedicine, as demonstrated
by a nearly three-fold increase in telemedicine usage by urologists
[2]. As a result, the American Urological Association (AUA) recently
updated its white paper on telemedicine in urology, concluding
that urologists should continue to embrace telemedicine, as it will
likely remain a critical and permanent element in health care
delivery and urologic training [3].
Direct to consumer (DTC) online medical platforms represent a

specific approach towards telemedicine, and these DTC plat-
forms have seen exponential growth in the past few years,
especially in the field of urologic care [4]. Focusing predomi-
nantly on men’s health issues such as erectile dysfunction (ED),
hair loss, and male infertility, these online companies perform
basic healthcare screenings and then prescribe medications
without physical examinations [5, 6]. Even prior to COVID-19,
these platforms were growing in popularity among men in the
United States (US). From 2017 to 2019, there was a 1500%
increase in online visits to DTC platforms treating ED with over 11
million visits to these DTC sites in the fourth quarter of 2019
alone [4]. The widespread popularity of these platforms, in
conjunction with the embrace of telemedicine by influential
medical organizations such as the AUA, suggests that telemedi-
cine for men’s health is here to stay.

Testosterone replacement therapy (TRT) is likely the next frontier
for telemedicine in men’s health. In recent years, the use of TRT has
increased four-fold in men aged 18–45 years and three-fold in older
men [7]. Testosterone deficiency (TD) and treatment with TRT is
considered within the scope of men’s health, and as such, it is
expected that popular DTC men’s health platforms will begin to offer
evaluation and treatment of TRT in the near future. Indeed, a handful
of small, start-up initiatives in this space are already offering DTC care
for this condition. Moreover, as urologists continue to embrace and
adapt telemedicine in day-to-day clinical practice, a significant
proportion of TRT care delivery may shift towards remote care
delivery, as TD is a clinical condition highly amenable to management
through telemedicine.
Currently, there is limited data on the management of TRT in the

era of telemedicine. This review aims to explore the potential benefits
and pitfalls of TRT management via telemedicine. We also propose a
theoretical framework for TRT management via telemedicine.

THE BENEFITS
Telemedicine offers a multitude of benefits for both patients and
care providers. These include improved access to care, patient and
physician flexibility, decreased costs, and potential for de-
stigmatization of care (Table 1) [8]. Telemedicine also has a clear
role in the reduction of infectious disease transmission, which
largely accounts for the rapid increase in utilization during the
COVID-19 pandemic.

Access to care
A critical advantage of telemedicine is its ability to broaden access
to subspecialty men’s health care for a wide number of patients.
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Geographic barriers to specialty care are abundant, particularly for
patients living in rural areas. Nangia et al. previously found that
there were less than 200 male infertility specialists in the entire US,
and a large number of patients resided more than a 60-min drive
from the nearest specialist [9]. While the number of specialists
offering care for TD is likely substantially greater, as it includes
both reproductive urologists and endocrinologists, there are likely
a large number of men without geographic proximity to a
specialist with expertise in the management of TD. Telemedicine
enables men who may not readily have access to fellowship-
trained andrologists and endocrinologists to establish
subspecialty care.
Broadening access to high-quality, subspecialty care for TD

through telemedicine is particularly important in the setting of
continued proliferation of for-profit, men’s health clinics. The
dramatic increase in testosterone prescriptions and sales over the
past few decades has been attributed, in part, to the rise of these
for-profit “low T” clinics, where TRT is often prescribed without
clear indications and without appropriate monitoring [10]. Many
of these clinics offer fee-based membership plans for TRT and
offer only limited treatment options for hypogonadal men,
potentially depriving patients of alternative treatment options.
The wider accessibility of fellowship-trained specialists through
telemedicine can help to ensure that patients receive safe,
guideline-concordant, subspecialty care and avoid these for-
profit “low T” clinics.
Telemedicine not only facilitates new patient consultations with

subspecialists managing TRT, but it also eases the burden of
follow-up visits for patients who have already established care.
According to the AUA guidelines on the Evaluation and Manage-
ment of Testosterone Deficiency, follow-up appointments are
typically recommended initially 2–4 weeks after starting TRT and
subsequently every 6–12 months [11]. These appointments are
important to ensure adequate therapeutic response and patient
safety while on TRT. Frequent follow-up can be burdensome for
patients, especially if it requires taking time off work and traveling
long distances to be seen in person, which can lead to
inappropriate follow-up or discontinuation of therapy [12]. The
ease of scheduling and completing telemedicine follow-up visits
could reduce the number of men with delayed follow-up, loss of
follow-up, or discontinuation of therapy due to these barriers.

Overcoming stigma associated with men’s health
An increasingly important aspect of men’s health involves the de-
stigmatization of men seeking medical care. Multiple studies have
found that perceived stigma in seeking and receiving care is a
major barrier in treating men’s health issues [13–16]. Signs and
symptoms of TD include reduced energy, reduced endurance, loss
of body hair, reduced beard growth, reduced muscle mass,
depressive symptoms, reduced sex drive, and reduced erectile
function [11]. These symptoms can lead to health-related

self-stigma, which can make it difficult for men to discuss these
issues with a provider [14–16]. Telemedicine provides an avenue
for men who may feel uncomfortable traveling to a doctor’s office
to discuss their health issues in a more private setting.

Provider flexibility
Another major benefit of telemedicine is that it provides
flexibility for the physician [8]. Physician burnout has been
increasingly recognized as a pervasive issue throughout the US
healthcare system. Burnout is a major concern specifically
among urologists, with whom symptoms are expressed by more
than 50% of providers [17, 18]. One of the major drivers of
burnout includes work–home conflicts [19]. Through the use of
telemedicine, providers are no longer forced to practice
exclusively in the office—this affords the opportunity to practice
safe, effective, and guideline-appropriate patient care from the
location of their choice. It is possible that provider flexibility will
not only allow for satisfactory care, but also reduce the risk of
physician burnout.

Decreased costs
The use of telemedicine is associated with reduced costs for both
patients and providers. Demaerschalk et al. [20] performed a
health economic analysis examining costs associated with in-
person versus telehealth visits at a large, integrated practice. They
considered costs of travel, accommodations, meals, and missed
work, finding that telemedicine visits were estimated to save $888
per visit, on average. While these savings were predominantly
driven by patients living very far away from the primary practice
location, the study demonstrates the financial upside of tele-
medicine for select patients. Likewise, Zholudev et al. examined
the use of telemedicine among veterans with substantially shorter
travel distances and found modest but significant savings of $124
for each virtual encounter [21].
Provider cost savings may also be associated with increased use

of telemedicine, though specific data in urology and TRT are
lacking [22]. While the implementation of telemedicine can
require initial capital investment from providers and practices,
subsequent use of telemedicine can theoretically deliver long-
term cost savings through decreased resource utilization. Portney
et al. [23] utilized time-driven activity-based costing to quantify
costs associated with telemedicine and in-person visits across two
urological surgery clinics and found that physician-led video visits
did not offer cost savings compared to in-person visits, whereas
physician assistant-led video visits were significantly less costly.
Further data are needed to determine the long-term cost-saving
potential of telemedicine, specifically in the setting of TRT.

Patient and provider satisfaction
In aggregate, these numerous benefits of telemedicine have led to
high satisfaction rates for both patients and providers. Ramas-
wamy et al. [24] analyzed Press Ganey patient satisfaction surveys
from over 38,000 patients including 620 video visits and found
that satisfaction scores were significantly higher for video visits
compared to in-person visits (94.9% vs 92.5%, P < 0.001). Studies
across multiple subspecialty disciplines within urology including
urologic oncology, pediatric urology, neuro-urology, and female
pelvic and reconstructive medicine have demonstrated high
satisfaction rates with telemedicine during the pandemic [25–
29]. Most recently, Shiff et al. examined patient satisfaction rates in
a single andrology clinic and found that the majority of patients
were satisfied with a telephone-mediated visit as a substitute for
an in-person visit during the COVID-19 pandemic. However, 27.1%
of patients preferred an in-person visit, indicating that telemedi-
cine may not be the optimal approach for a significant minority of
andrology patients [30]. While additional data are needed to
evaluate patient satisfaction with the use of telemedicine for TRT

Table 1. Advantages and disadvantages of telemedicine for the
management of testosterone deficiency (TD) and testosterone
replacement therapy (TRT).

Advantages Disadvantages

↑ Access to care Lack of a physical exam

↑ Convenience for patients/
providers

↓ costs

Inability to administer
medication
Technological barriers to access

↑ Satisfaction for patients/
providers

Data security

↓ Transmission of infectious
disease

Medical–legal liability

Physician reimbursement
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specifically, the above-mentioned data suggest the potential for
high satisfaction.
While much literature has focused on patient satisfaction with

telemedicine, multiple studies have demonstrated that providers
are, likewise, highly satisfied with telemedicine. The Telehealth
Impact Study, a nationwide survey of over 1500 providers,
revealed high satisfaction rates with telemedicine, which is also
reflected in the limited urological literature [31, 32].

THE POTENTIAL PITFALLS
Despite its benefits, telemedicine for TRT does have several
drawbacks. These shortcomings include the inability to perform a
physical exam, the inability to administer specific medications, and
more general limitations pertaining to technological barriers, data
security, and medical-legal considerations (Table 1) [33–35].

Lack of physical examination
A critical limitation of telemedicine is the inability to perform a
complete, hands-on physical examination. Men with TD may
present with a variety of physical signs and symptoms including
changes in hair growth, muscle mass, and body fat that can be
detected on physical examination [36]. Men with TD are also
likely to have significant underlying medical comorbidities that
may require a physical exam for diagnosis [37, 38]. For example,
undiagnosed comorbidities such as cardiovascular disease can
be missed without the vital sign, cardiopulmonary or lower
extremity examination [39, 40]. Furthermore, men with TD may
have related, treatable pathologies such as erectile dysfunction,
which may also require a physical exam to assess for concurrent
pathology such as Peyronie’s disease in addition to the
aforementioned comorbidities [10, 41, 42]. Lastly, a significant
number of men receiving TRT are between the age of 55–69, the
optimal age for prostate cancer screening. The AUA recom-
mends that all men over the age of 40 receiving TRT should
undergo prostate-specific antigen (PSA) measurement to
exclude a diagnosis of prostate cancer prior to commencement
of therapy, and telemedicine does not facilitate the performance
of a digital rectal examination (DRE), historically considered a
cornerstone of prostate cancer screening [43].
Interestingly, the AUA guidelines do not specifically mandate a

physical examination for the diagnosis and treatment of TD.
According to the AUA, the initial evaluation for TD must include
the assessment of symptoms and/or signs of TD and a minimum
of two total AM testosterone levels that are less than 300 ng/dl
[11]. Therefore, it is possible to evaluate and manage patients
interested in TRT via telemedicine and provide guideline-based
care. Likewise, while digital rectal examination (DRE) has
historically been an essential component of prostate cancer
screening, which is required prior to initiation of TRT, neither the
AUA guideline on TD nor the AUA guideline on Early Detection of
Prostate Cancer mandate DRE [11, 44]. Thus, it is possible to
provide guideline-based care for initiation and management of
TRT through telemedicine alone, without a physical examination.

Inability to administer medication and manage complications
TRT can be administered in a wide range of formulations, some of
which require in-person teaching or administration by a
healthcare provider. Men performing intramuscular injections
may require an in-person demonstration by a healthcare provider
prior to initiation of self-injection therapy, and some men without
the required physical dexterity may require in-person administra-
tion of the medication on an ongoing basis. All men opting for
testosterone pellet therapy require a minimally invasive, in-office
procedure for administration. The use of telemedicine alone for
TRT management may limit these therapeutic options.
Lack of in-person care may also lead to difficulty in the

management of complications related to TRT use. For example,

men who suffer allergic reactions from TRT formulations or those
who develop local complications (ex: hematoma or infection
following intramuscular injection) may not have a local provider
for urgent evaluation [45]. These men may present to local urgent
care or primary care providers, which could lead to fragmented,
higher-cost care.

Technological barriers
The use of telemedicine requires that men have access to the
necessary technology and be facile in using it. Andino et al. [46]
found that 94% of patients visiting an outpatient urology clinic
had access to a device that could be used for a video visit,
indicating that only a small minority did not. However, owning a
device does not necessarily imply an ability to use that technology
for telemedicine. Men initiating TRT tend to be older (median age
71 years), and these men are more likely to be affected by the
digital divide—the inability to access or readily use technology
[47]. The digital divide disproportionally affects men with
disabilities, non-Caucasian men, men with a lower socioeconomic
status, and men who live in rural areas [34, 48, 49]. For these
patients, using technology to conduct virtual visits introduces
non-medical elements of complexity, which can negatively
influence their visits. Margolin et al. [26] noted that 9% of patients
utilizing telemedicine for genitourinary cancer care encountered
technological barriers, which translated into lower satisfaction
rates for both patients and physicians in these instances. These
technological difficulties lead to erosion of rapport between
patient and physician, which has been a significant complaint
among physician users of telemedicine [50].

Data security
Data theft cost the healthcare industry nearly 4 billion dollars in
2019 [51]. While telehealth has rapidly expanded, in part due to
COVID-19, cybersecurity has not increased at the same rate [35].
There are numerous opportunities and entry-points for hackers
and bad actors to access and steal patient information including
the patient’s computer or cellular phone, the patient’s router,
central data processing hubs, health information repositories or at
the level of the provider accessing the patient’s data (Fig. 1)
[35, 52, 53]. While the exact risk of a data breach with each
telemedicine encounter is not precisely known, the threat of
compromised protected health information alone may undermine
the patient-physician relationship.

Medical–legal considerations
The introduction of telemedicine has also raised new
medical–legal considerations. Interstate licensing was a major
barrier to widespread telemedicine use prior to COVID-19, but
these laws were relaxed during the pandemic [54]. Despite some
relaxation of licensing issues across state lines, licensing require-
ments vary between states and different rules apply regarding
what constitutes telemedicine and which patients are eligible to
receive it [55]. Many practitioners are concerned that telemedicine
generally exposes physicians to a new form of medical
malpractice, but this has yet to be determined [56, 57].
There are also medical–legal concerns regarding the prescrip-

tion of controlled substances to patients who have never been
seen in person. All TRT formulations are considered Schedule III
substances according to the US Food and Drug Administration,
and these substances also carry unique warning labels regarding
the risks of therapy [58]. In line with telemedicine laws,
requirements for online prescribing of controlled substances vary
by state, and out-of-state prescribers may have additional
regulations [55]. While many of these medical-legal considerations
have yet to be elucidated or resolved, as telemedicine use
continues to increase in the coming years, there will likely be
improved clarity and guidance regarding the medical-legal
implications of telemedicine use.
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At the time of this publication, the legislative landscape
impacting the practice of telemedicine in the US is complex.
After the initial emergency expansion of telehealth during the
COVID-19 pandemic, the legislative protection for continued
expansion of telehealth services is currently in jeopardy. Recently,
the Telehealth Modernization Act was introduced in Congress, a
bill that would permanently expand the telemedicine services
initially permitted during the COVID-19 emergency. However, the
bill has not yet passed, and even with its passage, a number of
legislative issues pertaining to telemedicine, cross-state prescrib-
ing, and conflicts between federal and state laws persist. As such,
we recommend that any physician providing care through
telehealth become familiar with these legislative issues and as
they pertain to the physician’s unique practice location and
environment.

Physician reimbursement
Physician reimbursement for services rendered is a major
consideration when utilizing telemedicine. Technology is con-
stantly evolving and so must coding and physician reimbursement
measures. Prior to COVID-19, a major barrier to telemedicine
adoption was the concern among providers regarding inferior
reimbursement for care provided through telehealth. During the
pandemic, the Centers for Medicare and Medicaid Services (CMS)
expanded and updated its reimbursement for telehealth services,
alleviating some of these concerns [59]. Nonetheless, inconsis-
tencies among payers and states in reimbursement schedules for
telemedicine remain a major issue, and many providers lack clarity
regarding the specific reimbursement schedules applicable to
their practice [60]. In order for telemedicine to remain a mainstay
of urologic care, further clarity and expanded reimbursement will
be necessary.

PROPOSED WORK-FLOW FOR TRT MANAGEMENT VIA
TELEMEDICINE
Despite the aforementioned limitations, telemedicine offers great
potential in the management of TD and TRT for specific patients

and providers. However, there is a lack of data and guidance on
the proper usage of telemedicine for TRT. Here, we propose a
theoretical workflow for the appropriate use of telemedicine in the
management of patients on TRT, informed by a thorough review
of the literature (Fig. 2).
We recommend that the initial evaluation of men with

suspected TD should be performed in-person and by the
prescribing physician, if possible. While the AUA does not
mandate physical examination in the initial evaluation of TRT, an
in-person visit will provide the prescribing physician with the
opportunity to perform a physical examination and establish a
good rapport with the patient. If an in-person exam with the
prescribing physician is not possible, we recommend that the
patient be examined in-person by their local primary care provider
(PCP) in conjunction with the initial telehealth consultation.
Although telemedicine alone is adequate for practicing within
the AUA guidelines, an exam by a PCP can help overcome some of
the potential pitfalls of telemedicine and can ensure the patient
has established primary care in his local community for the
management of future issues or complications. Shared decision-
making should be performed at the time of initial consultation
regarding the indications for, risks and benefits of initiation of TRT
itself, as well as the risks and benefits of the telemedicine
approach to TRT management. Of note, many men may choose
not to pursue a telehealth approach to TRT management, and
men opting for specific TRT administrations (ex: testosterone
pellets) will not be eligible for exclusive telemedicine follow-up.
After the initial visit, follow-up appointments for TRT should be

performed via telemedicine, ideally through video visits, for all
men opting for a telehealth care pathway. For men continuing on
the telemedicine pathway, routine laboratory evaluation, as
recommended by the AUA, should be performed prior to each
appointment and should be available for physician review [11].
Patients are required to have follow-up every 6 to 12 months for
TRT. These frequent visits include an evaluation of lab work and a
signs and symptoms check—appointments that are perfectly
designed and appropriate for telemedicine. The use of formal,
validated questionnaires is not recommended in the management

Fig. 1 Potential avenues for data security breach. The use of telemedicine for management of testosterone deficiency (TD) and
administration of testosterone replacement therapy (TRT) via telemedicine has several potential avenues for data securtiy breach. (Created
with BioRender.com).
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of TD, and as such, we recommend that history taking and
symptom evaluation should be performed according to the
clinician’s typical practice [11].
Telemedicine appointments can continue indefinitely unless

otherwise indicated. Indications prompting a return to an in-
person appointment include a patient request or any patient sign
or symptom that requires a physical exam, which can be
performed by either the TRT provider or a local primary care
physician, depending upon the clinical scenario.

CONCLUSION
The events of the COVID-19 pandemic have all but ensured that
telemedicine will remain an important aspect of patient care
delivery. As health technologies evolve, so must physician
practices. The management of TRT via telemedicine provides
patients and physicians with a new mechanism for AUA guideline-
concordant TRT management that can increase patient access to
care and provide a safe space for men who may otherwise not
have been comfortable with in-person evaluation. However, there
are significant limitations to the use of telemedicine for the
management of TRT, and both patients and providers should
engage in shared decision-making before pursuing this approach.
Understanding and acknowledging the potential pitfalls of
telemedicine for TRT management will enable both patients and
providers to achieve optimal outcomes and satisfaction.
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