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Abstract

Purpose of Review QOsteoporosis management has evolved significantly over the past dec-
ade, with telehealth emerging as an effective tool to manage bone health in a growing
patient population. This review explores the advantages and disadvantages of telehealth
use for osteoporosis management while highlighting recent studies of clinical importance.
Recent Findings A wide variety of telehealth approaches are used today, from phone or
video telemedicine appointments with physicians and advanced practice providers, to
electronic systems for triage and consultation with osteoporosis specialists. Contemporary
studies show that telehealth can facilitate health care access to underserved communi-
ties and enhance physician-patient communication, as well as provide patient education.
However, barriers such as inexperience or lack of access to technology, suboptimal patient-
clinician relationship building process, and difficulties with follow-up have limited the use
of telehealth to certain situations.

Summary Telehealth has proven to be an effective resource for managing and treat-
ing osteoporosis patients. As its use continues to grow, important limitations must be
accounted for to avoid lapses in care. Further research should keep these factors in mind
as the use of this technology progresses.
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Introduction

Osteoporosis affects more than 14 million Ameri-
cans 50 years of age and older [1]. Osteoporosis
is characterized by compromised skeletal integrity
due to a decrease in bone mineral density that leads
to a substantial high risk of fracture. Osteoporosis
results from an imbalance between bone formation
and bone resorption due to factors such as estrogen
deficiency, extended glucocorticoid use, or systemic
inflammatory diseases [2]. Post-menopausal estro-
gen deprivation is one of the most common causes
seen in the general population, as the loss of estro-
gen stimulates bone resorption and remodeling,
leading to a state of weakened bone composition [2].
As a result, women are disproportionately affected
by osteoporosis, with the CDC estimating that
19.6% of women compared to 4.4% of men over
the age of 50 years suffer from osteoporosis [1]. The
age-adjusted prevalence of osteoporosis has been
increasing over the last decade and 1 in 5 individu-
als over age 65 years had osteoporosis in 2017 [1].
In addition, since the segment of population aged
65 and older is expanding, the number of adults
affected by osteoporosis is expected to substantially
increase resulting in a greater need for osteoporosis
management services.

Osteoporosis is often a silent disease, as many
patients are first diagnosed following a fragility frac-
ture, which typically involves the hip, spine, wrist, or
humerus [3]. Prior to a fracture, diagnosis of osteopo-
rosis is typically made via the measurement of bone
mineral density (BMD) using dual x-ray absorptiom-
etry (DXA) and novel methods of examining bone
microarchitecture such as the trabecular bone score
that are emerging for evaluation of bone strength [4].
Following diagnosis, osteoporosis requires longitu-
dinal monitoring and treatment to decrease the risk
of fracture and preserve quality of life [5-7]. Proven
measures include strengthening and weight-bearing
exercise, limiting caffeine and alcohol use, smoking
cessation, optimizing calcium and vitamin D intake
through diet sources and supplements, fall preven-
tion interventions, and bone-specific pharmacologic
therapy to improve long-term outcomes [5-7]. While
long-term management of osteoporosis is complex

and requires periodic BMD and laboratory testing,
with the growing availability and expansion of tel-
ehealth, much of osteoporosis patient follow-up
can now be feasibly accomplished remotely, outside
usual face to face visits, in a telehealth setting [8].
Telehealth services can include a variety of
approaches including video consultation and follow
up visits (i.e., telemedicine), remote patient moni-
toring using electronic applications, patient educa-
tion incorporating distance learning to increase self-
efficacy and encourage self-management, and virtual
physician-physician consultations (i.e., eConsults).
Although the use of telehealth in the general popu-
lation has been facilitated by increasingly ubiqui-
tous access to technology, uptake of telehealth ser-
vices has been slower for some groups, including
those 65 years of age and older, due to issues such as
lower digital literacy [9]. However, prompted by the
COVID-19 pandemic, telehealth for chronic disease
management including for osteoporosis care has
gained substantial momentum and has been advo-
cated as a way to prevent COVID-19 spread and to
ensure safety of this vulnerable population [8]. Dur-
ing the COVID-19 pandemic, guidance from pro-
fessional societies recommended postponing DXA
and routine laboratory testing in otherwise stable,
low-risk patients with osteoporosis and continuing
outpatient administration of parenteral therapies if
the local context allowed [8]. Relevant to osteopo-
rosis management, care innovation spurred by the
pandemic resulted in the implementation of drive-
thru administration of injectable bone-specific ther-
apeutics like denosumab at some hospital systems
to prevent interruptions in treatment. Furthermore,
to promote appropriate care for those hospital-
ized with fragility fractures and mitigate the risk
of losing communication during follow-up, bone
health experts recommended the initiation of phar-
macologic therapy during the hospitalization [8].
Although implementing telemedicine for osteoporo-
sis follow-up care may be challenging, some meas-
urable success exists, and a thorough understand-
ing of the advantages and disadvantages of remote
osteoporosis care is critical.
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Advantages to using telehealth for osteoporosis care

Many patients with osteoporosis or a history of fragility fractures experience
a significant impact to their quality of life, including the ability to complete
physical activities and perform daily tasks [10, 11]. Moreover, the US rural
population has the largest percentage of adults older than 65 and since many
rural communities lack osteoporosis specialists, face to face appointments
can be challenging and require substantial resources such as travel time and
expense [12]. Thus, targeted outreach for those at risk for osteoporosis and
fragility fracture is a possible avenue to close this gap in care. A telehealth
outreach approach used an algorithm implemented in the electronic medical
record to screen veterans residing in rural areas for risk factors for osteopo-
rosis [13*¢]. The outreach strategy involved mailing of a letter informing the
veterans of their risk together with an invitation to contact a bone health
clinical team if they were interested in using their service. This light-touch
algorithm-based intervention resulted in 36% of individuals responding to
the invitation to participate, 24% of at-risk individuals completing DXA test-
ing, 15% receiving a diagnosis of osteoporosis, and 91% initiating bone spe-
cific pharmacotherapy when this was indicated [13°¢].

Given the challenges in attending face-to-face appointments due to trans-
portation, cost, and other barriers, it is not surprising that patients value the
convenience of telemedicine appointments for routine follow-up osteoporo-
sis care, particularly since physical examination is not a feasible tool for defin-
ing the severity and progression of osteoporosis |3]. A recent study found that
among patients with osteoporosis who received virtual care, a majority of
respondents said that the quality of care they received from the osteoporosis
specialist was the same as the one delivered in person [14¢].

The convenience of telehealth extends beyond face-to-face appointments
with physicians. Virtual reminders and educational counseling are straightfor-
ward, effective methods to promote follow-up and enhance physician-patient
communication in already established relationships. Telehealth-related inter-
ventions in post-fracture patients are more likely to foster a conversation
about bone health between physicians and patients and increase the like-
lihood for direct action in osteoporosis management [15¢]. For example,
nurse-based telephonic counseling and patient specific reminders to their
respective physicians significantly increased the number of patients that began
bisphosphonate treatment [16]. Another study using a physiotherapist to pro-
vide counseling by phone showed a significant improvement in self-reported
osteoporosis management, BMD testing rate, and physician-patient conversa-
tions about osteoporosis [17].

Aside from direct patient access to osteoporosis specialists in underserved
areas and enhanced communication with existing physicians, telehealth
approaches can be applied to improve patient self-efficacy about osteopo-
rosis and influence modifiable risk factors. These programs come in many
forms, from informational articles to interactive online learning modules
and synchronous counseling sessions with health professionals including
nurses, dieticians, and pharmacists. One study surveyed new patients referred
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by family physicians to a multidisciplinary osteoporosis telemedicine pro-
gram about their perceptions about the program. After participating in this
program, 90% of respondents rated their knowledge about osteoporosis as
good or excellent [18]. Similarly, participation in an 8-week online theory-
based bone health program that included learning modules and participant
discussion boards significantly increased knowledge about osteoporosis and
positively affected risk factors like calcium intake and exercise frequency [19].
A direct-to-patient multimodal educational intervention that involved women
aged 45 and older with past fractures improved participant’s readiness for
behavior change and altered perceptions of barriers to osteoporosis treatment
[20, 21]. However, remote patient education interventions did not result in
statistically significant improvement in initiating or adhering to an osteopo-
rosis medication regimen, self-reported fractures, self-reported falls, or general
health [20]. Beyond education about osteoporosis diagnosis and treatment,
tele-pharmacist consultations for people with multiple chronic conditions,
including osteoporosis, are an effective way to monitor medication regimens,
and in one study, primary care providers accepted a third of pharmacist rec-
ommendations [22]. This data highlights that telehealth approaches are a
convenient way to easily contact patients to assess adherence to therapy and
discuss medication side effects or other concerns patients may have.

Telehealth has also enabled telerehabilitation for people with osteoporosis
under the supervision of physical and occupational therapists, who can also
monitor the recovery process after a fragility fracture. For example, through
telehealth, virtual assessments for safety of environment and monitoring of
home exercise regimens are possible. The majority of participants in telereha-
bilitation visits were very satisfied with the quality of communication and
appreciated the convenience of the visit and comfort associated with their
home environment [23¢]. Another study found that compared to individuals
who sustained a hip fracture and who participated in usual in-person physi-
cal therapy sessions, participants in an online rehabilitation program that
included home exercises and videoconferences with occupational therapists
displayed better physical performance [24¢]. These findings likely reflect the
benefit that the comfortable environment of one’s own home can have on
the recovery process after a fragility fracture.

Novel uses of telemedicine have the potential to streamline aspects of our
health system. Electronic triaging for potential patients with osteoporosis
may speed up bone health evaluation. For example, the implementation of
an e-triage service in a busy osteoporosis practice resulted in over a quarter of
referrals receiving direct assessment with DXA rather than waiting for initial
face-to-face appointments and the new patient appointment waiting time
halved during this period [25¢¢]. Other methods to increase efficiency of
the delivery of osteoporosis care include eConsults that enable specialists
with bone expertise to provide remote consultative services to primary care
providers. One study found that rheumatology eConsults improved access by
significantly reducing wait times for rheumatology patients including those
needing osteoporosis evaluation, and 2 out of 5 referrals were able to provide
recommendations without the need of face-to-face visit [26]. For post-fragility
fracture care in particular, implementation of an eConsult service resulted
in significant increases in the rates of bisphosphonate and calcium/vitamin
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D prescription for secondary fracture prevention [27]. Programs such as the
VA Rural Osteoporosis Evaluation Service (ROPES) are using aspects of both
electronic triage and electronic consultation to expand osteoporosis care,
especially to those in rural communities. Since its implementation in 2012,
VA medical centers participating in the ROPES program have seen an increase
in the osteoporosis treatment and evaluation rates [28].

Disadvantages to using telehealth for osteoporosis care

The numerous advantages conferred by telehealth need to be balanced by the
potential drawbacks to this technology, issues that also must be considered
carefully. One of the critical aspects to consider is the limitations of the virtual
interface itself. Virtual communication is inherently limited by technical dif-
ficulties, access to a stable internet connection, and patient knowledge of the
communication medium (i.e., digital health literacy) [29]. These factors affect
both patient and physician satisfaction and the quality of the telemedicine
visit in general. One study found that physicians were more satisfied with
telemedicine when the patients had sufficient technological skills to engage
in virtual visits [30]. Another study pertaining to rheumatology patients over
the age of 60 found high levels of satisfaction with both video and telephonic
visits, yet over 50% of the survey population preferred an in-person visit for
their next appointment [31].

Adequate access to technology is often taken for granted. Individuals older
than 65 represent a demographic that consistently has lower rates of internet
use and a lower level of digital literacy [9, 32]. One study examining digital
literacy in low-income, older adults found that 53% of participants reported
using the internet and only 49% of those patients had high eHealth literacy
[33]. Other factors compounding this age barrier include a patient’s level of
education, socioeconomic status, and geographical residence. For example,
one study revealed that users of a telehealth service were more likely to be
college educated, employed, and live in urban areas [34]. In addition, adults
with osteoporosis living in rural areas are more likely to be diagnosed later
than those in urban centers [35]. Although the rural patients reported better
outcomes, the delay in diagnosis could reflect a lack of access to osteoporosis
specialists and virtual resources available in places with less infrastructure
[35]. Most significantly, a large cross-sectional study found that 38% of adults
over 65 years of age expressed some level of unreadiness or hesitation in
participating in a telemedicine visit [36¢]. Within this group of older adults
who felt unready to attend a telemedicine visit, 74% reported less than high
school education and 67% were in the lowest income quintile highlighting
the influence of socioeconomic status on telemedicine adoption [36¢]. Hesi-
tation was due to several factors including hearing loss, visual impairment,
possible dementia, problems speaking, device accessibility, and inexperience
with technology [36°¢]. Thus, while access to and comfort with technology
and socioeconomic factor are key to expanding the use of telemedicine, it
is equally important to consider how hearing, visual, and cognitive impair-
ments can affect adequate participation in a virtual visit. Solutions to these
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Conclusion

barriers must be addressed in a personalized manner accounting for the spe-
cific needs and capabilities of each patient. For example, in the case of hearing
loss, accommodations like closed captioning and remote interpreting services
supported by the Americans with Disabilities Act for face-to-face visits can be
made available on telehealth platforms [37].

The specifics of telemedicine visits need to be considered when providing
remote osteoporosis care. In a survey involving VA rheumatology providers,
two-thirds of rheumatologists thought a telemedicine model was appropri-
ate for follow-up of patients with osteoporosis, but less than one-third felt
comfortable conducting a new patient evaluation virtually [38]. This finding
suggests that telemedicine may be more suitable for a follow-up visit for
osteoporosis, rather than for initial consultation and speaks to the impor-
tance of the patient-clinician relationship building process in medicine and
the challenges to emulating in-person rapport in a virtual setting. Moreover,
while physical examination may not be as critical for follow-up osteoporosis
care, during the initial osteoporosis evaluation, accurate height and weight
measurement and appreciation of clinical characteristics such as kyphosis
and endocrine stigmata remain of clinical importance [39].

Since in many cases in-person visits are associated with laboratory testing
or BMD measurement, telemedicine visits alone are not sufficient for com-
plete osteoporosis work-up. A telephone-based virtual fracture liaison ser-
vice implemented during the COVID-19 pandemic was associated with high
attendance rates and high patient satisfaction [40¢¢]. Yet, these telephone
encounters resulted in 54% of the patients being prescribed bisphosphonates
and almost two-thirds of the participants still required in-person DXA scans
for complete evaluation, which was completed by 80% of the patients [40°°].
To ensure that these additional aspects of care are fulfilled, telemedicine visits
need to be supported by adequate coordination to prevent fragmentation of
care that negatively affects the quality. To this end, more patient reminders
may be needed to ensure that ordered testing is scheduled and completed and
that results are communicated to the ordering provider in a timely manner.
One study found that respondents reported difficulties in having physical
therapy follow-up, coordinating testing in their local communities, and dif-
ficulties communicating with their other physicians [14¢].

In summary, given the growing incidence of osteoporosis in the USA, it is
critical to ensure access to quality osteoporosis care. Telemedicine provides
a promising avenue to deliver medical services for this growing patient base.
The use of telehealth confers numerous advantages, including convenience
and added access for rural populations, the mass distribution of educational
materials, and expansion of team-based care expansion, which may improve
the efficiency of the services provided. These benefits must be weighed against
potential shortcomings, including the lack of access to technology, limited
capacity to utilize telehealth services, strain on the physician-patient rela-
tionship, and possibility of increased fragmentation of care. Further studies
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are needed to ensure that telemedicine advantages are harnessed, and disad-
vantages are mitigated, as the use of remote osteoporosis management will
continue to grow.
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