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Introduction

Healthcare innovations are continually being introduced, but
the arrival of the coronavirus disease 2019 (COVID-19) pan-
demic caused providers and payers to rapidly reassess delivery
methods and push telehealth to the forefront of patient care.
Despite uncertain times, the healthcare industry has responded
with flexibility, collaboration, and quick action to the urgent
need to provide care while keeping patients and providers safe.
During the pandemic, hospitals have been uniquely challenged
to care for patients with acute and chronic conditions, despite
the limited access to practitioners imposed by social distancing
and shelter-in-place measures.

Prior to the pandemic, institutions were slow to imple-
ment telehealth. The hesitancy was in part due to lack of
reimbursement models, limited comfort with virtual services
and technology, legal concerns such as state licensure laws,
and socioeconomic barriers [5]. COVID-19 abruptly shifted
the care model from in-person to telehealth visits. Patients at
high risk for severe COVID-19, such as individuals with
comorbidities and those over the age of 65 years, were
suddenly confined to their homes with no access to tradi-
tional care options [1]. The Centers for Medicare and Med-
icaid Services and most commercial insurers responded by
temporarily allowing reimbursements for telehealth [2], and
many states temporarily eased licensure requirements or

administered temporary licenses for telehealth to ensure
continued access to care [8]. Since then, hospitals that
adopted telehealth have reported a substantial increase in
virtual visits [4, 10, 21].

Here, we describe how the Hospital for Special Surgery
(HSS) physician and rehabilitation community addressed the
challenge of providing continued orthopedic care to patients
by rapidly expanding its nascent telehealth platform. We
explore the value telehealth added to our patients’ care and
the lessons we learned along the way.

Pre-COVID-19 Era

HSS is an orthopedic teaching institution that addresses a
range of simple and complex orthopedic and rheumatologi-
cal diagnoses. A leader in musculoskeletal health, the insti-
tution’s purpose is to help people get back to what they need
and love to do better than any other place in the world. In
2019, HSS had 421,095 outpatient physician visits and
292,041 rehabilitation visits. Its previous experience with
telehealth ensured the institution was well equipped to pro-
duce an efficient and rapid change in care delivery.

In 2018, HSS rehabilitation began exploring telehealth to
improve access to care for patients in response to changes in
the healthcare environment. Alternative payment models
(APM) were introduced in the Affordable Care Act under
the Comprehensive Care for Joint Replacement (CJR) model
and the Bundled Payments for Care Improvement (BPCI)
initiative. Under these models, hospitals are responsible for a
patient’s episode of care over a 90-day period [3], which
incentivized hospitals to decrease unnecessary costs and
over-utilization. HSS responded by creating unique initia-
tives to deliver high-quality coordinated care that spanned
the entire episode. Building a hospital infrastructure that
supported innovation was necessary as more providers and
payers recognized this shift. With the emergence of a new
technology, telehealth proved to be a viable option in pro-
viding value-based care and enhancing a patient’s
experience.
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HSS@Home, a telehealth platform, was one innovation
in response to the change in payment models, introduced in
June 2018 as an alternative to traditional home care services.
HSS@Home provides virtual face-to-face visits with HSS
physical therapists for coordinated care during the immedi-
ate post-acute stage (0 to 30 days) following total joint
arthroplasty. Physical therapists provide education, monitor
the progress of home exercises, and enhance communication
between the patient and surgeon, with the goals of minimiz-
ing complications and reducing unnecessary re-admissions
[7]. Yao and colleagues have shown that 60 to 70% of all re-
admissions following a total hip or a total knee replacement
occur within the first 2 weeks of surgery [22]. In order to
manage patient concerns post-operatively, HSS@Home pro-
vided a mechanism to facilitate communication between
patient or therapist and the medical team. Timely interven-
tions and guidelines for monitoring calf swelling, pain, and
redness, as well as assessing shortness of breath, made it
possible to address and remediate concerns without costly
emergency department visits.

Patients and clinicians have reported high satisfaction
with HSS@Home. Fisher and colleagues have demonstrated
promising results in telehealth for the arthroplasty popula-
tion. Out of 19 patients receiving HSS@Home, all 19 pro-
vided positive feedback [7]. HSS internal data, since
inception, has shown HSS@Home patient rated their satis-
faction as 4.91 out of 5 with 5 being high level of satisfac-
tion. Prior to the pandemic, telehealth HSS@Home visits
steadily increased (Fig. 1). HSS patients cost Medicare ap-
proximately 40% less in the post-acute phase of care com-
pared to the New York State average (Fig. 2). Similar
findings have shown telehealth can play a significant role
in cost savings and effectiveness compared with in-person
care for total knee arthroplasty [11, 12, 16, 17, 19]. Histor-
ically, CMS did not recognize physical therapists as
telehealth providers, thereby limiting the ability to expand
to other patients and service lines. However, the viability of
HSS@Home has been demonstrated wherein all patient
concerns were addressed and zero patients readmitted [7].
Although HSS@Home was limited to scale, the infrastruc-
ture built during this time laid the groundwork for future
telehealth programming.

COVID-19 and the Pivot to Telehealth

COVID-19 has caused unprecedented change in almost ev-
ery industry, healthcare included. On March 20, 2020, New
York State issued shelter-in-place orders and on March 25,
2020, canceled all elective surgeries. Non-essential care was
temporarily halted, while providers focused on responding
to the COVID-19 pandemic. In order to respond to the
change in standard care delivery, healthcare institutions
across the country reported a large increase in telehealth
visits. The Centers for Medicare and Medicaid Services
(CMS) sought to decrease in person care and issued a
temporary waiver for different clinicians to provide virtual
visits [2]. In addition, multiple states relaxed licensure laws,
allowing clinicians to treat patients regardless of state lines

[8]. Telehealth has been implemented for both inpatients and
outpatients at HSS.

In order to support New York City during the initial
outbreak of the virus, HSS’s leadership reinvented the insti-
tution to provide necessary care to COVID-19 patients;
HSS’s partnership with NewYork-Presbyterian (NYP) Hos-
pital included the transfer of COVID-19 patients requiring
hospitalization to HSS once NYP capacity was reached.
Inpatient physical therapists, nurses, and physicians adopted
the use of telehealth to communicate with patients admitted
to the hospital presenting with milder symptoms. This ini-
tiative allowed the limited supply of personal protective
equipment (PPE) to be used for nurses and doctors who
were in direct contact with COVID-19 symptomatic pa-
tients. Inpatient physical therapists used telehealth to pro-
vide education on positioning and breathing and to prescribe
exercises during the patient hospital stay. The education and
exercises provided were designed to improve patients’ pul-
monary functioning and musculoskeletal health and prevent
unnecessary muscle tightness due to prolonged bed rest and
deconditioning. Once discharged home, COVID-19 patients
were scheduled for telehealth physical therapy visits to con-
tinue to improve musculoskeletal strength, activity toler-
ance, and ongoing monitoring throughout the recovery
process.

Recognizing the potential of telehealth to provide
outpatient musculoskeletal care while complying with
social distancing protocols, HSS implemented telehealth
for existing and new outpatients throughout the institu-
tion. HSS physicians were able to use the infrastructure
that the rehabili tation department designed for
HSS@Home and scale it within the hospital, making
HSS one of the first New York City hospitals to tran-
sition to outpatient virtual care. As of March 16, 2020,
210 HSS physicians were trained to use telehealth for
virtual appointments. These physicians saw a steady
increase and plateau in telehealth visits (Fig. 3),
performing 15,461 telehealth visits between March 16,
and May 29, 2020. This is due to a combination of
rising office staff familiarity with the platform and
expanding patient awareness.
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Fig. 1. HSS@Home visits per month.
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While the rapid adoption among practitioners was born
out of necessity, the speed with which individual practices
transitioned to care delivery method was quite impressive.
Senior physicians in practice for more than three decades in
conventional clinic models transitioned overnight to a
computer-based synchronous video model for assessment
and delivery of traditional care including indication for
surgery or other interventional therapy. However, the most
immediate benefit of telehealth was to assure continuity of
care for patients who were in the vulnerable post-operative
period following major surgical interventions.

Simultaneously, HSS rehabilitation moved to provide
continued care by organizing the 5058 patients who were
receiving therapy services into three categories: patients who
would benefit from a home exercise program and email
follow-up, patients who had surgery less than 3 months prior
and required in person care, and patients who would benefit
from virtual care. On March 26, 2020, the first wave of
therapists were trained and went live with outpatient
telehealth. Over the following 2 weeks, four more waves
followed, resulting in 173 therapists performing virtual treat-
ment sessions. HSS rehabilitation has also seen a steady
increase in telehealth visits, performing 15,492 telehealth
visits between March 26, and May 22, 2020 (Fig. 4).

As was the case in HSS@Home, outpatient physical
therapy telehealth has shown signs of success. There is no
statistical difference between patient satisfaction for in-
person and telehealth evaluations and follow-up appoint-
ments, meaning patients are just as satisfied with telehealth
as they are with in-person care. HSS rehabilitation created a
tip sheet for colleagues clinicians to use which includes
camera considerations, including tips on camera positions
to achieve information in an efficient matter, and a red flag
screening tool that is body part specific (Table 1).

Value Gained

Recent experiences with the implementation of telehealth at
HSS have highlighted specific benefits and potential utility
going forward.

Telehealth provides easy access to high-quality care re-
gardless of geography, work, or personal constraints. Due to
new relaxed licensure laws, HSS has reported an increase in
patient care from outside the New York, New Jersey, and

Connecticut region. In normal circumstances, there is a
considerable burden for patients to present to traditional
outpatient clinics. Many of the patients who come to our
main campus in New York City do not live in the proximate
area. This usually requires that the patient and/or an accom-
panying family member take considerable time from work,
incur travel and parking expenses, and experience logistical
stress in arriving at the proper office [4]. Telehealth can
mitigate these costs and allow the patient to interact from
the comfort of their own home or workplace. In the current
crisis, patients also can practice safe social distancing and
avoid potential high-risk situations such as using public
transportation. Telehealth has enabled HSS clinicians to
treat patients who are in need of musculoskeletal care but
are unable to access clinics due to geographic, personal, or
financial barriers. HSS has expanded its geographic outreach
since CMS implemented policy changes in response to the
pandemic [13].

Telehealth can provide continuity of care with the same
care team from pre-operative, to the hospital stay, to full
recovery. Home safety and discharge planning is critical
prior to orthopedic surgery. Pre-operative physical therapy
can recommend appropriate safety precautions within the
patient’s home and order necessary post-surgical equipment
to minimize the risk of injury after surgery. Once admitted to
the hospital, surgeons can perform remote rounding on
patients to answer questions, improve patient-physician en-
gagement, and save physicians time by not having to travel
throughout the hospital to visit each patient. Post-operative-
ly, HSS@Home has already improved access to care (pa-
tients are seen within 24 h of discharge), decreased
unnecessary re-admissions, and improved patient satisfac-
tion in total hip and total knee replacements [7]. Patients can
also use telehealth as an adjunct with traditional in person
therapy, decreasing the overcrowding of clinics.

Telehealth can complement in-person care by having the
physician or therapist assess a patient’s ability to function
within a home setting. Seeing a patient within his or her
home environment provides information that the patient may
not think to mention in a traditional clinic visit. It can
provide information such as amount of space in a patient’s
home, the patient’s access to equipment, exposure to haz-
ards, and ultimately his or her ability to perform exercises
within the home or another off-site environment. Also, early
anecdotal experience indicates that the patients, in their more

Source: HSS Center for the Advancement of Value in Musculoskeletal Health
Fig. 2. Average Medicare spending during 30 days after hospitalization, calendar year 2018.
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familiar environment, are more receptive to information
being delivered and have better recall of questions on their
mind.

Finally, there is also a substantial benefit and opportunity for
the provider. The physician or therapist can provide medical care
from their own home during certain portions of the workweek,
thereby reducing time lost to travel, avoiding the inefficien-
cies of clinic bottlenecks, and lessening personal bur-
dens such as arranging childcare. In addition, telehealth
enables both physician and patient to arrange

consultations during off-hours such as evening and
weekends, times that may be far more convenient for
working patients but not conducive to traditional clinic
hours.

Lessons Learned

As happens in many crises, the lessons learned from
COVID-19 may outlast the emergency. It is clear to our

Fig. 3. Physician telehealth visits per week.

Fig. 4. Rehabilitation telehealth visits per week.
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institution that physicians’ and therapists’ use of telehealth
will be one such remnant. As HSS continues to advance its
telehealth platform, the implementation of lessons learned
and strategies to elevate provider and user experience can
facilitate use of telehealth as a mechanism for patient access
to high-quality care. Telehealth infrastructure, through
HSS@Home, allowed institutional expansion once New
York City issued shelter-in-place orders. Clinician and ad-
ministrative workflows were already being used in the reha-
bilitation department for telehealth and were easily
transmittable throughout the institution.

Internet connectivity is widely accessible for patients and
providers, but technological issues are inevitable. A support
staff is necessary to troubleshoot technological downtime
and configure patient access and connectivity. Establishing a
permanent 24/7 support call center will help resolve tech-
nology and connectivity issues.

Telehealth can be used not only as a way to deliver care
but also as a triage mechanism. The initial visit should
remain on assessing and determining best course of treat-
ment, whether that is referral to another provider, treatment
through telehealth, or treatment through in-person visits. For
many patients, the alternative is no access or limited access
to orthopedic specialists. The effectiveness of care should be
defined by patient outcomes—not whether the visit was
conducted in person [9]. HSS internal data has shown when
patients were asked “How would you rate your confidence
that your rehab needs are being met through Telehealth?”,
they responded with an average of 4.7 out of 5, with 5
indicating high level of satisfaction [6].

As with any novel medical technology, there is a clear
learning curve associated with telehealth. In addition to the
comfort of both the clinician and the patient, the main
clinical hurdle we encountered was developing a proxy for
the in-person hands-on physical examination. A convention-
al clinic consultation relies overwhelmingly on visual and
verbal interaction between patient and clinician. Our practi-
tioners universally agreed that this component of the inter-
action was replicated in the telehealth platform. In fact,
certain subcomponents of the interaction such as reviewing
and explaining details of imaging studies seemed to be
superior with telehealth since the practitioner could
“screen-share” with the patient and highlight relevant find-
ings. However, the lack of hands-on examination required
creative alternatives. At HSS, individual specialties and
subspecialties developed virtual examination protocols and
shared best practices among colleagues. Ultimately, the so-
lutions involved having patients proceed through sets of
physical activities (such as squatting, heel walking, toe
walking for lower extremity motor testing) and manipulating
readily available props in the home (such as lifting and
maneuvering a full water bottle to test upper extremity
neurologic function). Studies have shown that clinicians
are able to successfully use several elements of a standard
musculoskeletal assessment to evaluate patients with mild
low back pain [20], non-articular lower limb pain [15], and
knee pain [14] in countries where telehealth is widely avail-
able. Tanaka and colleagues have described a systematic
virtual examination that can aid in triaging and managingT
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common musculoskeletal conditions [18]. Patients can also
assist in the exam by self-assessing certain musculoskeletal
injuries using the Ottawa ankle and knee rules to determine
need for additional care [9]. These best practice protocols are
still evolving.

In conclusion, market pressure in the healthcare industry
has resulted in a changing landscape to produce better out-
comes at lower costs. The emergence of COVID-19 has fast
tracked healthcare innovation to ensure safety and access to
care. While flexibility during the COVID-19 era is necessary,
we must also prepare for the long-term future. As the
healthcare industry returns to a “new normal,” CMS and
third-party payer support of telehealth will be invaluable to
creating a better system for patients, providers, payers, and
hospital systems. Continuing to reimburse for telehealth ser-
vices stands to improve access to care and reduce overall costs.
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