Technical Note

The Shoulder Telehealth Assessment Tool in ®
Transition to Distance Orthopedics

updates.
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Abstract: The role of telehealth in orthopedic surgery is rapidly expanding, a movement largely brought about by the
coronavirus disease 2019 (COVID-19) pandemic. Virtual clinic encounters using a video chat platform or a simple tele-
phone call offer the patient and surgeon numerous advantages that are now better appreciated by the orthopedic com-
munity at large. However, barriers to effective patient evaluation exist, and a successful patient assessment is highly
dependent on technique. In particular, performing a shoulder physical examination during a virtual encounter poses
many obstacles. We present a technique to complete a patient-led, comprehensive shoulder physical examination using an
easy-to-understand pictorial guide called the Shoulder Telehealth Assessment Tool (STAT). A STAT form is provided to the
patient and designed to be completed at home without the real-time instruction of a provider, before the virtual
encounter. Parameters include assessments of all planes of shoulder range of motion, visual analog scale (VAS) and Single
Assessment Numeric Evaluation (SANE) scores, and the components necessary to allow for conversion to an abbreviated

Constant shoulder score if the provider so desires.

elehealth is a relatively new entity in orthopedics.

By the definition of the Centers for Medicare and
Medicare Services, a telehealth visit uses any tele-
communication system between a provider and a pa-
tient, including telephone encounters.' ™ Telemedicine
is a form of telehealth that uses, at minimum, video
and audio equipment.”* Telehealth services afford
patients and providers certain advantages over in-
person clinical visits. These services have been shown
to increase access to health care in rural pop-
ulations.”® The use of telemedicine technology has
been shown to be cost effective, and patients were
equally satisfied with telemedicine and in-person
follow-up appointments.®'’ A major limitation to the
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widespread use of telehealth services has been its
slow acceptance by Medicare.''

The coronavirus disease 2019 (COVID-19) pandemic
has had far-reaching effects on the American medical
infrastructure nationwide, allowing for an unprece-
dented peek at what possibilities lie ahead in the field of
telehealth. The Centers for Disease Control and Pre-
vention (CDC) promoted the increased use of tele-
health services to facilitate patient encounters while
maintaining proper social distancing precautions.'”
Subsequently, Medicare temporarily expanded re-
imbursements to include encounters using video or
phone conferencing under the Coronavirus Prepared-
ness and Response Supplemental Appropriations Act
and Section 1135 waiver.’ Through somewhat of a trial
by error, telehealth and orthopedics have been merged,
with 73% of orthopedic departments implementing
telehealth services, in 1 Study.12 In the process, barriers
to effective patient evaluation using phone or video
conference were identified. As telehealth in orthopedics
is likely here to stay, technological innovation and
practical adaptations are of value now, and for the
future.

With the Shoulder Telehealth Assessment Tool
(STAT), the authors sought to develop a shoulder
physical examination routine that could be easily
completed by the patient at home before the electronic
visit, without the real-time instruction of a provider.
The form includes visual analog scale (VAS) and Single
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Assessment Numeric Evaluation (SANE) scores and was
designed using previous literature that correlates simple
movements to degrees of motion.”'”'®  The
comprehensive examination was designed to provide
accurate data regarding shoulder range of motion and
identify shoulder pathology in the preoperative or
postoperative patient, even if the visit is limited to a
simple phone call. An abbreviated Constant score can
then be calculated from the collected data.'” Second-
arily, this technique could serve as an example for
further research in the development of reliable tele-
health physical examination tools for other joints.

Technique

The patient is instructed through simple movements
compiled in an easy-to-understand, pictorial guide
(Fig 1) that is distributed electronically or through

The Shoulder Telehealth Assessment Tool (STAT)

PAIN & ACTIVITY:
1. Please circle your average level of daily pain:
0 1 2 3 4 5 6 7 8
No Pain

G. R. SPROWLS ET AL.

regular mail before the scheduled e-visit (Video 1). The
patient is instructed to complete this form before the e-
visit. The form can be reviewed with either a clinic
staff member or the surgeon directly during the
encounter. Any questions the patient has regarding the
prescribed maneuvers can be addressed during the
encounter. If the encounter is performed using video
chat, the patient and provider have the added advan-
tage of visually communicating about the movements
to aid in patient understanding. However, the physical
examination form design is intended to limit the
amount of required communication about maneuver
technique between patient and surgeon during the
encounter. We aimed to eliminate the need for video
chat altogether, to avoid increased equipment re-
quirements for the patient, obviate the need to instruct
patients during the encounter, and remove the hassle
with adjusting the video angle to capture the
maneuvers.

10

Max Pain

2. Please circle how you would you rate your shoulder today as a percentage of normal (from 0 to 100%,

with 100% being normal)?
0 10 20 30 40 50 60 70 80

3. Please circle your current level of daily activity:

UNAFFECTED SLEEP FULL WORK

RANGE OF MOTION:

® In order to assess how your shoulder is functioning we are going to ask you to complete a few simple
movements and respond by circling yes or no with the corresponding movement. All of these

movements should be completed with your affected shoulder.
® For the first section please stand or sit with your back and head against a wall.

1. Can you touch your chest?

100

FULL RECREATION / SPORT

Fig 1. The Shoulder Telehealth Assessment
Tool (STAT) includes visual analog scale
(VAS) and Single Assessment Numeric
Evaluation (SANE) scores and was designed
using previous literature that correlates
simple movements to degrees of motion. An
abbreviated Constant score can be calcu-
lated from the collected data, it the provider
so desires.

2. Can you touch your chin?
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3. Can you touch your nose?
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4. Can you touch the top of your head?

. . Yes
Fig 1. (continued).

5. Can you touch the back of your head?

We use a standard set of tasks to assess multiple
planes of shoulder range of motion and special tests of
the shoulder to simulate a standard in-person physical
examination performed by an orthopedic surgeon
(Fig 1). These movements have been previously studied
in the physical therapy literature to correspond to
minimum shoulder ranges of motion.'*"'®"'” This form
is complete with >1 illustration per movement and “yes
or no” options listed to allow the patient to accurately
track responses. The tasks are numbered for review
during the encounter. With the data collected from the
form, an abbreviated Constant shoulder score can be
calculated, if the provider so desires."’

First, VAS score, SANE score, and activity level
assessment provide patient feedback and aid in con-
version to the Constant shoulder score.'”'”'® To assess
forward flexion, the patient is asked, “While standing or
sitting upright with your head and back against a wall,
with your affected shoulder, can you touch your chest,
chin, nose, top of your head, and back of your head?”

No Yes No

6. Can you reach your opposite armpit?

These movements correspond to a minimum of 30°,
35°, 60°, 105°, and 110° respectively, of forward
flexion as well as 0°, 30°, 55°, 110°, and 125° of
shoulder abduction.'* Each of these movements should
be completed with the back and head against the wall
to control for scapular and thoracic motion. To assess
adduction, the patient is asked, “While standing or
sitting upright, can you touch your opposite armpit
with your palm?” This corresponds not only to 115° of
adduction, but also ~55° of forward flexion.'* For in-
ternal rotation, the patient is asked, “Can you reach
your back pocket on the same side, and can you touch
your lower back?” These movements correspond to a
minimum of 50° of internal rotation and 50° of shoul-
der extension.'*'®'” The “hand-behind-the-back”
maneuver is an accepted method to quantify shoulder
internal rotation.”’ However, determining the exact
level would be difficult without an in-person exami-
nation. For external rotation, the patient is instructed to
stand with the affected shoulder against the wall and
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7. Can you reach your back pocket on the same side?

Yes No Yes

G. R. SPROWLS ET AL.

8. Can you reach your lower back?

No

9. Next stand with your affected shoulder against the wall facing right for the right shoulder and left for

the left shoulder. Hold your elbow at 90 degrees and try to touch the wall with the back of your hand. Can

you touch the wall with the back of your hand?

elbow flexed to 90° and asked, “Can you place the back
of your hand against the wall?” This corresponds to
approximately neutral external rotation."’

Special tests are more complicated, but several can be
performed without an examiner or assistant present,
with discernable results. For example, drop arm, cross
body, belly press, lift off, and Speed’s tests can elicit pain
at the shoulder and signal a positive test to the patient
that can be recorded. Isometric strength testing of in-
ternal and external rotation and abduction can provide
the clinician with additional valuable information if the
patient notes feelings of subjective weakness, pain,
both, or neither with these maneuvers.

Finally, we provide an example documentation tem-
plate that can be used alongside the examination form

Fig 1. (continued).

when documenting the patient encounter in an elec-
tronic medical record system (Fig 2).

Discussion

The abrupt turn to telehealth during the coronavirus
pandemic will likely result in a large amount of data
and anecdotal provider testimonials regarding its use-
fulness. Separate from the influence of the pandemic
crisis, in 2020, legislation passed to increase telehealth
services covered under the Medicare Advantage plan.'’
The role of telehealth in orthopedics can only be ex-
pected to expand.

Previous studies have described successful telehealth
physical examination using live video feed to observe
patient movements.”' >> However, this requires the
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SPECIAL TESTS:
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*  For the next section we are going to ask you to complete a few maneuvers that will tell us what
motions are painful for you. These movements will involve both arms.

10. Raise your hand as high as you can out to your side and then lower your arm slowly. Is this painful
when you lower the arm?

Fig 1. (continued).

Yes No

11. Place your hand across your body and pull

Yes

patient and provider to carefully coordinate a routine
while also capturing the necessary angles to record
the examination, often requiring another person to
assist with filming.”'*> The provider must instruct the
patient in these movements, ensure that the recording
is adequate, and observe to assess range of motion. In a
recent study, 70.8% of orthopedic telemedicine en-
counters were performed by the surgeon without clinic
staff or advanced practice provider assistance.’*
The time constraints of a telemedicine visit might pre-
clude the surgeon from performing a thorough and
effective video-based physical examination with each
patient.

it close to your body with your free hand. Is this painful?

. Is this painful?

No Yes No

Although good results were found in a study of video
chat postoperative visits after arthroscopic rotator cuff
surgery, there were limitations to the study design.””
Patients were excluded if they were unwilling or un-
able to use the video platform becuase of lack of skill,
equipment, or high-speed internet.”> The results
demonstrate that motivated, capable patients can have
successful follow-up using telemedicine. The utility of
these services for patients who are resistant to the idea
of telemedicine or lack the resources necessary to
partake in videoconferencing is less clear. Cellular de-
vices with functioning cameras are nearly ubiquitous
across our society,”> but the added patient
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13. Place the back of your hand on your lower back and then press backwards. Is this painful?

Yes No

Fig 1. (continued).

14. Hold your arm straight out in front of you as if you were holding a platter and try to not let this hand

move. Gently press down on your forearm with your other hand. Is this painful?

requirements to possess a functioning videoconfer-
encing device (smartphone, tablet, or computer), the
correct teleconferencing application to connect with the
physician, and the skills necessary to effectively film
physical examination maneuvers may actually present
additional obstacles to health care accessibility.

If implemented effectively, telehealth services have
the potential to increase health care availability to
elderly patients, nursing home residents, or patients in
rural settings or socioeconomically disadvantaged situ-
ations. It is our hope that patient-led, picture-driven
physical examination forms might help simplify the
process of obtaining physical examination data in the
most limited social situations. Although videoconfer-
encing certainly aids in telehealth patient evaluations,
the physical examination form presented in this study

can be effective even if the telehealth encounter is
limited to a simple telephone call.

A limitation of this technique is the lack of validation
data to correlate it with a standard, in-person physical
examination completed by an orthopedic surgeon. Pa-
tient safety must be assessed using this form in place of
regular clinic follow-up. We sought to incorporate
previously validated and published pain scores and
movements in the design of the form. Future validation
of this physical examination form is planned. The au-
thors believe that the physical examination form could
be of great use during the transition to telehealth and
thus felt it prudent to disseminate this material in a
timely manner. In addition, we hope that this physical
examination form will serve as a template for additional
physical examination aids, applicable to other
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(continued).
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For the next section we will ask you to perform a few movements while resisting them with your free

hand. All of these should be performed with your arm at your side, your elbow bent to 90 degrees,
and your thumb pointing up.

15. Place your hands together and press them together. Does your shoulder feel weak? Is this painful?

‘Weak Painful Both Neither

16. Place your free hand on the back of your hand and then try to move your affected hand outward.
Does your shoulder feel weak? Is this painful?

‘Weak Painful Both Neither

17. Hook your free hand around your elbow and try to push your elbow away from your body. Does your
shoulder feel weak? Is this painful?

Weak Painful Both Neither
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Electronic Medical Record Physical Exam Template for the Shoulder Telehealth
Assessment Tool (STAT)

(Right / Left) Shoulder Physical Exam:

*The following physical exam was obtained using a specialized Telehealth Examination
Form requiring the patient to perform the exam without a physician present. The virtual
health patient encounter was completed using (video conference, phone conference)
using (interactive video and audio device / telephone) during which the physical exam

findings were reviewed with the patient and any questions regarding correct exam
techniques were addressed.

Range of Motion:

Forward Flexion: Able to actively take hand to (chest, chin, nose, top of head, back of
head) corresponding to (30, 35, 60, 105, 110 degrees of forward flexion)
Abduction: Able to actively take hand to (chest, chin, nose, top of head, back of head)

Fig 2. The text in this figure can be copied
as a saved template into the individual
provider’s electronic medical record pro-

corresponding to (0, 30, 55,110, 125 degrees of abduction)

* Adduction: Able to actively take hand to contralateral axilla, corresponding to 115 of

adduction and 55 degrees of forward flexion

* Internal Rotation: Able to actively take hand to lower back OR ipsilateral back

pocket, corresponding to 50 degrees of internal rotation

¢ External Rotation: While standing with shoulder against a wall, able to actively take

hand to the wall, corresponding to neutral external rotation.
Special Tests:

* Drop arm: Positive / Negative (Indicated by presence of absence of pain)
* Cross Body: Positive / Negative (self-performed without aid of additional examiner)

¢ Belly Press: Positive / Negative
e Lift Off: Positive / Negative

* Speed’s: Positive / Negative (self-performed without aid of additional examiner)

gram and used during or after each tele-
health visit to enhance documentation
efficiency.

orthopedic subspecialties and other components of a
comprehensive orthopedic physical examination.
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