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This study investigates the feasibility of conducting a 6-week intervention program

comparing online yoga-based and standard exercises among 10 injured pre-surgery
rotator cuff patients. A feasibility study of 10 patients recruited from surgical wait
lists was conducted. Patients were assessed for shoulder flexion, abduction and
external rotation range of motion and strength at baseline and 6-weeks. The SPADI
questionnaire was used to assess pain/function. 8/10 patients did not complete the
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full study protocol. The case report illustrates that the yoga group patient worsened,

while the standard exercise group patient improved in strength. SPADI results were
changed by less than 10% indicating no clinically important change. Qualitative
feedback suggested that patients might be open to online exercises however further

developmental work is needed to define a feasible protocol.
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Introduction

Rotator cuff (RC) tears are a very common orthopedic condition.
Reports claim that 25% of people in their 60s and 50% of people
in their 80s suffer a RC tear, making it the most common shoulder
surgery performed.' Also, it is reported that the annual cost of RC
repairs is approximately $3 billion in the United States alone.

Exercise has been shown to benefit RC patients in terms of reducing
pain, improving strength, ROM and function.®* However, clinical
studies have primarily examined the role of traditional exercise for
RC rehabilitation. The effects of yoga as exercise through an online
home based setting have been scarcely investigated. This chapter will
discuss the feasibility of a 6-week long exercise intervention. The
purposes of this feasibility study were to:

i. Determine the logistics of implementing a 6 week, online exercises
program for patients with rotator cuff (RC) tears awaiting surgical
repair.

ii. Identify potential positive and negative patient responses to the
exercise programs (treatment effects and harms).

iii. Identify recruitment issues and retention of participants for a
future clinical trial.

iv. Identify the feasibility of implementing outcome measures.

v. Identify potential improvements in the research protocol that
might be needed to move forward with the future clinical trial.

Participants
Sample recruitment

Patients were recruited by telephone from the surgical wait lists
of two orthopedic surgeons (fourth and fifth co-authors) at the Roth
McFarlane Hand and Upper Limb Centre (HULC) located in St.
Joseph’s Hospital. Patients provided informed consent as approved by
their signatures on consent forms. The initial intention was to recruit
a sample of up to 30 participants, assuming a 50% response rate and a
potential pool of 60 participants that would be contacted within a three-
month interval. Over the course of the 3 month recruitment period 51
patient files were obtained from two surgical wait lists. Each file was
analyzed to see if patients were eligible if their surgery was scheduled
within 6 weeks from the time the file was received that patient was
excluded. A total of 49 calls were made during those 3 months. (Two
files did not have patient contact information so calls could not be
made). Of 49 calls seven were excluded because the patient informed
the examiner he/she would either be having their surgery within 6
weeks or had already undergone their surgery. Thus 42 patients were
eligible however 32 declined the invitation to participate and only 10
consented. Of these 10 patients three were randomized to the standard
exercise group and seven to the yoga group via envelopes. By the end
of the 6 weeks only two patients completed the entire intervention.
(One patient discontinued with the exercises because of her upcoming
RC surgery while another patient opted out due to vacation. Three
patients elected out due to pain. Finally three patients only provided
qualitative feedback in response to predetermined interview questions
over the telephone to inform understanding on their perceptions
and adherence to the assigned exercise program since they did not
underdog pre/post). In the end, two patients completed the program
and the full pre/post testing (Figure 1).
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Figure | Flowchart demonstrating patient inclusion/exclusion.

Methods

Inclusion/exclusion criteria

To be included in the study patients had to be on a surgery wait
list for their rotator cuff injury and be 18 years or older. Patients were
excluded if their surgery was booked within 6 weeks or they had co-
morbidities that precluded participation in an exercise program.

Ethics and consent

A letter of information a patient information/consent form, a
Diary form and a telephone script were created for this study. Ethical
approval was obtained from Western University’s Research Ethics
Board.

Development of interventions

Standard exercise for rotator cuff is therapeutic exercise that
recruits specific rotator cuff muscle groups. The comparison was a
yoga-based exercise also intended to recruit rotator cuff muscles. It
was decided to only focus on three exercises to optimize adherence
and understanding given that this was an independent home program.
Further, we purposively kept the number of exercises* repetitions
(3 sets, 10 repetitions) and length of instruction (under 5 minutes)
the same in both exercise options. The second and third co-authors
reviewed AAOS practice guidelines for home programs for patients
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with rotator cuff disorders integrated that with their own clinical
expertise and identified three key therapeutic exercises standing
row, internal rotation and external rotation. The physical therapist
had experience with yoga and identified three yoga poses that might
recruit rotator cuff muscles isometric prayer pose, half cobra pose and
sphinx pose.

Once the exercises were selected a video script was created,
reviewed and edited by all authors. During filming the third co-
author served as the instructor in the standard exercises video while
a certified yoga teacher (KN) served as the instructor for the yoga
video. Both videos were shot using a Nikon point and shoot camera
and edited on Movie by one co-author (DM) and reviewed by all
coauthors. Revisions of the video were made based on co-author
feedback. Both videos were kept under 5 minutes each so patient
did not have to spend a long time following the video. Next videos
were uploaded to YouTube as unlisted and patients were sent a link
to their email addresses (which they provided during pre-assessments
or through phone) for individual viewing. Only patients with the link
could access the content. The unlisted option (compared to private)
allowed participants to have access to the video without having a
YouTube account and also remain closed so only the individuals who
had the video link could access the content.

Study measures

The SPADI is a 13 item questionnaire that is used to measure
pain and disability five questions evaluate pain and eight questions
evaluate disability.* SPADI is a reliable shoulder questionnaire for
measuring RC disease® acceptable for clinical practice and shows
good construct validity.® The minimally detectable change (MDC),
which is the smallest real change outside of measurement error’ is
18 points (95%) for patients assessed twice in SPADL.® ROM was
measured using a double-armed, clear plastic goniometer (Stryker
Physiotherapy Associates) and strength using a HHD (JTECH
Medical), a portable® non-invasive, light-weight and efficient device
that is capable of detecting minor increases or decreases in muscle
strength.!” Compared to Manual Muscle Testing (MMT) the HHD is
better because it provides a more objective evaluation in determining
muscle strength.®

Study procedures

Participants were invited to HULC where ROM and strength
testing were assessed. SPADI questionnaires were also completed
during both pre and post. Consent forms were signed (one copy was
given to the patient while another was kept in the clinic) and the study
was explained in detail. Personal information including name, age,
sex, rotator cuff history and location of injury (right or left shoulder)
were noted by hand. Patients were then randomized via envelopes
to receive either an online yoga or a standard exercises video. They
were informed to which group they belonged immediately after
randomization.

Clear instructions were given that patients had to do the movements
to the best of their ability if it was too painful they could stop. Patients
sat on a chair with their back against the frame. Strength levels were
generally assessed first by the examiner using a HHD. The examiner
demonstrated SF, SA and ER before having the patient perform the
movements.® The same testing protocol was used in both pre and post
assessments.
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Strength assessment

Strength was measured using a HHD. All patients were assessed
while seated. Calibration of the HHD and an explanation of the testing
procedure were completed prior to commencing the test. For SF the
patient had their elbow extended and at 90 degrees flexion.!! In our
case, the patient had their elbow flexed at 0 degrees because it is likely
that patients would have had difficulty starting at 90 degrees seeing
as how their injury affected their ROM and strength. The HHD was
placed above the patient’s elbow'? or middle of the humerus. The
examiner stood to the patient’s testing side and held the HHD firmly
in both hands."

For SA the patient had their elbow fully extended and their arm at
90 degrees abduction.'’ Again, however, in our case the patient had
their arm at 0 degrees for the mentioned reason. The HHD was placed
in the same position as stated in SF. For ER the patient had their
elbow flexed to 90 degrees arm at 0 degrees and forearm in neutral.
Instructions to keep their elbow close to their body were given so arm
abduction was avoided. The examiner placed the HHD on the “dorsal
aspect of the distal forearm” and stood to the testing side clasping the
device firmly in hand.” Patients were instructed to exert maximum
effort to move their arm in the required position while the examiner
applied increasing resistance.'* They were also asked to sustain the
effort for approximately 6 seconds until the examiner said to relax.!?

Unfortunately, the isometric testing performed was compromised
because patient’s testing positions were not accurately controlled.
They were asked to perform each movement to whichever degree they
could before it began to hurt and they could not go any further. Each
movement’s range ended on a different arc. To illustrate SF, SA and
ER all started at 0 degrees but there was no fixed point the patient was
told to end their movement (i.e. stop at 90 degrees) which weakened
the comparison of pre/post results. Unfortunately, with strength
testing even minor changes in body positions significantly affected
results'® so accuracy was compromised.

ROM assessment

All patients were tested while seated. (Both strength and ROM
testing used the same chair). SF, SA and ER movements were
measured using a goniometer. The advantages of goniometry allow
for: effortlessness of use, direct measurement of shoulder joint angles
cost, effective/economic benefit and portability. Unfortunately despite
the advantages a major disadvantage is the manual inspection of
goniometric reading. Results could only be visually estimated which
made it difficult to assess ROM when measuring joints with thick
layers of soft tissue.!” Typically, ROM testing occurred after strength
testing however there was no fixed rule.

For SF and SA, the fulcrum or pin of the goniometer was closely
aligned with the patient’s glenohumeral joint axis.'® The center of the
goniometer was placed on the posterior glenohumeral joint'® with one
arm perpendicular to the floor and the other aligned according to the
angle of the proximal humerus.” For ER, the patient had their elbow
flexed at 90 degrees with their humerus on the side.?® The goniometer
was positioned with the fulcrum at the olecranon (under the elbow)
with one arm parallel to the patient’s thigh and the other moving along
according to the forearm.?' Goniometric readings of maximum ROM
were recorded for the affected and unaffected arm. ROM measures
were taken only once for a total of six scores.

A single examiner (DM) performed all testing. It is important

Copyright:
©2017 Mehtaecal. 10

to note that the examiner is not a physiotherapist however testing
was performed in the presence of an experienced physiotherapist,
who verified the accuracy of the readings and provided suggestions
for improvement. Finally t-tests were not performed because this
is a feasibility study and it did not have enough power. Descriptive
analysis was performed from both ROM and strength assessment.

Follow up calls

Patients enrolled in the study were informed they would receive
follow-up calls approximately every 2 weeks to determine how the
study was progressing. The primary question asked was how are you
finding the exercises? During the first follow-up call (2-week mark)
four out of 10 patients (RC1/3/4/6) stated that they never received
the video three patients (RC1/7/8) did not answer the call so a brief
voicemail message was left. (One patient (RC2) out of these three
soon after returned the message and stated everything was going
well [yoga group]). One patient (RC5) opted out due to pain with the
(yoga) exercises and the remaining two patients (RC9/10) stated the
exercises were “good” and “pretty good”.

It is unknown why some patients did not receive the video link
while others did. Nevertheless, video links were re-sent using HULC’s
email address instead of the examiner’s Western’s email account
which was used initially. The four patients who did not receive the
video links initially were called to see how they were progressing 2
weeks after video links were resent. (One out of these four patients
(RC3) had informed the examiner of her hesitation with performing
the (yoga) exercises due to limited mobility/strength and opted out).
One patient (RC1) did not answer the call so a voicemail message was
left, another (RC4) stated he probably would not be continuing with
the (yoga) exercises for much longer due to pain but would continue
for a bit and the last patient (RC6) was waiting for a resistive band in
the mail (which was required for the std. ex. video) and therefore had
not begun the exercises.

During the 4 week follow up call for the patients who received
the video when it was first sent one patient’s (RC2) family member
answered the call and took down the examiner’s contact information
saying the patient would return our call another patient (RC7) stated
the (yoga) exercises aggravated his shoulder and caused pain (he had
three cracked vertebrae in the lower back); another (RC9) stated the
(std. ex.) exercises were going “fine” but did not feel there was an
improvement in her condition, another (RC10) stated he had “fallen
off a little bit” and it was “more work than he was getting out of it”
(yoga).

For the patients whose schedule was pushed back by 2 weeks, one
patient (RC1) stated that she discontinued with the (std. ex.) exercises
because of her upcoming surgery, another (RC4) was recommended
to stop the (yoga) exercises by his clinician because of pain, another
(RC6) did not answer the call and finally the last patient (RCS8, yoga
group) stated that she was not a part of the study because of vacation.
During the final or 6" week follow up call post assessment testing was
scheduled through email for one patient (RC2) since follow up phone
calls were ineffective and another patient (RC6) contacted HULC
to schedule post assessment testing. The three patients who did not
undergo pre/post testing (RC7/9/10) were asked specific questions
regarding their perceptions of the video.

Post intervention interview

A semi structured interview developed by DM and approved by the
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second co author for the purpose of this study was used to interview
patients (RC2 and RC6) one-on-one regarding their experiences of
using the online exercise program. Interviews took place at HULC
and patient answers were jotted by hand as well as audio recorded
(using an application called ‘Audio Recorder’) on a cellular phone.
Diary forms were collected and kept on file. The three patients who
did not undergo pre or post testing (RC7/9/10) were asked the same
questions that were asked of RC2 and RCé6-except for one would
you say your condition improved? Again answers given were jotted
down by hand. However patient answers were not recorded. Patients
who opted out of the study were asked for their general views about
the online exercise program either during follow-up calls or through

Table | Key information of patients in study
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email but no concrete set of questions was created.

Results

Patient demographics

There were five female and five male patients in the study the
youngest being 49 years old and the oldest being 68. Among the
females the average age was 61 years and 59 among the males.
Patient’s group allocation (yoga or std. ex.) priority (level of urgency
for surgery), age, sex, affected shoulder (left or right), RC history
(number of RCI occurrences), and any co-interventions are provided
below (Table 1).

Name Group' Priority Age Sex Affected Pre/Post tests RC history (RCI Co* or prior interventions
allocation shoulder done? cause)

4 (Least . .

RC1 Std. Ex. urgent) 66 F Right Yes/No 2nd occurrence Did PT for 12 weeks-2 years ago
4 (Least Ist occurrence Exercises at YMCA*

RC2 Yoga 68 F Right Yes/Yes (accident in aquatic Uses weights, plays badminton*
urgent) .

class) Aquatic class*

RC3 Yoga 4 (Least 49 F Left Yes/No 2nd occurrence Gym .
urgent) Exercises/ stretches

RC 4 Yoga Not stated 66 M Left Yes/No Ist occurrence Tried PT but could not do it on

RC arm
RCS Yoga Not stated 64 M Left Yes/No 1st occurrence 12 weeks Of. PT-3 months prior
(before Christmas)

3 (Least .

RC6 Std. Ex. urgent) 62 M Left Yes/Yes Ist occurrence Did PT for 3 months

RC7 Yoga 3 (Least 53 M Left No/No N/A (tripped on a Doing PT since Aug.*
urgent) curb)

RCS8 Yoga 3 (Least 60 F Right Yes/No Ist occurrence (work Did PT and acupuncture
urgent) related)

RCO  sdpx  ddestoo g Right No/No Ist occurrence None listed
urgent) (riding a bike)

RC 10 Yoga 4 (Least 50 M Right No/No N/A (overhead qus PT, massage, strength
urgent) presses) training™®

Note:“Priority”: 1,2=most urgent; 3,4=least urgent

Feasibility issues
Recruitment

Recruitment was a major concern in this study as from a total
of 51 potentially eligible only 10 were recruited. Even if retention
were high this would mean that a study requiring 200 participants
would need to be drawn from a sample of about 1000 patients. A
variety of barriers to recruitment were identified including incomplete
information and the patient files issues with patient concerns about
the travel associated with the study and the fact that surgery was
imminent. Patients declined to participate for other reasons such as
lack of availability (patients did not answer calls), general lack of
interest, and/or busy with other commitments.

Potential solutions to these recruitment issues are possible. There
are multiple sources within the hospital to verify patient contacts and
a site specific study coordinator present when referrals were received

could contact referral sources for contact information. The major
barrier was the burden of interim assessments. Options for future
studies include measuring ROM using video motion technology like
Dart fish?? or photographs.” Since the benefits of independent web/
video exercise programs are aimed at reducing patient burden in travel
it appears that reducing visits for assessment for study outcomes is
also important. Highlighting the potential convenience then may be
important for recruitment since a number of potential participants
were “not interested”.

Retention

Retention was equally problematic with only 2 out of 10
completing the entire protocol (thus 80% drop out rate). While we
asked non-completers to provide feedback only three provided
qualitative feedback and five opted out at various points throughout
the study primarily due to pain. This may need to factor in the
issue that greater supervision and feedback may be needed to avoid
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increasing pain or poor targeting of the exercise program. In three
cases we offered non attendees the option to perform the video-based
exercises and provide qualitative feedback at the end and so better
understand feasibility given our recruitment challenges. Regardless of
this alternative option, certain patients still opted out. Potential ways
to increase recruitment in future trials could be to offer an incentive
and/or conduct in-house visits for assessment.

Future sample size considerations

Knowing that the clinically important difference (CID) or the
smallest change that is meaningful for a patient® for our group is
smaller than the CID estimated for individuals we can assume that a
potentially relevant CID for a future clinical trial might be a minimum
four points on the SPADI (50% of the CID for individuals which
ranges from 8 to 13).° Calculating the sample size requirements for
80% power, a=0.05 for patients with moderate disability (SPADI 59
vs. 50 suggests that 63 patients would be needed per group. Without
improvements in recruitment and retention the sample size for one
group would be achieved by screening 315 patients and enrolling 63
patients. Clearly the study is not feasible unless both improvements in
recruitment and retention are attained.

Outcome measures

There is a possibility that some lack of standardization was
introduced into the study protocol in terms of how strength and range
of motion were measured since a consistent joint position was not
used for all muscle testing. Better standardization of procedures
might improve consistency across raters and overtime. Use of a single
evaluator would reduce measurement errors but may not be possible
if the sample size requirements necessitate a multicenter study.
Standardized isometric testing that provides reliable results have been
previously shown using a HHD for rotator cuff muscles.?* Lack of
standardization weakens reliability and heightens random error, by
making it difficult to determine a true change in patients over time.

Exercise fidelity and adherence

The fidelity or ability of the patients to reproduce the intended
exercises is unknown the program was designed to be delivered
remotely and executed independently. While every intention to
provide clear instructions was made, the extent to which these were
understood and executed is unknown. Given the observations in
this study and our previous case reports stating that exercises may
have adverse consequences the need for greater supervision in future
interventions is indicated. A potential solution to this would be to
provide in person training at the beginning of the program and ensure
that patients can reproduce the intended exercises prior to continuing
on independently. A teach back approach to instruct patients on
exercises and a check of the initial understanding could have avoided
lack of exercise fidelity, may have enhanced satisfaction and in turn
adherence? but this would require more resources for an independent
self management approach.

Our results suggest that for the two patients who completed the
intervention adherence was very high. This is inconsistent with the
number of people who dropped out of the study. Since this study used
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self reported measures (SPADI and Diary form) it is possible a bias
is present. Patients were asked to be completely honest in their Diary
and SPADI forms but it is possible patients may have felt the need
to present a certain image thereby providing exaggerated/inaccurate
information. Future studies should consider standardized adherence
measures that are self-reported, can potentially wearable sensors that
could objectively measure performance. In designing future trials it
will be necessary to alter any shortcomings that were apparent in this
study design.

In designing future trials, it will be necessary to alter any
shortcomings that were apparent in this study design (Table 2).lysis

The feasibility of running a 6 week online exercise at home
intervention in this study was weak given the high attrition rate
and the counterproductive results for one patient. Adherence to the
intervention was assessed through Diary forms which were closely
observed to assess the days and times of when patients participated
in the intervention. However only two such forms were analyzed and
both showed excellent adherence.

Responses to the exercise programs were assessed through patient
feedback which was given by email over-the-phone or in-person.
Table 3 below demonstrates responses from the three patients who
did not undergo pre/post testing. “Q.1, Q. 2” etc. correspond with the
questions below.

1. How did you find the video exercises?
Did you do them every day for 5 minutes?
Would you say your condition improved?
What did you like about the study?

Is there anything you disliked about the study?

S

Is there any feedback you would like us to know?

Two of the patients who dropped out of the study informed the
examiner via e-mail that the video was clear and the instructions were
easy to follow. However, they discontinued because of pain.

Potential improvements in treatment implementation were
assessed by patient feedback and analyzing the reasons why patients
declined to be in the study assessed recruitment issues. The feasibility
of implementing the outcome measures (ROM, strength and function)
was attainable. Results were collected from a goniometer, HHD
and SPADI and analyzed via percent change calculations. A simple
mathematical formula was used: [(post result-pre result)/(pre
result)]*100. Moreover, SPADI forms specifically were analyzed
by summing each subscale (pain and disability) as a percentage. The
total SPADI score was calculated by summing questions from both
subscales and dividing by the total.

Note: SPADI is out of 130, but if a question was left unanswered
then the total became 120.* Basic arithmetic (addition and subtraction)
was done to determine if a change occurred from pre to post
assessments.
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Table 2 Concerns in study and their rectification

Error/Concern Potential rectification

) . ) . Call to verify if patients received the video soon after it is first sent by the examiner.
Video link not received by some patients.

Use of a hospital-based website and email to deliver interventions

Consider using a teach back approach at the initiation of the program that would be
delivered in person, or a virtual one on one consultation with the therapist

Patients may not be doing the exercises correctly.  Institute an adverse event reporting procedure to immediately contact patients who
experience worsening of symptoms

Provide online tools for how patients can assess their own exercise fidelity

Randomization. Too many patients were Block randomization. I.e. using block of six, so three patients get yoga and three patients
randomized to the yoga group get standard exercise treatment.

Stress the importance of cuff muscles in video by demonstrating the poses. (Perhaps show
a right and wrong approach so patients have better under-standing).

Yoga video does not stress the importance of

engaging cuff muscles. Consider other alternatives that might be more important than yoga for future clinical trials

such as different formats for providing standardized exercise

Basic science studies investigating whether yoga poses do engage rotator cuff muscles

Patients could not attend pre/post testing due to

location Have a virtual pre/post testing environment or do in-house assessments

Discordance between high reported adherence

L Consider alternate forms of measuring adherence including self-report and sensor-based
and low participation in the study J e P

Table 3 Feedback from patients who did not undergo pre/post testing

Patient Q.1 Q.2 Q.3 Q.4 Q.5 Q.6
“Didn’t find o , “They were easy to
them too bad” I think so, yes follow” First time using
RCT Every day for 6 it, nothing to Not at this point
. weeks com-pare the
They would “Very well put rogram t
definitely be a “Definitely” Y P - program o
» together and clear
benefit
“Helpful” “Independent” Validity concern ~ “Too loosely goosey”
RC9 N/A “Yes I would”
. s No one checked
Videos were Didn’t have to report in ROM and strength
clear to any clinic/ person” was not measured
No pre/ post
Did exercises 2 or « . .
3x a week for the l:;?ttr};rsri’r,nple basic
first 2 weeks pro-g
« Week 3=everyday
[found them o “Hard to tell if the
RCI10 pretty basic = I don’t think it Not reall exercises did anythin
(He did a lot Weeks 4-6=2x/day would hurt” y for the shoul der’}’, S
more) Felt good for my back

At the start he had
a harder time due to
injured wrist
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