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Background: Lack of physical therapists has led to increment of self-managed rehabilita-
tions in post-arthroscopic rotator cuff repair (ARCR) in the forms of booklets or leaflets.
Purpose: The aim of study is to investigate 1) the acceptance of post-ARCR patients 
towards an education booklet, and 2) whether it could be a timesaving and laborsaving 
tool to physical therapists.
Methods: An education booklet was established through a systematic review. Patients who 
underwent ARCR in our hospital were included and randomly assigned to the intervention or 
control group (27 women, 21 men, mean age=57.06 years old). Patients in the intervention 
group received educational booklets, and an evaluation was also obtained after they finished 
reading. Patients’ understanding of the booklet was determined by asking patients to re-enact 
training presented in the booklet. Then, a therapist blinded to allocations would personally 
demonstrate training to patients until patients fully understood the protocol. For the control 
group, the same therapist coached patients until the whole protocol was clearly understood. 
The coaching time for patients in both groups was recorded.
Results: Out of 48 patients, 24 (50%) were randomly assigned to the intervention group, and 
21 (87.50%) completed their questionnaire. Out of these 21 patients, 20 (95.24%) rated the 
booklet as “excellent and easy to read”, and 17 (80.95%) felt that the booklet was helpful. 
The re-enaction accuracy was for strengthening training and specific training (71.43% and 
61.90%, respectively). As compared to the control group, the time of coaching for the 
patients to fully master the protocol in the intervention group was significantly less (P<0.01).
Conclusion: Patients highly applauded this booklet, and they cherished the information and 
support it contained. Nevertheless, the re-enaction accuracy was not high, suggesting that the 
high level of acceptance does not guarantee full understanding of information sent to 
patients.
Keywords: rotator cuff injuries, arthroscopy, rehabilitation, pamphlets, evaluation studies

Introduction
Rotator cuff tears are one of the main causes of shoulder pain and dysfunction, 
accounting for about 20% of all shoulder injuries.1 Rotator cuff tears are associated 
with increasing age, with 25.6% of individuals in their 60s having a tear, which 
increased up to 50% of individuals in their 80s.2 Arthroscopic rotator cuff repair 
(ARCR) is one of the most commonly performed treatments for rotator cuff tears.3 

It is imperative that patients not only have extremely skilled surgical care but 
a knowledgeable and experienced physical therapist to help guide their post- 
operative progression.4 Physical therapy is an important factor in the clinical 
success of rotator cuff repair.5 A good rehabilitation program is required to 
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increase the likelihood of successful outcome after sur-
gery, to ensure that the patient returns to functional activ-
ities, and to improve the patient’s quality-of-life after 
surgery. However, in order to allow tendon–bone healing, 
many reports advised against passive shoulder movements 
for about 1–2 weeks, and active shoulder movements for 
up to about 6–8 weeks,6–8 which would cause inconve-
nience to patients. Apart from this, patients need to go 
back and forth to the clinic frequently to do early rehabi-
litation training, which is troublesome and leads to 
a decline in patience compliance. Patient’s poor compli-
ance to rehabilitation postoperatively is a significant inde-
pendent prognostic factor that determines cuff re-tearing 
after surgery.9

Especially in developing country, the demand of reha-
bilitative services for the post-operation patients is increas-
ing by the year, yet rehabilitation organization construction 
and resource allocation are seriously lacking, leading to 
low quantity and quality of rehabilitation physicians. The 
number of therapists in developing countries is signifi-
cantly lower compared to rehabilitation personnel in 
developed country. For example, in the US, there are 
over 50 therapists per 100,000 population; which is about 
50-times more than the number in a developing country 
like China.10 Therefore, a timesaving and laborsaving tool 
is necessary to account for the lack of therapists.

The American Society of Shoulder and Elbow 
Therapists (ASSET) offered a consensus rehabilitation 
guideline following arthroscopic rotator cuff repair.11 The 
German Society of Shoulder and Elbow Surgery (GSSES) 
shoulder experts also provided a protocol of rehabilitation 
after rotator cuff repair by referring to existing scientific 
literature.12 However, many protocols including the above 
stated ones did not recommend treatment to patients, but 
were aimed to provide surgeons and therapists with the 
support of clinical information. Therefore, these protocols 
could result in confusion among patients. Recently with 
the increasing use of social media and technology, there is 
a trend towards self-management through self-directed 
education, which facilitates patients taking an active role 
in identifying their problems, actively seeking professional 
help, and the experts would provide techniques and skills 
to aid them in making decisions and take appropriate 
actions.13 Common self-managed formats are educational 
materials such as booklets and leaflets, or educational 
classes on websites.14 Modern patients are active partners 
in their own healthcare, for which they need and demand 
accurate, practical information and advice.15

The main purpose of this study is to investigate 1) the 
acceptance of post-ARCR patients towards an education 
booklet and 2) whether it could be a timesaving and 
laborsaving tool to physical therapists. The hypothesis 
was that this booklet could be proved to be extremely 
helpful for patients who were uncertain of what they 
should or should not do after surgery; which simulta-
neously could act as a timesaving and laborsaving tool 
for therapists.

Methods
Trial Design
Aimed to validate the booklet’s acceptability in ARCR 
patients, this study was actually a pilot study of 
a prospective randomized controlled trial registered in the 
Chinese Clinical Trial Registry (ChiCTR2000030150). This 
trial was approved by the Ethics Committees of Sun Yat-sen 
Memorial Hospital, Sun Yat-Sen Memorial Hospital ethics 
approval number (2019- KY-095), and all participants were 
required to sign an informed consent form and agree to this 
study. This study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Inclusion and Exclusion Criteria
Inclusion criteria were as follows: 1) aged between 16 and 
64 years, 2) agreed to receive arthroscopic repair of rotator 
cuff, 3) diagnosed as small to large full-thickness rotator 
cuff tear (less than 5 cm), with imaging support, and 4) 
signed the informed consent form. Patients were excluded 
if 1) they were diagnosed with tuberculosis, shoulder joint 
infection, and tumor patients, 2) they had previous or 
upcoming scheduled shoulder surgery before this trial, 3) 
they had a massive rotator cuff tear (more than 5 cm) or 
other shoulder joint injury such as SLAP injury or Bankart 
injury, 4) they had shoulder dyskinesia because of neuro-
logical diseases, and 5) those who could not complete the 
rehabilitation training because of mental retardation or 
other reasons.

Sample Size
In our pilot study of 20 patients (10 patients in each 
group), the mean of coaching time in the control groups 
and the intervention (booklet) group were 45 minutes and 
30 minutes, and the standard deviations were 12 minutes 
and 13 minutes. In a previous study of exercise instruction 
following arthroscopic full-thickness rotator cuff repair 
surgery, the mean of the coaching time was approximately 
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15 minutes in each phase, approaching the coaching time 
of the control group in our pilot study (three phases in our 
protocol, in total 45 minutes).16 Therefore, based on the 
previous studies and our pilot study, we predicted the 
mean coaching time in the control group as 45 minutes 
and standard deviation as 12 minutes. In a study of home- 
based exercises, patients who received an exercise guide 
booklet with detailed instructions following rotator cuff 
tear, had a mean time of 30 minutes of coaching, which 
was close to the coaching time of the booklet group in our 
prior study.17 Therefore, according to the previous and our 
pilot study, the mean coaching time and standard deviation 
in the intervention group were predicted as 30 minutes and 
13 minutes. Then the sample sizes were calculated by 
PASS 15.0 software using Two-sample T-tests to detect 
a significant difference in coaching time. A sample size of 
20 patients in each group was required for a power of 90% 
at a two-sided alpha of 0.05, which allowed for loss to 
follow-up of 20%.

Intervention
Patient randomization was determined by a nurse opening 
a randomly selected envelope immediately after the sur-
gery. Patients who were randomly classified into the inter-
vention group received the paper education (booklet) 
before surgery. After the patients finished reading the 
booklet, one researcher would confirm patients’ under-
standing of the booklet by asking patients to re-enact the 
training presented in the booklet, and the accuracies would 
be recorded. After the re-enaction, an instructor (phy-
siotherapist) who was blinded to the allocation would 
coach the patients in all training until they fully under-
stood the protocol.

In the control group, the same instructor would coach 
the patients by oral instruction or personal demonstration 
until they could fully understand the protocol. All sur-
geons were fully briefed on the study and endorsed and 
supported the trial interventions. All the surgical proce-
dures were performed by the same surgeon, using the same 
double-row repair surgical method. Both groups received 
standard pre- and post-surgical physical therapy based on 
the same protocol.

Systematic Review
An electronic search of CENTRAL, MEDLINE, PubMed, 
PEDro, and FMJS was undertaken by two independent 
researchers. We searched the following key terms: 
“supraspinatus” OR “infraspinatus” OR “subscapularis” 

OR “teres minor” OR “rotator cuff” OR “cuff muscles”, 
“repair” OR “surg” OR “surgery” OR “surgical treat-
ment”, “rehabilitation” OR “rehab” OR “physical therapy” 
OR “physiotherapy”. Literatures that were published 
between September 1993 and September 2018 were 
included and resulted in 471 articles. After a systematic 
review of the abstracts, 430 articles were eliminated as 
they were either (i) non-related articles that did not meet 
the inclusion criteria or (ii) were duplicates from different 
databases. After reviewing the full text of the remaining 41 
articles, 23 articles were eliminated (13 studies were 
review articles and 10 studies did not contain post- 
operative rehabilitation data), 18 articles remained and 
were extracted (full details are given in Appendix S2).

Educational Booklet
After systematic review, 18 articles remained and were 
extracted to develop the major principle and time frames 
guiding rehabilitation. Building on the themes and evi-
dence statements from database searches, appropriate 
patient-centered messages were developed, and a booklet 
text was written from a patient’s point-of-view. After the 
development of major principles and time frames guiding 
rehabilitation, the recommendations were sent to two inde-
pendent arthroscopic surgeons to review, provide feed-
back, and develop a consensus (immobilization time 
frames, when to initiate active ROM, time to restore nor-
mal ROM, and so on). Finally, a surgeon with extensive 
experience performing arthroscopic RCR reviewed the 
recommendation to provide a surgeon’s perspective. The 
booklet is intended to foster matched expectations among 
patients to provide a patient-centered rehabilitation 
strategy.

Patients randomized to the intervention group would 
receive a copy of “Rehabilitation following Arthroscopic 
Rotator Cuff Repair (ARCR)” (Appendix S1) from the 
therapists before surgery. The particular development pro-
cess of the booklet is contained in Appendix S2.

Outcome Measures
To investigate patient’s acceptability of the booklet in the 
intervention group, a questionnaire (Appendix S3) was 
used to determine the patients’ acceptance of the booklet 
after their first reading, which rated the booklet with 
regard to helpfulness, content, length, usability, etc. To 
investigate the understandability of the booklet, 
a researcher asked the patients to re-enact the training 
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presented in the booklet after their first reading, and the 
accuracies of re-enaction were recorded.

To determine the time and labor-saving potential of the 
booklet, the “coaching time” of the two groups were 
compared. In the intervention group, after the patients 
finished reading the booklet and re-enaction, 
a physiotherapist who was blinded to the allocation 
would instruct the required training to the patient by oral 
instruction or personal demonstration until the patient fully 
understood the rehabilitation protocol, the time of instruc-
tion was recorded and defined as the “coaching time”. In 
the control group, the same physiotherapist also coached 
the patients with all the required training and the time for 
patients to fully master the protocol was recorded and 
defined as the “coaching time” for the control group. In 
order to reduce bias, one other researcher who was also 
blinded to the allocation measured all the “coaching time” 
using the same chronograph.

Statistical Methods
Student’s t-test was used to assess the difference of 
“coaching time”, age, education in the booklet group, 
and control group. The Chi-Square test was used to com-
pare discrete variables (gender, tear size) between the two 
groups. Among the booklet group, difference of accep-
tance and accuracies between age ≥60 and age <60 were 
analyzed using the Chi-Square test. Analyses were per-
formed using the SPSS software package (version 21.0, 
SPSS), and P<0.05 was considered statistically significant.

Results
Sixty patients underwent ARCR between February 2020 
and April 2020 in our hospital. Out of 60 patients, 48 met 
the inclusion criteria and were included in this study and 
were randomly divided into two groups: (a) the control 
(n=24) and (b) the intervention groups (n=24). Out of the 
24 patients in the intervention group, 14 were female and 
10 were male, aged between 44–64 years old. Twenty-four 
participants were also selected to participate in the control 
(without “booklet”) group and fourteen (n = 13) of these 
participants were female, and ten (n = 11) were males, 
aged between 44–64 years old. As listed in Table 1, no 
significant differences were observed between the two 
groups in regards to age, gender, education level, or tear 
size (P>0.05).

Booklet evaluations (Appendix S3) were sent to 24 (10 
men, 14 women) patients in the intervention group and 21 
(eight men, 13 women) returned the evaluation (87.50%) 

(Table 2). Of the responders, 20 patients (95.24%) 
reported that they found the booklet easy to read, 17 
(80.95%) stated that they felt the booklet was helpful, 
and 19 (90.48%) felt it was the right length, while two 
felt it was too long. Fourteen (66.67%) said that the con-
tents were interesting, though that number may be 
depressed because seven of the other patients felt these 
were just normal. Four of the patients offered practical tips 
from their own experience and they thought that not every-
thing was covered. Two patients felt they could not train 
alone and three felt it was not easy to follow. Many 
patients read the booklet more than once, with 14 referring 
to it occasionally and six frequently referring to it during 
their recovery. The majority (19 patients) took at least 10 
minutes to read the booklet, among them, eight patients 
took more than 30 minutes. The booklet was overall wel-
comed by patients (mean rating=8.33±1.04, 10 as the 
best). No significant differences were observed between 
the age ≥60 group and age <60 group in regards to the 
content (P>0.05).

When subjects were presented with the booklet after the 
first reading, most subjects understood the important mes-
sages from the booklet (Table 3). Out of these 21 patients, 19 
(90.48%) fully understood the meaning of immobilization 
and the training in the active ROM part. However, a few 
trainings were difficult to understand such as the strengthen-
ing (Appendix S1, Phase 2, section 9–12) and specific train-
ing (Appendix S1, Phase 3, section 11–13). The re-enaction 
accuracies of strengthening training and specific training 
were 71.43% and 61.90%, respectively. No significant 

Table 1 Demographic Characteristics of Participants in This 
Study

Intervention 
Group

Control 
Group

P

Gender, N (%)
Male 10 (41.67) 11 (45.83) 0.77*
Female 14 (58.33) 13 (54.17)

Age, years
Mean (SD) 57.42 (6.12) 56.71 (7.33) 0.72

Education, years
Mean (SD) 9.13 (3.59) 8.63 (3.57) 0.64

Tear size, N (%)
x<3 cm 8 (33.33) 7 (29.17) 0.76*

3 cm≤x<5 cm 16 (66.67) 17 (70.83)

Notes: P>0.05 not significant using Mann–Whitney test; *P>0.05 not significant 
using Chi-Square.
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differences were observed between the age ≥60 group and 
age <60 group in regards to the accuracy (P>0.05). As 
compared to the control group (no prior education with the 

booklet), the “coaching time” for patients in the intervention 
group to fully master the protocol of rehabilitation after 
ARCR was significantly less (P<0.01) (Table 4).

Discussion
In this study, the booklet proved to be extremely helpful 
for post-ARCR patients who were uncertain of what they 
should or should not do after surgery; while it simulta-
neously could act as a timesaving and laborsaving tool for 
therapists. We established a rehabilitation booklet for 
patients based on a systematic review and combined with 
clinical experience in rehabilitation programs following 
ARCR. The most important finding of our study is that, 
although patients had a high acceptance of the booklet, the 
accuracy of patients to follow the booklet’s instruction was 
lower than expected. Furthermore, the time required to 
demonstrate the training was greatly reduced after the 
patients completed the booklet, which indicated that the 
booklet could be a timesaving and laborsaving tool to 
physical therapists. However, the ability of patients to 
follow the booklet’s instruction was lower than expected, 
suggesting that proper improvement of the booklet educa-
tion should be done and could be incorporated with oral 
instruction or personal demonstration, especially for those 
who were new to rehabilitation.

Shoulder rehabilitation after ARCR presents unique 
challenges, such as balancing protection of the repair with 

Table 2 Evaluation of the Booklet

Questionnaire N (%) Age ≥60, 
N (%)

Age <60, 
N (%)

P

Helpfulness

Helpful 17 (80.95) 8 (88.89) 9 (75.00) 0.42*

Normal 4 (19.05) 1 (11.11) 3 (25.00)

Useless 0 0 0

Acceptability

Very easy 9 (42.86) 2 (22.22) 7 (58.33) 0.17*

Quite easy 11 (52.38) 6 (66.67) 5 (41.67)

Quite difficult 1 (4.76) 1 (11.11) 0

Content

Interesting 14 (66.67) 5 (55.56) 9 (75.00) 0.35*

Normal 7 (33.33) 4 (44.44) 3 (25.00)

Boring 0 0 0

Length/Time

Too long 2 (9.52) 2 (22.22) 0 0.09*

Just right 19 (90.48) 7 (77.78) 12 (100.00)

Too short 0 0 0

Able to train 

independently

Yes 19 (90.48) 7 (77.78) 12 (100.00) 0.09*

No 2 (9.52) 2 (22.22) 0

Easy to follow

Yes 18 (85.71) 7 (77.78) 11 (91.67) 0.37*

No 3 (14.29) 2 (22.22) 1 (8.33)

Use rate

Never 1 (4.76) 0 1 (8.33) 0.30*

Occasionally 14 (66.67) 5 (55.56) 9 (75.00)

Each time before 

training

6 (28.57) 4 (44.44) 2 (16.67)

Everything covered

Yes 17 (80.95) 7 (77.78) 10 (83.33) 0.75*

No 4 (19.05) 2 (22.22) 2 (16.67)

Time for reading

Less than 10 

minutes

2 (9.52) 0 2 (16.67) 0.09*

10–20 minutes 5 (23.81) 2 (22.22) 3 (25.00)

20–30 minutes 6 (28.57) 1 (11.11) 5 (41.67)

More than 30 

minutes

8 (38.10) 6 (66.67) 2 (16.67)

Overall rating out 

of 10

Mean (SD) 8.33 (1.04) 8.11 (0.74) 8.50 (1.19) 0.42

Notes: P>0.05 not significant using Mann–Whitney test; *P>0.05 not significant 
using Chi-Square; Overall rating, 10 as the best.

Table 3 Patient’s Understanding Ability After Reading the 
Booklet for the First Time

Training Accuracy After Reading Booklet P

Total, 
N (%)

Age ≥60, 
N (%)

Age <60, 
N (%)

Immobilization 19 (90.48) 9 (100) 10 (83.33) 0.20

Passive ROM 17 (80.95) 8 (88.89) 9 (75) 0.42

Active ROM 19 (90.48) 8 (88.89) 11 (91.67) 0.83
Strengthening 15 (71.43) 6 (66.67) 9 (75) 0.68

Specific 

training

13 (61.90) 5 (55.56) 8 (66.67) 0.60

Note: P>0.05 not significant using Chi-Square.

Table 4 Time of Coaching for Patient to Fully Master the 
Protocol (minutes)

n Mean SD P

Control group 24 39.14 6.75 <0.01

Intervention group 21 13.71 2.16

Note: P>0.05 not significant using Mann–Whitney test.
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the desire to initiate early range of motion to prevent 
long-term stiffness and pain. By concentrating on scien-
tific and academic rigor, the booklet (Appendix S1) was 
developed based on a systemic review of the current 
literature combined with our clinical experience. In the 
articles which were extracted, eight of the studies inves-
tigated the effects of early postoperative ROM exercise 
compared with delayed rehabilitation protocols18–25 and 
two of them reported that patients in the group who were 
treated with early ROM exercise had a quicker recovery 
of ROM than the delayed group.18,21 However, two of the 
studies reported that there was a slightly higher rotator 
cuff healing rate in the delayed passive range of motion 
group compared with the early passive range of motion 
group.19,24 The remaining literature examining early 
rehabilitation post-ARCR found no significant differ-
ences between groups.20,22,23,25 These findings suggest 
that early rehabilitation post-ARCR may not be the best 
rehabilitation protocol. After the development of major 
principles and time frames guiding rehabilitation, the 
recommendations were sent to two independent arthro-
scopic surgeons to review, provide feedback, and develop 
a consensus. Therefore, the booklet is a gentle rehabilita-
tion protocol with limits in ROM and exercise times after 
arthroscopic rotator cuff repair which would be better for 
tendon healing without taking any substantial risks, 
which balanced protection of the repair and risk of the 
stiffness.

Due to severe shortage of rehabilitation resources in 
China,10 maximum utilization of rehabilitation resources is 
very important. Booklets are a simple, affordable, and well 
accepted method of providing rehabilitation-related infor-
mation to patients.26 Although ASSET offers a consensus 
rehabilitation guideline following arthroscopic RCR, this 
guideline did not clearly explain the specific rehabilitation 
exercises that the patient should do.11 In the evaluations of 
our booklet, it was clear that patients needed precise expla-
nation regarding specific exercises and stretches, favoring 
a clear regime rather than simple and general open advice.27 

The booklet is intended to be handed out to patients by 
surgeons and therapists as a clinical tool to supplement and 
reinforce verbal communication between healthcare provi-
der and patients. In our evaluation, the booklet was wel-
comed by patients as they can obtain specific instruction, 
easily learning the information and executing the content at 
their own pace and time. However, as it is with the devel-
opment of every learning material, developing an accepta-
ble and effective informational material is hard even for the 

apparently simple medium of booklets or leaflets.26 Our 
study also showed that the high level of acceptance does 
not guarantee the full understanding of the message sent to 
the patients.

In some of the studies,28,29 although hospitalized 
patients with an educational booklet valued the informa-
tion and rated it useful, their results showed the informa-
tion was not fully understood by patients. Similarly, our 
booklet was highly regarded by most patients, but the 
accuracies of re-enaction in some training were not high. 
However, receipt of a booklet or even rating it useful does 
not necessarily mean that the patient comprehended, or 
followed what was stated in the booklet. This result 
could be related to an allegiance effect, which implies 
that participants’ responses are shaped in the direction of 
the experimenter’s expectations.30 It shows that a high 
level of acceptance does not necessarily mean that the 
patient really fully understands the message being sent to 
them. Depending on the level of the patient’s personal 
educational background, understanding a simple instruc-
tion might prove to be difficult.31,32 Some feedbacks from 
patients also suggested that these educational materials 
could be uploaded on websites or as applications on 
mobile phones to have more accessibility for the patients, 
which may also improve the accuracy. Some studies 
showed that website-based delivery of preoperative educa-
tion for surgery is feasible and has similar patient satisfac-
tion compared to traditional paper-based methods.31,33 

This study was actually a pilot study of a clinic trial 
aimed to develop a mobile phone telerehabilitation exer-
cise system for ARCR patients and compare it with out-
patient and booklet rehabilitation, registered in the Chinese 
Clinical Trial Registry (ChiCTR2000030150). Through 
this study, we can determine the acceptability of the book-
let and lay the foundation for future study.

However, we do acknowledge the limitations of this 
study. First, the double-blind design was not appliable in 
our study. As this is a study focused on comparison of 
booklet based and personal instruction based rehabilitation, 
it was difficult to blind the allocation to the patients, which 
is also the case for most rehabilitation-related studies.27,31 

However, the outcome between the two groups involved in 
this study is the coaching time, which is an objective index 
and measured by a third researcher blind to the allocation. 
Thus, the measuring bias could be reasonably reduced. 
Furthermore, we found that the patients in the intervention 
group asked similar questions, which means that the booklet 
has some common defects. To improve the booklet, we can 
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add some explanations to the questions which patients 
asked most frequently such as the criteria of discharge and 
back to work. To the trainings which were difficult to 
understand, such as the strengthening (Appendix S1, 
Phase 2, section 9–12) and specific training (Appendix S1, 
Phase 3, section 11–13), we can give more detailed motion 
instructions and pictures.

Conclusion
Herein, we designed a patient-based rehabilitation booklet 
that was established after an extensive systematic review 
in combination with clinical expertise. Patients’ feedback 
showed that this booklet was welcomed, as the booklet 
contained valued information and support for their recov-
ery. Considering the negative feedback from patients, it is 
suggested that a high level of acceptance does not guaran-
tee full understanding of the message sent to the patients. 
We would revise this booklet and address these issues to 
present a clearer educational material for patients after 
RCR, and would also widen the scope of the material to 
educational videos to be uploaded on social media and 
applications on mobile phones to reach more patients in 
the future.
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