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Background: Comparative time to recovery after operative and nonoperative treatment for rotator cuff tears is an
important consideration for patients. Hence, we compared the time to achieve clinically meaningful reduction in shoulder
pain and function after treatment.

Methods: From February 2011 to June 2015, a multicenter cohort of patients with rotator cuff tears undergoing operative or
nonoperative treatment was recruited. After propensity score weighting, the Kaplan-Meier method was used to estimate the
time to achieve aminimal clinically important difference (MCID), >30% reduction, and >50% reduction in the Shoulder Pain and
Disability Index (SPADI) and the American Shoulder and Elbow Surgeons (ASES) scores. (In our analysis, both ASES and SPADI
were coded such that a lower number corresponded to a better outcome; thus, the word “reduction” was used to indicate
improvement in both ASES and SPADI scores.) A 2-stage test was conducted to detect a difference between the 2 groups.

Results: In this cohort, 96 patients underwent nonoperative treatment and 73 patients underwent a surgical procedure.
The surgical treatment group and the nonoperative treatment group were significantly different with respect to SPADI and
ASES scores (p < 0.05). Themaximum difference between groups in achievement of theMCID for the SPADI scores was at
3.25 months, favoring the nonoperative treatment group. The probability to achieve the MCID was 0.06 (95% confidence
interval [CI], 0.00 to 0.12) for the surgical treatment group compared with 0.40 (95%CI, 0.29 to 0.50) for the nonoperative
treatment group. The surgical treatment group had a greater probability of achieving >50% reduction in SPADI scores at
15.49months (0.20 [95% CI, 0.12 to 0.29] for the surgical treatment group compared with 0.04 [95% CI, 0.00 to 0.09] for
the nonoperative treatment group). The surgical treatment group had a greater probability of achieving >50% reduction in
ASES scores at 24.74 months (0.96 [95% CI, 0.84 to 0.99] for the surgical treatment group compared with 0.66 [95% CI,
0.53 to 0.75] for the nonoperative treatment group). The differences for >30% reduction in SPADI and ASES scores and
the MCID for ASES scores were not significant.

Conclusions: Patients undergoing nonoperative treatment had significantly better outcomes in the initial follow-up period
compared with patients undergoing a surgical procedure, but this trend reversed in the longer term. These data can be
used to inform expectations for nonoperative and operative treatments for rotator cuff tears.

Level of Evidence: Therapeutic Level II. See Instructions for Authors for a complete description of levels of evidence.

S
houlder pain has a lifetime prevalence of up to 66.7%1,
and a common related etiology is a rotator cuff tear2. The
prevalence of rotator cuff tears, including symptomatic

tears, increases with age3. The numbers of medical visits and
surgical procedures for rotator cuff tears have increased con-
siderably in the last decade4,5 and will likely continue to increase

with an aging and more active U.S. population. Despite the
high prevalence and patient burden6 of rotator cuff tears, there
is sparse evidence to guide clinical decision-making when pro-
viding nonoperative and operative treatment options for patients7.
We have previously published comparative outcomes of nonop-
erative and surgical treatments at up to 18months in patients with
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rotator cuff tears8. Patients are interested to know how quickly and
to what magnitude the shoulder will improve after nonoperative
and operative treatments, especially in the longer term; these data
have not been published from our cohort. Data to guide informed
decision-making are lacking in this area from studies that com-
pare both treatments.

In a well-defined prospective cohort of patients diag-
nosed with rotator cuff tears, we compared the time to achieve
clinically meaningful improvement in shoulder pain and func-
tion between operative and nonoperative treatment groups. We
hypothesized that patients undergoing surgical treatment would
achieve a greater magnitude of recovery in shoulder pain and
function but at a later follow-up than patients undergoing non-
operative treatment.

Materials and Methods
Patient Population

Patients were recruited as part of a multicenter, longitudinal
cohort study termed the Rotator Cuff Outcomes Work-

group (ROW). Additional details about the ROW cohort have
been previously published9-13. We included patients who were
diagnosed with symptomatic partial or full rotator cuff tears
from 3 academic and 1 community outpatient sports or shoulder
clinics from February 2011 to June 2015. A sports medicine or
shoulder fellowship-trained physician with expertise in shoulder
pathologies clinically diagnosed the rotator cuff tear. Additional
details on how a diagnosis was established is provided later.
Patients were recruited by shoulder experts in specialty clinics and
not in primary care clinics to ensure more accurate and consistent
diagnoses. All patients were at least 45 years of age and had
experienced at least 4 weeks of shoulder symptoms. Patients
with a concurrent shoulder fracture, active cervical radiculopathy
(defined as neck pain radiating to the shoulder or arm), or prior
ipsilateral shoulder surgical procedure were excluded. All inclu-
sion and exclusion criteria were applied to the symptomatic
shoulder. The decision for a surgical procedure was established
between the patient and the treating physician with shared
decision-making. Patients who completed the baseline ques-
tionnaire and who were advised to undergo surgical or non-
operative treatment for rotator cuff tear were included in this
analysis (n= 169) (see Appendix). All patients provided informed
consent, and the study was approved by the appropriate institu-
tional review boards.

Structured History Questionnaire and Outcome Measures
All patients completed a structured questionnaire at enroll-
ment. An abbreviated version of this questionnaire was then
mailed to patients at each follow-up time. The questionnaire
included questions with regard to basic demographic infor-
mation, alcohol and tobacco use, shoulder use at work, edu-
cation level, onset of symptoms, and patient expectation for
improvement. Patients also completed a modified Fear-Avoidance
Beliefs Questionnaire (FABQ)14 and the 5-question Mental Health
Inventory (MHI-5)15.

Shoulder pain and function outcomes were measured
using the Shoulder Pain and Disability Index (SPADI)16 and the

American Shoulder and Elbow Surgeons (ASES) Standardized
Shoulder Form17. The SPADI is a self-administered 13-item
questionnaire developed to measure pain and disability asso-
ciated with shoulder pathology. Scores range from 0 to 100
points, with higher scores indicating worse pain and function.
The ASES score is another common outcome measure of
shoulder pain and function. Similar to the SPADI score, it is
also scored from 0 to 100 points, but with lower scores indi-
cating more severe pain and function.

The minimal clinically important difference (MCID) is
defined as the smallest improvement of a given outcome that a
patient perceives as beneficial and would mandate a change in
patient management18. Based on prior studies, the MCID from
baseline is a decrease of 10.0 points19 for the SPADI scores and
an increase of 13.9 points20 for the ASES scores. In our analysis,
both ASES and SPADI were coded such that a lower number
corresponded to a better outcome; thus, the word “reduction”was
used to indicate improvement in both ASES and SPADI scores.

Diagnostic Imaging
Shoulder magnetic resonance imaging (MRI) scans were read
blinded by 2 authors of the study (N.B.J. and either L.D.H. or
J.E.K.). Our methodology with regard to MRI review in this
study has been previously described12 and showed good inter-
rater and intrarater reliability compared with readings by a
musculoskeletal radiologist.

Diagnosis of Rotator Cuff Tear
The diagnosis of a rotator cuff tear in this study was determined
both clinically by attending-level physicians who had received
additional fellowship training in sports medicine or shoulder
pathologies and by MRI findings indicating rotator cuff pathol-
ogy. We ensured the inclusion of patients without MRI scans (n =
24), as patients who do not undergo surgical intervention (i.e.,
nonoperatively treated patients) often do not require MRI. Also,
diagnosing rotator cuff tears on imaging findings alone is thought
to be incomplete, as imaging can often demonstrate structural
abnormalities in asymptomatic persons. We excluded patients
thought to have a rotator cuff tear on clinical impression, but
without such evidence on MRI (n = 36).

Nonoperative Treatment and Surgical Procedures
The recommended nonoperative treatment was physical therapy
for 6 to 12 weeks. Physical therapy programs involved rotator
cuff strengthening, scapular stabilization exercises, and capsular
stretching. The surgical procedure included a rotator cuff repair
that was performed by 1 of the study surgeons. Adjuvant pro-
cedures such as debridement, biceps tenodesis or tenotomy,
acromioclavicular joint resection, or distal clavicular excision
were performed if indicated at the time of the surgical procedure.
Patients underwent routine postoperative rehabilitation and were
typically in a sling for about 3 to 6 weeks after the surgical pro-
cedure. Patients in either group could undergo additional inter-
ventions such as injections or other oral or topical medications, if
indicated. Patients could also cross over from one treatment arm
to the other.
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TABLE I Baseline Patient Characteristics of the ROW Cohort Undergoing Nonoperative or Operative Treatment for Rotator Cuff Tears
Before and After Propensity Score Weighting (N = 169)

Before Weighting
After Weighting

Nonoperative
Treatment

Operative
Treatment

Standardized
Mean Difference*

Nonoperative
Treatment

Operative
Treatment

Standardized
Mean

Difference*

Demographic characteristics

Age† (yr) 64.62 ± 8.29 58.82 ± 8.36 0.698 61.01 ± 8.41 60.79 ± 8.76 0.027

Sex‡

Male 47 (49.0%) of 96 45 (61.6%) of 73 0.257 17.7 (51.5%) 17.9 (51.6%) 0.002

Female 49 (51.0%) of 96 28 (38.4%) of 73 0.257 16.75 (48.6%) 16.86 (48.5%) 0.002

Level of education‡

College or above 62 (66.0%) of 94 47 (66.2%) of 71 0.005 23.5 (68.8%) 23.8 (69.6%) 0.018

Less than college 34 (35.4%) of 94 24 (33.8%) of 71 0.005 10.95 (31.8%) 10.96 (31.5%) 0.018

Marital status‡

Married 68 (73.1%) of 93 56 (76.7%) of 73 0.083 25.7 (75.3%) 26.3 (75.7%) 0.010

Single, married, or
divorced

25 (26.9%) of 93 17 (23.3%) of 73 0.083 8.75 (25.4%) 8.46 (24.3%) 0.010

Social history‡

Alcohol use

>1 to 2 times per week 44 (46.8%) of 94 39 (54.9%) of 71 0.163 16.5 (48.2%) 16.3 (47.7%) 0.011

<3 to 4 times per month 50 (53.2%) of 94 32 (45.1%) of 71 0.163 17.95 (52.1%) 18.46 (53.1%) 0.011

Past or current smoker 52 (55.3%) of 94 34 (47.9%) of 71 0.149 17.4 (50.8%) 17.7 (51.8%) 0.020

Comorbidities

FABQ Physical Activity
Score† (points)

15.66 ± 5.72 19.21 ± 4.39 0.696 17.53 ± 4.63 17.83 ± 4.65 0.065

MHI-5 score† (points) 80.00 ± 14.74 79.91 ± 15.64 0.006 80.07 ± 14.02 80.07 ± 15.48 <0.001

Presence of >1 comorbidity‡ 49 (51.0%) of 96 30 (41.1%) of 73 0.201 17.2 (50.0%) 17.3 (49.8%) 0.003

Biceps tendinitis‡ 27 (28.1%) of 96 20 (27.4%) of 73 0.016 9.1 (26.5%) 9.2 (26.5%) <0.001

Shoulder characteristics

Dominant shoulder affected‡ 64 (69.6%) of 92 53 (75.7%) of 70 0.138 23.2 (70.5%) 24.2 (72.7%) 0.049

Duration of symptoms† (mo) 18.93 ± 37.94 22.35 ± 40.66 0.087 19.62 ± 46.59 23.99 ± 40.42 0.100

Daily shoulder use at work‡ 22 (23.2%) of 95 18 (25.0%) of 72 0.043 10.0 (29.9%) 9.1 (26.5%) 0.077

Traumatic etiology‡ 28 (39.4%) of 71 34 (72.3%) of 47 0.702 12.3 (47.1%) 12.0 (56.5%) 0.188

Patient expectation for less than
“great improvement”‡

34 (36.2%) of 94 4 (5.6%) of 72 0.813 4.3 (12.7%) 4.0 (11.8%) 0.028

Baseline SPADI† (points) 44.47 ± 21.32 54.22 ± 21.35 0.457 52.19 ± 20.99 51.11 ± 21.54 0.051

Baseline ASES† (points) 47.70 ± 18.15 54.41 ± 17.87 0.373 53.79 ± 17.84 51.68 ± 18.15 0.118

External rotation ratio† 0.80 ± 0.34 0.67 ± 0.45 0.333 0.78 ± 0.27 0.77 ± 0.51 0.027

Tear characteristics on MRI

Fatty infiltration‡ 19 (26.8%) of 71 24 (39.3%) of 61 0.270 7.6 (29.2%) 9.9 (34.9%) 0.122

Presence of >1 tendon
tear‡

24 (30.4%) of 79 23 (34.8%) of 66 0.095 10.3 (36.3%) 11.2 (36.9%) 0.012

Full-thickness tear of any
tendon‡

44 (55.7%) of 79 52 (78.8%) of 66 0.508 17.9 (63.1%) 20.3 (66.8%) 0.077

Cross-sectional area of
tear† (cm2)

7.83 ± 14.88 13.94 ± 19.65 0.351 9.99 ± 16.78 12.70 ± 20.14 0.146

Presence of infraspinatus
tear‡

22 (27.8%) of 79 23 (34.8%) of 66 0.151 10.0 (35.2%) 11.0 (36.2%) 0.022

Boileau stage of tendon
retraction‡

Stage 1 61 (77.2%) of 79 43 (65.2%) of 66 0.269 26.45 (76.8%) 25.86 (74.4%) 0.023

Stage 2 or more 18 (22.8%) of 79 23 (34.8%) of 66 0.269 8.0 (28.3%) 8.9 (29.3%) 0.023

*This is the most commonly used statistic to examine the balance of covariate distribution between treatment groups. The value will approach zero as
balance improves. †The values are given as the mean and standard deviation. ‡The values are given as the number of patients, with the percentage in
parentheses.
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Longitudinal Follow-up
Patients were followed at approximately 3, 6, 12, 18, 24, 36, 48,
and 60months after completion of the baseline visit. Follow-up
was performed primarily by mail with telephone or email
reminders.

Outcomes Analyzed
We analyzed 6 outcome end points for this study: the times to
achieve (1) the MCID for SPADI scores, (2) >30% reduction in
SPADI scores from baseline, (3) >50% reduction in SPADI
scores from baseline, (4) the MCID for ASES scores, (5) >30%

reduction in ASES scores from baseline, and (6) >50% reduction
in ASES scores from baseline. These reduction thresholds have
been previously used in the musculoskeletal literature21. Patients
missing baseline SPADI scores were excluded from the SPADI
analyses (n = 5) and patients missing baseline ASES scores were
excluded from the ASES analyses (n = 2). Patients who had
baseline scores that were lower than the MCID in SPADI score
(n = 4) and ASES score (n = 5) were excluded from MCID
analyses because these patients could not have the opportunity to
achieve MCID during follow-up.

Statistical Analysis
We used reconciled double data entry to ensure the highest-
quality data entry. For the time-to-event analysis, the actual
date that the patient completed the questionnaires was used. If
this information was missing (n = 22), we instead used the
closest approximation that could be discerned from the data.
The intent-to-treat approach was employed for all analyses,
such that patients who crossed from one treatment arm to the
other (n = 16) were analyzed in their original treatment group.
In the surgical treatment group, 4 patients underwent only
nonoperative treatment, and 12 patients in the nonoperative
treatment group underwent surgical treatment.

Multiple imputation by predictive mean matching was
used to impute data for variables with missing values. Because
patients were not randomized to treatment, propensity score
weighting was used to adjust for inherent differences between
the treatment groups because of the lack of randomization in
this prospective cohort study. This is a widely used and accepted
methodology22-24. Weighting was performed by calculating the
inverse probability of treatment weights for the surgical treatment
and nonoperative treatment groups25. A standardized mean dif-
ference was calculated between the 2 groups before and after

TABLE II Two-Stage Test for Comparison of the Time-to-Event
Curves Between the Nonoperative Treatment Group
and the Surgical Treatment Group*

Outcome First-Stage Test P Value† Overall P Value

SPADI scores

MCID 0.53 0.025

>30% reduction 0.91 0.025

>50% reduction 0.024 0.024

ASES scores

MCID 0.19 0.025

>30% reduction 0.35 0.025

>50% reduction 0.020 0.020

*Results of the 2-stage procedure for each of the 6 outcomes.
†This is the p value from the basic log-rank test. When this p value
was <0.025 (e.g., >50% reductions for SPADI and ASES scores), it
could be concluded that the 2 curves were different and the second
stage was not performed. However, for the remainder of the out-
comes, the second-stage test was conducted. All 6 outcomes were
significant according to the 2-stage procedure.

Fig. 1-A

The cumulative incidence curve for achieving the MCID in SPADI scores in the nonoperative treatment group (blue) and the surgical treatment group (red).

The dashed lines indicate adjustment after propensity score weighting.
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propensity score weighting to determine if the surgical treatment
and nonoperative treatment groups had similar characteristics
after weighting.

The Kaplan-Meier method was used to estimate the
time-to-event distributions for our 6 outcomemeasures. Because
the log-rank test has demonstrated low power in the presence of
crossing time-to-event distributions apparent in our data, we
employed the 2-stage test described by Qiu and Sheng26 to com-
pare the 2 groups. This test compares overall differences in dis-
tributions, but it does not directly compare directional differences.
Thus, we also compared the time to event at the time ofmaximum

difference between the 2 treatment groups among all possible time
points of follow-up27. To control the type-I error rate for multiple
testing (e.g., post priori testing), the Bonferroni correction was
used and a p value of <0.004 was considered significant. The
Bonferroni p value was calculated by dividing 0.05 by the number
of unique event times for each outcome. The median time and
95% confidence interval (CI) for each treatment group to achieve
the MCID, >30% reduction, and >50% reduction for SPADI and
ASES scores were also calculated. Statistical analysis was per-
formed using the R computing environment (R Foundation for
Statistical Computing)28.

Results

In the ROW cohort, 96 patients were recommended to un-
dergo nonoperative treatment and 73 patients were recom-

mended to undergo a surgical procedure (Table I). Patients
who underwent a surgical procedure were younger (mean age,
58.8 years for the surgical treatment group compared with 64.6
years for the nonoperative treatment group; p < 0.001), had
higher baseline median SPADI scores (54 points in the surgical
treatment group compared with 40 points in the nonoperative
treatment group; p = 0.004), and higher baseline median ASES
scores (54 points in the surgical treatment group compared
with 49 points in the nonoperative treatment group; p = 0.015).
A higher proportion of patients undergoing a surgical proce-
dure had full-thickness tears (79% in the surgical treatment
group compared with 56% in the nonoperative treatment
group; p = 0.003) and traumatic tears (72% in the surgical
treatment group compared with 39% in the nonoperative
treatment group; p < 0.001). After propensity score weighting
was applied to mitigate imbalances in patient characteristics
between the 2 groups, the standardized mean differences be-
tween groups decreased. This is the desired outcome when

TABLE III Time Points of Maximum Difference in the Time-to-
Event Curves Between the Nonoperative Treatment
Group and the Surgical Treatment Group*

Outcome Significance Level P Value Months

SPADI scores

MCID 0.00043 0.00012 3.25†

>30% reduction 0.00045 0.00074 3.25

>50% reduction 0.00044 0.00019 15.49†

ASES scores

MCID 0.00046 0.00485 3.25

>30% reduction 0.00047 0.00332 3.25

>50% reduction 0.00046 0.00003 24.74†

*Time-to-event curves were adjusted by propensity scoring. To
adjust for multiple comparisons, the significance level was set
at 0.05 divided by the number of unique event times. The p
values for >30% reductions for SPADI and ASES scores and the
MCID for the ASES score did not reach the level of significance.
†Significantly different according to this method.

Fig. 1-B

The cumulative incidencecurve for achieving theMCID in ASESscores in thenonoperative treatment group (blue) and thesurgical treatment group (red). The

dashed lines indicate adjustment after propensity score weighting.
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adjusting for differences in patient characteristics in a non-
randomized cohort study. Patients crossed over from the non-
operative treatment arm to a surgical procedure (n = 12) at a
median of 5.4 months (range, 2.2 to 14 months).

The 2-stage test showed that the difference between the
surgical treatment and nonoperative treatment groups reached
significance (p < 0.05) for all 6 outcome end points (Table II).
When calculating the time points at which the difference be-
tween the 2 groups was at a maximum, the nonoperative
treatment group had a significantly greater probability than the

surgical treatment group to achieve the MCID for the SPADI
scores at 3.3 months (0.40 [95% CI, 0.29 to 0.50] compared
with 0.06 [95% CI, 0.00 to 0.12]; p = 0.00012) (Fig. 1-A,
Table III), but, for the MCID for the ASES scores, the dif-
ferences between groups were not significant at the Bonferroni-
corrected significance level of p < 0.0004 (Fig. 1-B). The surgical
treatment group also had a significantly greater probability
than the nonoperative treatment group to achieve >50%
reduction in SPADI scores at 15.5 months (0.20 [95% CI,
0.12 to 0.29] compared with 0.04 (95% CI, 0.00 to 0.12]; p =

Fig. 2-A

The cumulative incidence curve for achieving >50% reduction in SPADI scores in the nonoperative treatment group (blue) and the surgical treatment group

(red). The dashed lines indicate adjustment after propensity score weighting.

Fig. 2-B

The cumulative incidence curve for achieving >50% reduction in ASES scores in the nonoperative treatment group (blue) and the surgical treatment group

(red). The dashed lines indicate adjustment after propensity score weighting.
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0.00019) (Fig. 2-A) and >50% reduction in ASES scores
at 24.7 months (0.96 [95% CI, 0.84 to 0.99] compared
with 0.66 [95% CI, 0.53 to 0.75]; p = 0.00003) (Fig. 2-B).
The differences between the 2 groups for >30% reduction
in SPADI scores (Fig. 3-A) or ASES scores (Fig. 3-B) were
also not significant at the Bonferroni-corrected significance
level.

Discussion

Weperformed a longitudinal cohort study of patients with
rotator cuff tears undergoing nonoperative or surgical

treatment and followed patients for up to approximately 5
years. Overall, there was a significant difference between the
operative and nonoperative treatment groups for all of the
outcomes (MCID and >30% and >50% reduction for SPADI
and ASES scores). At 3.3 months, the nonoperative treatment
group had significantly better outcomes compared with the
surgical treatment group for the MCID for the SPADI scores.
However, at 15.5 months (for >50% reduction in SPADI
scores) and at 24.7 months (for >50% reduction in ASES
scores), the surgical treatment group had significantly better
outcomes compared with the nonoperative treatment group.

Fig. 3-A

The cumulative incidence curve for achieving >30% reduction in SPADI scores in the nonoperative treatment group (blue) and the surgical treatment group

(red). The dashed lines indicate adjustment after propensity score weighting.

Fig. 3-B

The cumulative incidence curve for achieving >30% reduction in ASES scores in the nonoperative treatment group (blue) and the surgical treatment group

(red). The dashed lines indicate adjustment after propensity score weighting.
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Prior literature has assessed data on operative and non-
operative treatment outcomes, but data on the difference in
recovery times after surgical and nonoperative treatments have
not been presented10,29-32. Our previously published study com-
pared outcomes of propensity score-weighted surgical and non-
operative treatment groups with rotator cuff tears. However, the
previous study did not address comparative time to outcomes
(i.e., time to event). Also, the study population was different (n =
127) and patients were not followed past 18 months. In that prior
study, a greater percentage of patients in the surgical treatment
group showed >30% and >50% reduction compared with the
nonoperative treatment group. Also, a recent retrospective study
by Ramme et al. found that, in a propensity score-matched cohort
of patients with only full-thickness tears, a surgical treatment
group had improved outcomes at 2.35 months compared with a
nonoperative treatment group at 2.30 months33. In comparison,
our cohort included both full-thickness and partial tears.

However, in this study, the nonoperative treatment group
performed better initially compared the surgical treatment group.
Most patients in the surgical treatment group underwent a surgical
procedure in the first fewmonths after recruitment and hence were
still recovering from postoperative pain. After the postoperative
recovery and rehabilitation phase, patients in the surgical treatment
group started to show more improved outcomes in shoulder pain
and function compared with the nonoperative treatment group.

It is also interesting that patients in both the nonoperative
and surgical treatments had a high likelihood of improvement
regardless of their treatment arm. There was >80% probability of
achieving the desired outcome (MCID, >30% reduction, or >50%
reduction) by the end of the study period at 60 months in both
treatment groups and both outcome measures. This finding is
consistent with several studies suggesting good outcomes for both
nonoperative and surgical treatments for rotator cuff tears34-39.

The maximal differences in the time to event between the
surgical treatment group and the nonoperative treatment group
occurred at 3.3 months for the MCID for SPADI scores, at
15.5 months for >50% reduction in SPADI scores, and at
24.7 months for >50% reduction in ASES scores. We can
infer from this that our patients, on average, required a
longer duration to maximize improvement in the surgical
treatment arm compared with the nonoperative treatment
arm. Also, a significantly higher proportion of patients are
likely to achieve a greater magnitude of improvement (as
defined by >50% reduction) in the surgical treatment group
compared with the nonoperative treatment group during
the longer term. Based on these findings, patients with an
expectation for a greater magnitude of improvement from
baseline and those who are willing to wait longer for the
improved outcomes may be counselled toward a surgical
procedure. Conversely, a nonoperative treatment plan may be
more suitable for patients who desire earlier improvement but are
also accepting of smaller magnitude of improvement. Patient
expectations from treatment are associated with better outcomes40.
Data from our study can be used to educate patients about
expectations for operative and nonoperative treatments and thus
be directly applicable to patient care and education.

The limitations of our study included a cohort design
leading to inherent bias in patients undergoing operative treat-
ment compared with those undergoing nonoperative treatment.
We adjusted for this issue using propensity scores. Although we
collected information on known factors that may influence treat-
ment selection and outcomes, it is possible that unknown con-
founders were not included in our analysis. A limitation of our
cohort study was patient crossover between treatment arms.
Although we had a relatively low rate of crossover, this could bias
results. The inclusion of patients whowere not clinically indicated
for anMRI scan (n = 24) was also a limitation. Another limitation
was that outcome scores captured at the date of questionnaire
completion may have reflected an earlier time point during the
specific follow-up interval. However, this is the standard metho-
dology used in time-to-event analysis.

In conclusion, in this prospective cohort study of patients
with rotator cuff tears, there was a significant difference between
the operative and nonoperative treatment groups with respect to
shoulder pain and function. Patients undergoing nonoperative
treatment had improved outcomes in the initial follow-up period
compared with patients undergoing a surgical procedure, but this
trend reversed in the longer term. These data can be used to
inform expectations for nonoperative and operative treatments
for rotator cuff tears. Patients with an expectation for a greater
magnitude of improvement from baseline and those who are
willing to wait longer for the improved outcomes may be coun-
seled toward a surgical procedure. A nonoperative treatment plan
may bemore suitable for patients who desire earlier improvement
but are also accepting of a smaller magnitude of improvement.
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