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INTRODUCTION:

Increased use of patient reported outcome measures (PROMSs) after rotator cuff repair has led to a proliferation of studies
reporting minimal clinically important difference (MCID), substantial clinical benefit (SCB), and patient acceptable
symptom state (PASS) thresholds. The heterogeneity of values frustrates efforts to standardize measures and make
meaningful comparisons. This systematic review identifies publications reporting threshold values and proposes a means
of ranking them based on their methodology. We then present recommended threshold values for the Constant-Murley
(CMS), American Shoulder and Elbow Surgeons (ASES), Visual Analog Scale for Pain (P-VAS), Single Assessment
Numeric Evaluation (SANE), and University of California at Los Angeles shoulder (UCLA) scores.

METHODS:

All studies reporting MCID, SCB, and PASS following rotator cuff repair between January 1, 2000 and May 31, 2022 were
extracted via systematic review. We evaluated each study’s design (retrospective vs. prospective data collection), follow-
up duration, and participant attrition. We also recorded quantities relevant to their threshold values, including area under
the curve (AUC) values for receiver operator characteristic (ROC) analyses and confidence intervals (CI) for other
methods. We then present recommended MCID, SCB, and PASS threshold values, based on a novel methodology of
analyzing the quality of included studies.

RESULTS:

Of the 41 unique studies identified in the systematic review, 37 (90%), 11 (27%), and 16 (39%) reported MCID, SCB, and
PASS thresholds, respectively. Twelve studies calculated thresholds through anchor-based methods and 6 calculated
values through distribution-based techniques. We recommend thresholds from 3 studies: Kim 2020, Xu 2019, and
Cvetanovich 2019. Their threshold values and derivation methods are presented in Table 1. For MCID thresholds, we
recommend an ASES of 21, P-VAS of 1.5, SANE of 12, and UCLA of 6 from Kim, as well as a CMS of 6.7 presented by
Xu. For SCB thresholds we recommend an ASES of 26, SANE of 20, both from Kim, and CMS of 5.5 from Cvetanovich.
For PASS thresholds, we recommend an ASES of 78, P-VAS of 1.7, and SANE of 71 from Kim, as well as a CMS of 23.3
from Cvetanovich.

DISCUSSION AND CONCLUSION:

We recommend values calculated using anchor-based methods, as they are more reliable than those using distribution-
based methods. For studies using anchor-based methods, we select values from studies using ROC analysis over those
utilizing mean change or linear regression, as these methods risk over-estimating values. The exception to this rule was
the CMS MCID value reported by Xu 2019, calculated through linear regression, as the alternative values had high rates
of attrition (70.3% lost to follow up) or had insufficient follow up. When multiple MCID, SCB, or PASS thresholds were
reported using ROC analysis for the same PROM, the study with less patient attrition and a greater number of anchor
responses was chosen.

TABLE 1 TABLE 2

Recommended threshold values and their associated studies. Table Recommended values for commonly used MCID, SCB, and PASS
presents the number of studies that report a particular PROM, the range thresholds. The studies included in this table include: Kim (2020), Xu
of values encountered in systematic review, and our recommended (2019), and Cvetanovich (2019). ROC = receiver operating

threshold. Reports the study that threshold was established in, its characteristic; SD = standard deviation.

derivation method, and the area under curve (AUC) or
interval (CI).
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