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Abstract

Background The American Shoulder and Elbow Sur-

geons (ASES) questionnaire was developed to provide a

standardized method for evaluating shoulder function.

Previous studies have determined the clinical responsive-

ness of this outcome measure for heterogenous populations

or patients with nonoperatively treated rotator cuff disease.

Currently, to our knowledge, no studies exist that establish

the clinically relevant change in the ASES score after

shoulder arthroplasty.

Questions/purposes We asked: (1) What are the minimal

clinically important difference (MCID) and substantial

clinical benefit (SCB) for the ASES score after primary and

reverse shoulder arthroplasties? (2) Are the MCID and

SCB for the ASES score different between primary and

reverse shoulder arthroplasties? (3) What patient-related

factors are associated with achieving the MCID and SCB

after total shoulder arthroplasty and reverse shoulder

arthroplasty?

Methods A longitudinally maintained institutional

shoulder arthroplasty registry was retrospectively queried

for patients who underwent primary shoulder

arthroplasty, including anatomic or reverse total shoulder

arthroplasty from 2007 to 2013, with a minimum 2-year

followup. Seven hundred ninety-four patients were

identified and eligible; 304 of these patients did not have

2 years of followup or complete datasets, resulting in a

study cohort of 490 patients (62% of the 794 potentially

eligible). The MCID and SCB of the ASES score for

these patients was calculated using an anchor-based

method, using four different anchors measuring satisfac-

tion with work, activities, overall, and activity from the

SF-36. The MCID (anchored to somewhat satisfied) and

SCB (very satisfied) of the ASES score were calculated

for the entire cohort and stratified by arthroplasty type.

Multivariate logistic regression of patient-related factors

that influence the MCID and SCB achievement was

performed.

Results The MCID for all patients combined ranged from

6.3 to 13.5; for the overall satisfaction anchor, the MCID

was 13.5 ± 4.5 (95% CI, 4.8–22.3). The SCB for the

overall cohort ranged from 12.0 to 36.6; for the overall

satisfaction anchor, the SCB was 36.6 ± 3.8 (95% CI,

29.1–44.1). There were no differences in the MCID of the

ASES score between anatomic and reverse shoulder

arthroplasty for any of the anchors (p = 0.159–0.992) or the

SCB for any of the anchors (p = 0.467–0.977). Combining
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anatomic and reverse shoulder arthroplasty in one group,

higher preoperative ASES score (odds ratio [OR], 0.96;

95% CI, 0.94–0.98; p\ 0.001), having a reverse shoulder

arthroplasty (OR, 0.36; 95% CI, 0.16–0.85; p = 0.016), and

having rheumatoid arthritis were independent predictors of

not achieving an MCID for the ASES 2 years after surgery.

Higher preoperative ASES score (OR, 0.91; 95% CI, 0.89–

0.92; p\0.001), a diagnosis of rotator cuff tear arthropathy

(OR, 0.14; 95% CI, 0.07–0.30; p\ 0.001), a diagnosis of

back pain (OR, 0.42; 95% CI, 0.24–0.71); p = 0.002), and

living alone (OR, 0.36; 95% CI, 0.19–0.69; p = 0.002) were

all independent predictors of not achieving SCB after

shoulder arthroplasty.

Conclusions Patients with glenohumeral arthritis or

rotator cuff tear arthropathy who undergo primary con-

ventional total or reverse shoulder arthroplasty and have at

least a nine-point improvement in their ASES score expe-

rience a clinically important change, whereas those who

have at least a 23-point improvement in their ASES score

experience a substantial clinical benefit. High preoperative

function was associated with a decreased likelihood of

achieving clinically important change after total shoulder

arthroplasty.

Level of Evidence Level III, therapeutic study.

Introduction

Substantial efforts have been directed at developing out-

come instruments that adequately characterize the

outcomes of orthopaedic interventions, including physi-

cian-directed and patient self-evaluation [13, 16]. The

importance of simple, reliable, and validated self-assessed

outcome measures to evaluate patient function and to show

satisfactory results after surgery has continued to increase

as greater emphasis is placed on quality, outcomes, and

patient satisfaction [1, 15]. One challenge of using such

outcome instruments is adequately determining the clinical

relevance of any change in score during the course of

treatment. Statistical significance means that the differ-

ences found are not likely to have been the result of chance,

but depending on sample size and some other parameters,

differences that are trivial in size—clinically meaningless

or even imperceptible to patients—might be statistically

significant [17, 18]. A clinically relevant change, which can

be defined as the minimal clinically important difference

(MCID), is defined as the ‘‘smallest difference in score in

the domain of interest which patients perceive as benefi-

cial’’ [4]. The MCID can be calculated several ways, the

most common of which are an anchor-based approach and

a receiver operator curve (ROC) analysis. The anchor-

based method compares changes in scores with a patient’s

retrospective rating of change in status from baseline

(‘‘anchor question’’); the ROC method allows choosing the

threshold that is the best compromise between sensitivity

and specificity for the outcome measure [17]. The anchor-

based approach is the easiest and most widely used tech-

nique to specify a range of anchor-instrument results and

calculate the change in outcome score that correlates with

those anchors [17].

The American Shoulder and Elbow Surgeons (ASES)

questionnaire was developed in 1994 to provide a stan-

dardized method for evaluating shoulder function [12]. It

has been found to be reliable and valid for various popu-

lations including patients with nonoperative and

operatively treated shoulder disease [6, 7]. The initial

study, which showed an MCID for the ASES score of 6.4

points on a 100-point scale (higher scores represent better

results), derived its results from an extremely heterogenous

population of 63 patients, including patients who were

treated nonoperatively and operatively with at least eight

different shoulder-related diagnoses [7]. A more-recent

study established the MCID of 12–17 points for the ASES

in a more homogenous population of patients who under-

went nonoperative treatment of rotator cuff disease [17].

The ASES score, however, is used frequently with sur-

gical patients, including those undergoing total shoulder

arthroplasty (TSA). This represents a distinct population

from which an MCID has been established [11]. The

clinical diagnosis and treatment rendered have a substantial

effect on the responsiveness of an outcome measure, and

thus it is critical that measures of responsiveness such as

the minimal clinically important change be determined in a

population of patients undergoing similar treatment

[2, 8, 9, 14, 17]. Currently, no studies exist, to our

knowledge, which establish the clinically relevant change

in the ASES after shoulder arthroplasty, including ana-

tomic TSA or reverse TSA (RSA).

Therefore, we asked: (1) What are the MCID and SCB

for the ASES score after primary TSA and RSA? (2) Are

the MCID and SCB for the ASES score different between

TSA and RSA? (3) What patient-related factors are asso-

ciated with achieving the MCID and SCB after TSA and

RSA?

Methods

Study Design and Setting

Institutional review board approval was obtained before

proceeding with the study. A longitudinally maintained

institutional shoulder arthroplasty registry was retrospec-

tively queried for patients who underwent primary shoulder
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arthroplasty, including conventional TSA or RSA from

2007 to 2013.

Participants/Study Subjects

Patients undergoing TSA or RSA for a diagnosis of

glenohumeral arthritis or rotator cuff tear arthropathy,

respectively, were included (n = 827). All patients had

baseline ASES scores obtained at the time of entry in the

registry. Patients undergoing revision procedures (n = 33),

those without 2-year satisfaction scores (n = 13), those

without 2-year SF-12 scores (n = 3), and those with missing

2-year followup ASES scores (n = 288) were excluded

from analysis. This resulted in a final cohort of 490 patients

of 794 eligible patients (62%). A comparison of baseline

variables between the included patients (n = 490) and

patients excluded for lack of 2-year followup data (n = 304)

was done (Table 1).

Study Population Demographics

The mean age of the overall study population, including

patients who had TSA and RSA, was 68 ± 9 years. Two hun-

dred thirty-three (48%) patients were female. The mean BMI

was 28± 6 kg/m2. The majority of patients were classified as

being inAmerican Society of Anesthesiologists (ASA)Class II

(363 patients, 74%). Sixteen patients (3%) were classified as

being in Class I, and the remaining patients (111, 23%) were in

Class III or higher. Four hundred twenty-three patients (86%)

had a diagnosis of osteoarthritis, and the remaining 67 (14%)

had a diagnosis of rotator cuff tear arthropathy (Table 1). The

mean age of the 304 patients excluded because of incomplete

records was 67 ± 10 years. One hundred twenty-five (41%)

patients were female. The mean BMI was 29 ± 6 kg/m2. The

majority of patients were classified as being in ASA Class II

(208 patients, 68%). Seven patients (2%) were classified as

being in Class I, and 73 (24%) were in Class III, the remaining

16 (6%) did not have ASA recorded (Table 1).

Outcomes

The outcomes of interest were the MCID and SCB of the

ASES score for patients undergoing primary TSA and

RSA. In addition to an ASES score, patients enrolled in the

arthroplasty registry complete an eight-question satisfac-

tion survey and SF-12 health survey preoperatively and at

the 2-year followup. These patient-reported outcome

measures (PROMs) were used as anchors to determine the

amount of relevant clinical change. The satisfaction survey

includes the question: ‘‘How satisfied are you with the

results of your shoulder surgery in the following areas?’’

This overhead question targets satisfaction ‘‘for improving

your ability to do housework or yard work’’ (Work), ‘‘for

improving your ability to do recreational activities’’ (Ac-

tivities), and ‘‘overall, how satisfied are you with the results

Table 1. Comparison of study cohort and excluded patients

Parameter Study cohort (n = 490) Patients with incomplete

records (n = 304)

p value

Mean age (SD) 68 (9) 67 (10) 0.578

Female gender 233 (48%) 125 (41%) 0.077

Mean BMI (SD) 28 (6) 29 (6) 0.353

Race (White) 466 (95%) 284 (93%) 0.504

ASA class 0.128

1 16 (3%) 7 (2%)

2 363 (74%) 208 (68%)

3 111 (23%) 73 (24%)

Diagnosis 0.568

Osteoarthritis 423 (86%) 258 (85%)

Cuff tear arthropathy 67 (14%) 46 (15%)

Procedure 0.700

TSA 405 (83%) 248 (82%)

Reverse TSA 85 (17%) 56 (18%)

Baseline mean ASES (SD) 38 (19) 34 (18) 0.004

Age is represented in years, BMI in kg/m2.

SD = standard deviation; ASA = American Society of Anesthesiologists; TSA = total shoulder arthroplasty; ASES = American Shoulder and

Elbow Surgeons.
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of your shoulder surgery?’’ (Overall). There were five

answer options: ‘‘very satisfied’’, ‘‘somewhat satisfied’’,

‘‘no change’’, ‘‘somewhat dissatisfied’’, and ‘‘very dissat-

isfied’’. In the SF-12 health survey, only the moderate

activities question: ‘‘Does your health now limit you in

moving a table, pushing a vacuum cleaner, bowling, or

playing golf’’ was used. There were three answer options:

‘‘yes, limited a lot’’, ‘‘yes, limited a little’’, and ‘‘no, not

limited at all’’.

The MCID was calculated using an anchor-based

method that anchors the change in ASES score from

baseline to 2-year followup to satisfaction scores and the

SF survey score [5, 10]. The anchor-based MCID is

obtained by subtracting the mean change of ASES score of

those reporting ‘‘no change’’ or ‘‘somewhat dissatisfied’’

from the mean change of ASES score of those reporting

‘‘somewhat satisfied’’. Patients who reported they were

‘‘very dissatisfied’’ were not included in the analysis, as

they did not represent minimal change or no change/slight

worsening. The anchor-based substantial clinical benefit

was calculated similarly by subtracting the mean change of

ASES score of those reporting ‘‘no change’’ or ‘‘somewhat

dissatisfied’’ from the mean change of ASES score of those

reporting ‘‘very satisfied’’. In other words, patients

reportedly being ‘‘somewhat satisfied’’ were deemed to

have minimal improvement, whereas patients reportedly

being ‘‘very satisfied’’ experienced substantial improve-

ment. Those reporting ‘‘no change’’ or ‘‘somewhat

dissatisfied’’ were considered to have experienced no

change or improvement [17]. The MCID and SCB were

calculated for patients having TSAs and RSAs in isolation

and as a combined cohort.

Statistical Analysis

Univariate analyses of patient-related factors, including

demographic and clinical characteristics, were performed

using logistic regression with the single risk factor of

interest. Multivariate logistic regression of patient-related

factors that influence MCID and SCB achievement were

completed using forward stepwise selection of the risk

factors found to have a probability less than 0.100 from the

univariate analyses. For regression analysis, a probability

less than 0.05 was considered statistically significant. Only

the MCID and SCB achievement anchored to overall sat-

isfaction were used as the outcome in the multivariable

analysis as it was the most shoulder-specific anchor

question.

Results

The MCID of the ASES for the combined cohort ranged

from 6.3 (95% CI, �2.3 to 15.0) to 13.5 (95% CI, 4.8–22.3)

across all four anchors; the SCB ranged from 12.0 (95%

CI, 6.0–18.0) to 36.6 (95% CI, 29.1–44.1) (Table 2). The

MCID of the ASES for the TSA cohort ranged from 3.1

(95% CI, �4.9 to 11.1) to 16.1 (95% CI, 5.4–26.7) across

all four anchors; the SCB ranged from 7.4 (95% CI, �0.2

to 15.1) to 37.4 (95% CI, 28.6–46.3) (Table 3). The MCID

of the ASES for the RSA cohort ranged from 6.2 (95% CI,

�6.3 to 18.7) to 13.9 (95% CI, 3.5–24.2) across all four

anchors; the SCB ranged from 14.3 (95% CI, 3.6–25.1) to

32.1 (95% CI, 26.9–37.2) (Table 4).

Table 2. MCID and SCB calculations for TSA and RSA combined

Variable No change group Minimum improvement group MCID

Number ASES mean (SD) Number ASES mean (SD) Mean difference (95% CI) SE

MCID anchors

Satisfaction: work 39 29.8 (21.5) 58 36.2 (21.0) 6.3 (�2.3 to 15.0) 4.4

Satisfaction: activities 52 32.4 (22.5) 81 41.5 (22.0) 9.1 (1.3–16.9) 4.0

Satisfaction: overall 13 15.6 (13.4) 54 29.2 (18.4) 13.5 (4.8–22.3) 4.5

SF-12 survey: moderate activities 72 38.9 (23.6) 165 46.6 (21.1) 7.7 (1.4–14.0) 3.2

No change group Substantial improvement group SCB

SCB anchors

Satisfaction: work 39 29.8 (21.5) 381 52.1 (20.1) 22.3 (15.2–29.3) 3.6

Satisfaction: activities 52 32.4 (22.5) 341 52.6 (19.1) 20.2 (13.8–26.7) 3.3

Satisfaction: overall 13 15.6 (13.4) 408 52.2 (19.2) 36.6 (29.1–44.1) 3.8

SF-12 survey: moderate activities 72 38.9 (23.6) 258 50.9 (20.3) 12.0 (6.0–18.0) 3.1

ASES = American Shoulder and Elbow Surgeons; TSA = total shoulder arthroplasty; RSA = reverse shoulder arthroplasty; MCID = minimal

clinically important difference; SCB = substantial clinical benefit; SE = standard error.
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There were no differences in the MCID of the ASES

score between conventional TSA and reverse TSA for the

‘‘work satisfaction’’ anchor (6.3 ± 5.7 versus 6.2 ± 6.4;

mean difference, �0.1; 95% CI, �19.1 to 19.3; p = 0.992),

‘‘activity satisfaction’’ anchor (9.0 ± 4.9 versus 8.9 ± 6.3;

mean difference, 0.1; 95% CI, �17.3 to 17.5; p = 0.991),

‘‘overall satisfaction’’ anchor (16.1 ± 5.4 versus 8.4 ± 2.9;

mean difference, 7.7; 95% CI, �11.1 to 26.6; p = 0.418)

and ‘‘SF-12 moderate activities’’ anchor (3.1 ± 4.1 versus

13.9 ± 5.3; mean difference, �10.8; 95% CI, �25.8 to 4.2;

p = 0.159). There also were no differences in the SCB of

the ASES score between conventional TSA and reverse

TSA for the ‘‘work satisfaction’’ anchor (21.6 ± 4.8 versus

19.6 ± 5.1; mean difference, 2.0; 95% CI, �20.7 to 24.7; p

= 0.862), ‘‘activity satisfaction’’ anchor (19.2 ± 4.1 versus

18.9 ± 5.8; mean difference, 0.3; 95% CI, �19.8 to 20.4; p

= 0.977), ‘‘overall satisfaction’’ anchor (37.4 ± 4.5 versus

32.1 ± 2.6; mean difference, 5.3; 95% CI, �15.4 to 26.0; p

= 0.614) and ‘‘SF-12 moderate activities’’ anchor (7.4 ±

3.9 versus 14.3 ± 5.5; mean difference, �6.9; 95% CI,

�25.5 to 11.7; p = 0.467).

For the overall satisfaction anchor in combined TSA

and RSA, higher preoperative ASES score (odds ratio

[OR], 0.96; 95% CI, 0.94–0.98; p \ 0.001) and

Table 3. MCID and SCB calculations for TSA

Variable No change group Minimum improvement group MCID

Number ASES mean (SD) Number ASES mean (SD) Mean difference (95% CI) SE

MCID anchors

Satisfaction: work 27 31.5 (24.1) 41 37.8 (21.3) 6.3 (�4.9 to 17.5) 5.7

Satisfaction: activities 37 34.2 (24.0) 59 43.2 (22.8) 9.0 (�0.7 to 18.7) 4.9

Satisfaction: overall 11 16.1 (14.6) 39 32.1 (19.8) 16.1 (5.4–26.7) 5.4

SF-12 survey: moderate activities 46 44.5 (24.9) 130 47.6 (20.4) 3.1 (�4.9 to 11.1) 4.1

No change group Substantial improvement group SCB

SCB anchors

Satisfaction: work 27 31.5 (24.1) 329 53.1 (19.0) 21.6 (12.3–30.9) 4.8

Satisfaction: activities 37 34.2 (24.0) 299 53.4 (18.6) 19.2 (11.2–27.2) 4.1

Satisfaction: overall 11 16.1 (14.6) 344 53.5 (18.6) 37.4 (28.6–46.3) 4.5

SF-12 survey: moderate activities 46 44.5 (24.9) 231 51.9 (20.2) 7.4 (�0.2 to 15.1) 3.9

ASES = American Shoulder and Elbow Surgeons; TSA = total shoulder arthroplasty; RSA = reverse shoulder arthroplasty; MCID = minimal

clinically important difference; SCB = substantial clinical benefit; SE = standard error.

Table 4. MCID and SCB calculations for RSA

Variable No change group Minimum improvement group MCID

Number ASES mean (SD) Number ASES mean (SD) Mean difference (95% CI) SE

MCID anchors

Satisfaction: work 12 26.1 (14.2) 17 32.3 (20.2) 6.2 (�6.3 to 18.7) 6.4

Satisfaction: activities 15 27.9 (18.3) 22 36.8 (19.6) 8.9 (�3.4 to 21.3) 6.3

Satisfaction: overall 2 13.0 (0.5) 15 21.4 (11.0) 8.4 (2.8–14.0) 2.9

SF-12 survey: moderate activities 26 29.0 (17.7) 35 42.8 (23.4) 13.9 (3.5–24.2) 5.3

No change group Substantial improvement group SCB

SCB anchors

Satisfaction: work 12 26.1 (14.2) 52 45.7 (21.4) 19.6 (9.7–29.5) 5.1

Satisfaction: activities 15 27.9 (18.3) 42 46.8 (21.9) 18.9 (7.5–30.3) 5.8

Satisfaction: overall 2 13.0 (0.5) 64 45.1 (20.9) 32.1 (26.9–37.2) 2.6

SF-12 survey: moderate activities 26 29.0 (17.7) 24 43.3 (20.9) 14.3 (3.6–25.1) 5.5

ASES = American Shoulder and Elbow Surgeons; TSA = total shoulder arthroplasty; RSA = reverse shoulder arthroplasty; MCID = minimal

clinically important difference; SCB = substantial clinical benefit; SE = standard error.
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undergoing RSA compared with TSA (OR, 0.36; 95% CI,

0.16–0.85; p = 0.016) remained independent predictors of

not achieving an MCID for the ASES after shoulder

arthroplasty in multivariate analysis (Table 5). Higher

preoperative ASES score (OR, 0.91; 95% CI, 0.94-0.98; p

\0.001), a diagnosis of rotator cuff tear arthropathy (OR,

0.14; 95% CI, 0.07-0.30; p \ 0.001), living alone (OR,

0.36; 95% CI, 0.19-0.69; p = 0.002), and a comorbidity of

back pain (OR, 0.42; 95% CI, 0.24-0.71; p = 0.002) were

independent predictors of not achieving SCB for the

ASES after shoulder arthroplasty (Table 5). Preliminary

univariate analysis for the overall satisfaction anchor also

included BMI, high school education only, a diagnosis of

cuff tear arthropathy, and diabetes as substantial risk

factors for not achieving the MCID, but these factors

dropped out in multivariate analysis (Table 6). Prelimi-

nary univariate analysis for the overall satisfaction anchor

also included a torn rotator cuff, lung disease, diabetes,

and a general diagnosis of osteoarthritis as substantial risk

factors for not achieving SCB, but these factors dropped

out in multivariate analysis (Table 7).

Discussion

The ASES questionnaire was developed to provide a stan-

dardized method for evaluating shoulder function. Previous

studies have determined the clinical responsiveness of this

outcome measure for heterogenous populations or nonoper-

atively treated rotator cuff disease [7, 17]. Currently, to our

knowledge, no studies exist which establish the clinically

relevant change in theASES score after shoulder arthroplasty.

Therefore, we aimed to find theMCID and SCB for the ASES

score after shoulder arthroplasty and tofind patient factors that

are associated with not achieving measurable improvement.

This study had numerous limitations. A major limitation

of the study is the substantial loss to followup, as 39% of

potential patients were excluded owing to incomplete fol-

lowup. Patients who do not return for followup often have

worse outcomes. We have shown that the included study

patients and those lost to followup have similar baseline

parameters, with the exception of a statistically, but not

clinically significant difference in baseline ASES score.

Second, the study used several satisfaction-based anchors.

In general, satisfaction measures are not validated. The

MCID and SCB based on the satisfaction anchors generally

were concordant with the other metrics used in this study,

thus improving the face validity.

Next, the study is a retrospective review of a longitu-

dinally maintained database, and thus is subject to selection

bias, transfer bias, and assessment bias. The patients

included are from one institution, which introduces selec-

tion bias and reduces the generalizability of the findings to

other settings; however, the surgeries were performed by a

group of more than 20 different surgeons, which reduces

this impact of this effect. As mentioned previously, we had

a substantial loss to followup, which introduces transfer

bias. The included and excluded patients had similar

baseline demographics, which mitigates this effect some-

what, but regardless, the reported MCID and SCB actually

could underestimate the true values owing to this followup

loss. Finally, inclusion of nonvalidated metrics such as

patient satisfaction introduces assessment bias. As men-

tioned previously, the satisfaction anchors generally were

concordant with the other metrics used in this study, thus

improving the face validity. The statistical associations

described in the study should not be interpreted as causa-

tive, as there is the possibility for confounding variables in

this type of analysis. However, we attempted to control for

them using a robust multivariate logistic regression.

Although our study population was large, factors that were

not found to predict the achievement of an MCID or SCB

could be attributable to lack of study power. This was a

convenience sample from a registry database, thus we

Table 5. Multivariate analysis of patient-related factors that influence achievement of MCID and SCB

Outcome measure and significant variable Odds ratio 95% CI p value

MCID based on C 13.5 point increase in ASES score

Preoperative ASES score 0.96 0.94–0.98 \0.001

Procedure: RSA vs TSA 0.36 0.16–0.85 0.016

SCB based on C 36.6 point increase in ASES score

Preoperative ASES score 0.91 0.89–0.92 \0.001

Living arrangement: (reference: with partner/spouse)

Alone 0.36 0.19–0.69 0.002

Diagnosis: cuff tear arthropathy vs osteoarthritis 0.14 0.07–0.30 \0.001

Comorbidity: back pain 0.42 0.24–0.71 0.002

ASES = American Shoulder and Elbow Surgeons; RSA = reverse shoulder arthroplasty; TSA = total shoulder arthroplasty; MCID = minimal

clinically important difference; SCB = substantial clinical benefit.
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could not add any more patients to improve our power. In

particular, patients of nonwhite race, lower educational

status, and certain medical comorbidities were not present

in high numbers, highlighting the importance of future

multicenter studies to explore the effect of these factors on

clinical improvement after shoulder arthroplasty.

We determined the ASES for a population of patients

who underwent shoulder arthroplasty and found an MCID

between those reported in previous studies for other

shoulder disorders [7, 17]. We also report the substantial

clinical benefit which, to our knowledge, has not been

reported previously for the ASES. Two previous studies

reported the MCID of the ASES score for different popu-

lations. Michener et al. [7] calculated the MCID and the

minimal detectable change of the ASES in a population of

63 patients with shoulder dysfunction using a similar

anchor-based method to a single question evaluating global

rating of change. They reported a minimal

detectable change of 9.7 ASES points and an MCID of 6.4

ASES points, concluding that the ASES was a responsive

outcome tool for varied shoulder disorders. However, the

study population was heterogenous, including patients

treated nonoperatively and operatively with at least eight

different shoulder-related diagnoses, including impinge-

ment, instability, rotator cuff disease, adhesive capsulitis,

fracture, generalized weakness, and multiple types of pre-

vious surgery [7]. The study design used by Michener et al.

[7] was improved in a more recent study by Tashjian et al.

[17], in which the MCID of the ASES was determined for a

homogenous population of 81 patients who were treated

Table 6. Univariate analyses of patient-related factors that influence MCID

Anchor question and significant variables Odds ratio 95% CI p value

C 6.3 point increase in ASES score based on satisfaction: work

Preoperative ASES score 0.96 0.94–0.99 0.003

Comorbidities

Hypertension 0.30 0.08–1.08 0.066

Diabetes 0.13 0.04–0.46 0.002

Back pain 0.29 0.09–0.95 0.041

C 9.1 point increase in ASES score based on satisfaction: activities

Preoperative ASES score 0.96 0.94–0.98 0.001

Comorbidities

Hypertension 0.39 0.14–1.1 0.075

Diabetes 0.21 0.06–0.68 0.010

C 13.5 point increase in ASES score based on satisfaction: overall

BMI 0.93 0.88–0.99 0.017

Preoperative ASES score 0.96 0.95–0.98 \0.001

Education: (reference: college graduate)

Some high school 0.16 0.03–0.94 0.043

Living arrangement (reference: with partner/spouse)

Alone 0.51 0.24–1.1 0.085

Diagnosis: cuff tear arthropathy vs osteoarthritis 0.41 0.18–0.91 0.029

Procedure: RSA vs TSA 0.41 0.19–0.87 0.020

Comorbidities

Diabetes 0.31 0.11–0.87 0.027

C 7.7 point increase in ASES score based on SF-12: moderate activities

BMI 0.95 0.89–1.01 0.096

Preoperative ASES score 0.96 0.94–0.99 0.001

Education (reference: college graduate)

High school graduate 0.32 0.09–1.17 0.084

Comorbidities

Hypertension 0.34 0.11–1.04 0.059

Diabetes 0.18 0.05–0.6 0.005

ASES = American Shoulder and Elbow Surgeons; MCID = minimal clinically important difference; RSA = reverse shoulder arthroplasty; TSA =

total shoulder arthroplasty.
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Table 7. Univariate analyses of patient-related factors that influence SCB

Anchor question and significant variables Odds ratio 95% CI p value

C 22.3 point increase in ASES score based on satisfaction: work

Preoperative ASES score 0.95 0.93–0.96 \ 0.001

Diagnosis: cuff tear arthropathy vs osteoarthritis 0.32 0.17–0.57 \ 0.001

Rotator cuff status (reference: normal)

Torn 0.50 0.27–0.92 0.025

Procedure: RSA vs TSA 0.39 0.22–0.68 0.001

Comorbidities

Lung disease 0.32 0.13–0.82 0.018

Diabetes 0.39 0.17–0.93 0.033

Back pain 0.59 0.35–0.99 0.047

Other medical problems 0.53 0.27–1.02 0.056

C 20.2 point increase in ASES score based on satisfaction: activities

Preoperative ASES score 0.95 0.94–0.97 \ 0.001

Race: nonwhite vs white 0.36 0.13–1.05 0.062

Living arrangement (reference: with partner/spouse)

Alone 0.58 0.32–1.07 0.081

Diagnosis: cuff tear arthropathy vs osteoarthritis 0.32 0.17–0.6 \ 0.001

Rotator cuff status (reference: normal)

Torn 0.52 0.28–0.97 0.039

Procedure: RSA vs TSA 0.39 0.21–0.7 0.002

Comorbidities

Hypertension 0.58 0.33–1.03 0.063

Diabetes 0.34 0.14–0.8 0.014

Ulcer/stomach disease 0.46 0.21–1.03 0.059

Back pain 0.51 0.3–0.89 0.018

Other medical problems 0.47 0.24–0.94 0.033

C 36.6 point increase in ASES score based on satisfaction: overall

Preoperative ASES score 0.92 0.9–0.93 \ 0.001

Living arrangement (reference: with partner/spouse)

Alone 0.63 0.39–1.01 0.056

Diagnosis: cuff tear arthropathy vs osteoarthritis 0.31 0.18–0.52 \ 0.001

Rotator cuff status (reference: normal)

Torn 0.40 0.24–0.65 \ 0.001

Procedure: RSA vs TSA 0.36 0.22–0.58 \ 0.001

Comorbidities

Lung disease 0.45 0.19–1.06 0.069

Diabetes 0.46 0.21–0.98 0.045

Osteoarthritis 1.55 1–2.42 0.053

Back pain 0.67 0.45–1 0.049

C 12.0 point increase in ASES score based on SF-12: moderate activities

BMI 0.95 0.89–1.01 0.096

Preoperative ASES score 0.96 0.94–0.99 0.001

Comorbidities

Hypertension 0.46 0.2–1.06 0.068

Diabetes 0.25 0.09–0.71 0.009

ASES = American Shoulder and Elbow Surgeons; SCB = substantial clinical benefit; RSA = reverse shoulder arthroplasty; TSA = total shoulder

arthroplasty.
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with nonoperative modalities for rotator cuff disease.

Tashjian et al. [17] concluded that a 12- to 17-point change

in the ASES score represented a minimal clinically

important change for this study population. Our study

advances on these prior investigations by using a popula-

tion of patients who underwent shoulder arthroplasty and

reporting the SCB in addition to the MCID.

We found no difference in the MCID or SCB between

anatomic TSA and RSA across all four anchors for the

indications in our cohorts, which is important when eval-

uating clinical results and critically evaluating outcomes in

published series. No previous studies, to our knowledge,

have compared the MCID of the ASES or other shoulder-

specific scores between types of primary arthroplasty.

Patients who undergo RSA, compared with those who have

TSA, have a lower likelihood of achieving an MCID for the

indications studied. Although the majority of patients who

underwent RSA improved postoperatively, the improve-

ment was not as robust as patients who underwent TSA in

multivariate analysis.

Higher baseline ASES scores were associated with not

achieving an MCID and SCB after shoulder arthroplasty.

Risk factors for achievement of clinically important change

after shoulder arthroplasty have not been reported using the

ASES as an outcome measure, but in one prior study, this

question was investigated using the Simple Shoulder Test

for patients who underwent RSA [3]. For the 74 patients

who underwent RSAs for massive rotator cuff tears who

were included in the study, Hartzler et al. [3] found that

young age (\ 60 years), preoperative upper extremity

neurologic dysfunction, and high preoperative function as

evidenced by a high preoperative Simple Shoulder Test,

were associated with failure to achieve an MCID postop-

eratively. Using the ASES score as an endpoint, we found

similarly that high preoperative scores portend a lower

likelihood of achieving an MCID and SCB after shoulder

arthroplasty. This finding is important for surgical deci-

sion-making and for counseling patients before shoulder

arthroplasty, as patients with high levels of preoperative

function may not experience as marked a benefit from the

procedure as patients with lower levels of reported func-

tioning. Our study was not designed to determine a

threshold level of preoperative ASES score above which

shoulder arthroplasty might not be of substantial clinical

benefit to a patient, but this would be a valuable topic for

further investigation.

Patients with glenohumeral arthritis or rotator cuff tear

arthropathy who undergo primary conventional TSA or

RSA and have at least a nine-point improvement in their

ASES score experience a clinically important change,

whereas patients who have at least a 23-point improvement

in their ASES score experience a substantial clinical ben-

efit. High preoperative function was associated with a

decreased likelihood of achieving a clinically important

change after TSA.
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