
The reliability of the forgotten joint score for 

shoulder arthroplasty

Madilyn L. Feik, BSa, Ashley Z. Smith, BSa, Kevin K. Chen, MDb, 

Zachary A. Gehring, MSa, Natalie L. Myers, PhDc, and 

James M. Gregory, MDa,*

aDepartment of Orthopaedic Surgery, The University of Texas Health Science Center at Houston, McGovern Medical 

School, Houston, TX, USA
bHackensack University Medical Center, Hackensack Meridian Health, Hackensack, NJ, USA
cATI Physical Therapy, Institute for Musculoskeletal Advancement, Downers Grove, IL, USA

A B S T R A C T

Background: The Forgotten Joint Score, a patient-reported outcome measure assessing the ability to forget the artificial joint, has 

demonstrated minimal ceiling effects in hip and knee arthroplasty patients. This study determines the reliability of an upper extremity 

12-item Forgotten Joint Score (FJS-12) in shoulder arthroplasty patients.

Methods: The FJS-12 was developed from the previously published 70-item list assessing the Forgotten Joint Score concept in shoulder 

patients. Sixty patients with glenohumeral osteoarthritis completed the FJS-12 at 6 months (n = 38) or 1 year (n = 22) after anatomic or 

reverse total shoulder arthroplasty and again at least 48 hours later. Test-retest reliability analysis was conducted using intraclass 

correlation coefficient (ICC2,1) with 95% confidence intervals (CIs), standard error of measure (SEM90), and minimal detectable change 

(MDC90).

Results: FJS-12 test-retest time frame was 8 ± 5 days (range 2-19 days). Six-month FJS-12 was 64 ± 33 with ICC2,1 = 0.97, 95% CI [0.94-0.98], 

SEM90 = 9.6, and MDC90 = 13.5. One-year FJS-12 was 70 ± 29 with ICC2,1 = 0.96, 95% CI [0.91-0.98], SEM90 = 10.0, and MDC90 = 14.2.

Conclusion: The FJS-12 demonstrated excellent test-retest reliability, representing an important step toward a more sensitive measure to 

evaluate shoulder arthroplasty outcomes.

Level of evidence: Level III; Prospective Diagnostic Study
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Shoulder arthroplasty is an evolving field; the use of both 

anatomic shoulder arthroplasty (aTSA) and reverse total 

shoulder arthroplasty (rTSA) has continued to grow over the last 

2 decades.11,12,34 While range of motion and radiographic im

aging are important objective metrics for surgical outcomes,15,38

patient-reported outcome measures (PROMs)32 provide insight 

into treatment effectiveness from the patient's perspective, 

shifting the focus of outcomes from pathologically-centered to 

patient-centered.13,17 When selecting a PROM for clinical 

practice, consideration should be given to its breadth (disease- 

specific vs. region-specific vs. generic health-specific), psycho

metric properties, scoring criteria, and degree of ceiling effects 

within the population of interest during validity-based 

testing.20,25,35

The Forgotten Joint Score (FJS) is a PROM assessing a 

patient's ability to forget their artificial joint, where a fully 

“forgotten” joint represents the highest level of patient satis

faction.4 The final 12 item Forgotten Joint Score (FJS-12), was 

initially created to address ceiling effects observed with 

common PROMs following lower extremity arthroplasty.4 The 

ceiling effect concept is a statistical construct that describes 

the clustering of a patient's score toward the upper (ceiling) 

limit of a scale which can inhibit the instrument's respon

siveness and sensitivity to change over time.16 Unacceptable 

ceiling effects are generally regarded as 15% or more of the 

study population achieving the highest possible score on a 

given PROM. Outcome measures with limited ceiling effects 

can detect small differences among patients to better assess 

the success of the intervention, which is particularly impor

tant when assessing higher functioning individuals and suc

cessful procedures. Ceiling effects are particularly prevalent 

when evaluating patients undergoing joint arthroplasty, as 

the majority of these individuals report successful long-term 

outcomes following the surgical intervention.3,4,7,40 As the 

FJS-12 has demonstrated lower ceiling effects in hip and knee 

arthroplasty when compared to other readily available PROMs 

for these populations,16,49 an FJS questionnaire applicable to 

the shoulder arthroplasty population may also be less sus

ceptible to ceiling effects than existing shoulder PROMs.

PROMs used to evaluate aTSA and rTSA limited by ceiling 

effects include the American Shoulder and Elbow Surgeons 

Standardized Shoulder Assessment Form, Simple Shoulder 

Test (SST), University of California Los Angeles (UCLA), Oxford 

Shoulder Score, and Shoulder Pain and Disability Index 

(SPADI).7,10,44,46 PROMs that are not joint- or condition- 

specific, such as the Disabilities of the Arm, Shoulder, and 

Hand and Patient-Reported Outcomes Measurement Infor

mation System, are also susceptible to ceiling effects because 

they assess broader domains that may not be relevant to the 

shoulder arthroplasty population.39 Although less ceiling 

effects are observed with the Constant-Murley Shoulder 

Outcome Score, 65% of the measure depends on proper range 

of motion and strength measurement, yielding limited 

understanding of outcomes from the patient's perspective.26

Many other shoulder PROMs also have limitations beyond 

ceiling effects; notable shortcomings include inconsistent 

item responses and patient uncertainty or inaccuracy during 

form completion (as observed with the ASES),5 large 

measurement error associated with the SPADI,51 and the use 

of multiple questions contributing to a single response on the 

UCLA, which may lead to confusion and nonspecific 

responses.54 Additionally, PROMs commonly used to assess 

aTSA and rTSA, such as the ASES, UCLA, Oxford Shoulder 

Score, and SPADI, require patients to indicate the highest level 

of activity they can perform or to rate the difficulty experi

enced when performing these activities.46 However, patients' 
perception of functional “difficulty” may not necessarily 

equate to their degree of discomfort or fear of movement 

during that task. Comprised of a single question evaluating 

shoulder function as a percentage of normal, the Single 

Assessment Numeric Evaluation (SANE) remains a popular 

PROM for its efficiency and ease of administration, although it 

only provides information about overall patient status and is 

not specific to shoulder arthroplasty.14 These limitations 

highlight the need to develop a comprehensive yet succinct 

PROM specific to shoulder arthroplasty patients that has 

limited susceptibility to ceiling effects.

Given the success of the FJS-12 in hip and knee arthroplasty 

and ceiling effects observed with common PROMs for the 

shoulder arthroplasty population, there is potential utility for a 

parallel version of the FJS-12 in aTSA and rTSA patients. 

Giesinger et al21 previously developed a 70-item list assessing 

the forgotten joint concept in patients with shoulder pathology; 

however, a succinct yet thorough 12-item questionnaire to 

evaluate shoulder patients has yet to be developed. This study 

evaluates the test-retest reliability of a FJS-12 for individuals 

with glenohumeral osteoarthritis either 6 months or 1 year 

following aTSA or rTSA.

Materials and methods

Study design

Data for this study were prospectively collected from January 

26, 2024, to February 5, 2025. Data collection occurred at the 

patient's 6-month or 1-year postoperative follow-up appoint

ment using REDCap (Research Electronic Data Capture; 

Vanderbilt University, Nashville, TN, USA) electronic data 

capture tools hosted by UTHealth's School of Biomedical 

Informatics.23,24 REDCap is a secure, web-based software 

platform designed to support data capture for research 

studies, providing 1) an intuitive interface for validated data 

capture; 2) audit trails for tracking data manipulation and 

export procedures; 3) automated export procedures for 

seamless data downloads to common statistical packages; 

and 4) procedures for data integration and interoperability 

with external sources.23,24 All patients read and signed an 

electronic informed consent form approved by The University 

of Texas Health Science Center at Houston (IRB approval #: 

HSC-MH-21-1041) prior to enrollment in the study.31

Patients

Patients reporting to a single board-certified orthopedic sur

geon following routine arthroplasty were recruited. Patients 

were included in the study if they had a primary diagnosis of 

glenohumeral osteoarthritis, underwent primary aTSA or 

rTSA, and had a follow-up time point of 6 months or 1 year 

from their surgical date. Patients were excluded if they had a 
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primary diagnosis other than glenohumeral osteoarthritis, 

underwent revision arthroplasty, or English was not their 

primary speaking and reading language.

Procedures

The 70-item list by Giesinger et al,21 developed following 

comprehensive literature review, international expert board 

evaluation, and patient feedback, was consolidated into 

7 activity-based domains-activities of daily living, reaching 

up, reaching behind, dressing or undressing, personal hy

giene, sitting or resting, and carrying weight. To decrease 

respondent burden and remove redundancy, a total of 12 

questions, representing each domain, were selected based on 

2 key factors: 1) including an appropriate spectrum of activity 

and 2) emphasizing relevant functions specific to the TSA 

population. The study design was communicated to the 

owners of the Forgotten Joint Score, and a user agreement was 

obtained. Once the 12 questions were identified, patients 

meeting inclusion criteria were asked to provide demographic 

information and complete the FJS-12 at 2 different time 

points. During time point one (TPone), patients were consented 

and asked to complete this information in one of 2 ways: 1) in 

person on an iPad or 2) over the phone with a member of the 

research team sending the patient information via a REDCap 

secure link. TPone was defined as the patients 6-month or 1- 

year postoperative appointment. The follow-up phone call 

for time point 2 (TPtwo) was at least 48 hours following TPone. If 

the patient did not answer on the first attempt a voicemail 

was left and a second call was initiated one week later. 

Therefore, a range from 48 hours to 21 days was accepted in 

order to accommodate patients' schedules. If data were 

collected from a patient at the 6-month postoperative visit, it 

was not collected again at the 1-year postoperative visit.

Patients were required to answer all 12 questions on the 

FJS-12 (Table I). FJS-12 scoring is synonymous to the original 

FJS-12 instituted on knee and hip arthroplasties, with a total 

score ranging from 0-100.4 Responses to each of the 12 ques

tions are rated on a 0-4 point Likert scale, summed, and 

divided by the number of completed items to obtain a mean 

score. This value is then multiplied by 25 and subtracted from 

100, changing the direction of the final score so that higher 

scores indicate a higher degree of forgetting the artificial 

joint.4

Statistical analysis

A priori power analysis was conducted to determine the 

sample size required for assessing reliability using the intra

class correlation coefficient (ICC). The analysis was based on 

detecting an expected reliability of 0.90 compared with a 

minimum acceptable reliability of 0.75, using a two-tailed test 

with a significance level (α) of 0.05 and power (1—β) of 0.80. 

Assuming 2 repeated measurements per subject (k = 2), the 

required sample size was calculated to be 33 subjects. To ac

count for an anticipated 40% dropout rate, the final total target 

sample size was adjusted to 55 subjects.

Data were reported as mean ± standard deviation for 

continuous data and total count (percentage) for categorical data. 

The test-retest reliability of the FJS-12 was determined using the 

ICC2,1. The ICC values range between 0 and 1; values < 0.5 indicate 

poor reliability, values between 0.5 and 0.75 indicate moderate 

reliability, values between 0.75 and 0.9 indicate good reliability, 

and values > 0.9 indicate excellent reliability.28 Confidence in

tervals (CIs) were calculated at the 95% level for the reliability 

coefficients. The error associated with the FJS-12 was calculated 

by the use of the standard error of measure (SEM) using the 

following formula: SEM = SDx[
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
1 − ICC

√
]. The SEM was then 

multiplied by the z-score (1.64 for 90% CI) for the true score about 

the observed score (SEM90). To determine the smallest amount of 

change that can be detected within the FJS-12, the minimal 

detectable change (MDC) was calculated: MDC = SEMx[
̅̅̅
2

√
]. The 

MDC was then multiplied by the z-score (1.64 for 90% CI), indi

cating a real change beyond measurement error with 90% 

confidence (MDC90). These reliability statistics were employed on 

the entire cohort, 6-month postoperative cohort, and 1-year 

postoperative cohort.

Results

Within the time frame of the study (January 26, 2024 — February 

5, 2025), 168 patients were available for follow-up based on aTSA 

and rTSA time frames. Seventy-one of these patients did not 

meet inclusion criteria, as 31 had undergone revision arthro

plasty and 40 had a diagnosis other than osteoarthritis. Of the 

remaining 97 patients available for enrollment, 21 were unable 

to be reached for consent, 9 never completed TPtwo, and 7 were 

outside the 21-day follow-up window (minimum 23 days —

maximum 63 days) that the authors deemed acceptable for 

TPtwo data collection. This left 60 patients to be included in the 

final sample for analysis.

Patient demographics can be found in Table II. The cohort 

was 42% female and 58% male with a mean age of 68 ± 11 years. 

The right shoulder was injured in 52% of patients. The average 

time between the 2 follow-up time points (test-retest time 

frame) was 8 ± 5 days, with a minimum of 2 days and 

maximum of 19 days. Effort was made to contact eligible pa

tients on the exact 6-month and 1-year postoperative anni

versary date; however, there was some variation in the number 

of days, ranging from 0-101 days. The average days equated to 

within 22 ± 27 days.

The average FJS-12 score for the 6-month postoperative 

cohort at TPone was 64 ± 33. In the 1-year postoperative cohort, 

the average FJS-12 score at TPone was 70 ± 29. Reliability sta

tistics for the FJS-12 are reported in Table III. ICC2,1 (95% CI) 

values were 0.96 (0.95-0.97) in the entire cohort, 0.97 (0.94-0.98) 

at 6 months postoperative, and 0.96 (0.91-0.98) at 1-year 

postoperative, indicating excellent test-retest reliability 

based on each ICC2,1 and its lower bound of the 95% CI 

exceeding 0.90. In the 6 months postoperative cohort, SEM 

was 5.85 (SEM90, 9.60) and MDC was 8.2 (MDC90, 13.5). The 1- 

year postoperative cohort demonstrated a SEM of 6.15 

(SEM90, 10.09) and an MDC of 8.6 (MDC90, 14.2).
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Discussion

The FJS-12, a consolidation of the systematically developed 

and rigorously evaluated 70-item question pool into a prac

tical, clinically relevant 12-item questionnaire, demonstrated 

excellent test-retest reliability across all 3 cohorts in this 

study. Our findings suggest that the FJS-12 can be used 

consistently in patients undergoing aTSA or rTSA at 2 different 

time points. As such, it is reasonable to believe that these 

reliability findings would be similar if collected at a different 

time point (ie, baseline FJS-12 scores prior to surgery).

The original lower extremity FJS-12 was developed because 

as outcomes of joint replacement continue to improve over 

time, ceiling effects increasingly limit differentiation between 

successful outcomes.16 While the growing usage of the original 

FJS-12 in hip, knee, and ankle populations reflects the need for a 

more sensitive PROM in lower extremity arthroplasty, ceiling 

effects of common shoulder PROMs increasingly limit inter

pretation of successful outcomes in upper extremity arthro

plasty as well. At a minimum 2-year follow-up, unacceptable 

ceiling effects were reported in aTSA patients for the SST 

(43.4%), ASES (23.7%), and UCLA (22.2%), and in rTSA patients 

for the SST (34.1%).46 Similar findings were observed in another 

study, with postoperative ceiling effects in aTSA patients of 

52.9%, 25.1%, 20.8%, and 25.6% for the SST, ASES, UCLA, 

and SPADI, respectively, and in rTSA patients of 36.7% for the 

SST.44 These findings highlight the need to investigate a 

Table II — Patient characteristics presented as mean ± standard deviation or total count (percentage) data for all 3 cohorts 

analyzed.

Demographic data Entire cohort (n = 60) 6 mo postoperative (n = 38) 1 y postoperative (n = 22)

Age (years) 68 ± 11 68 ± 11 68 ± 8
Height (cm) 169 ± 11 167 ± 12 173 ± 10

Weight (kg) 85 ± 20 83 ± 21 88 ± 17

BMI (kg/m2) 29 ± 7 29 ± 7 29 ± 6
Previous shoulder surgery

Yes 12 (20%) 10 (26%) 2 (9%)

No 48 (80%) 28 (74%) 20 (91%)

Sex

Female 25 (42%) 17 (45%) 8 (37%)

Male 35 (58%) 21 (55%) 14 (63%)

Race

Caucasian 50 (83%) 32 (84%) 18 (82%)

Other 10 (17%) 6 (16%) 4 (18%)

Arm dominance*

Right 39 (81%) 24 (83%) 15 (79%)

Left 9 (19%) 5 (17%) 4 (21%)

Injured arm

Right 31 (52%) 23 (61%) 8 (36%)

Left 29 (48%) 15 (39%) 14 (64%)

Arthroplasty type

aTSA 49 (82%) 33 (87%) 16 (73%)

rTSA 11 (18%) 5 (13%) 6 (27%)

aTSA, anatomic total shoulder arthroplasty; BMI, body mass index; rTSA, reverse total shoulder arthroplasty.
* Missing data on 12 patients for entire cohort, 9 patients for 6-mo postoperative, and 3 patients for 1-y postoperative.

Table I — The Forgotten Joint Score 12-item questionnaire.

The following 12 questions refer to how aware you are of your shoulder or artificial shoulder joint in everyday life. Please select one answer from 

each question. Are you aware of your shoulder or artificial shoulder joint…
…before falling asleep? 

…taking a shower? 

…taking off a coat or jacket? 

…during do it yourself (DIY) jobs around the house? 

…with light recreational activity? 

…reaching overhead to a high shelf? 

…performing a sudden movement? 

…getting out of a car? 

…scratching between shoulder blades? 

…wiping bottom? 

…carrying a shopping bag? 

…sitting for an hour?

never = 0; almost never = 1; seldom = 2; sometimes = 3; mostly = 4.
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parallel version of the FJS-12 in the shoulder arthroplasty 

population.

The results of this study are similar to other studies that 

have used the FJS-12 as a PROM for lower joint arthroplasties. 

Compared to the total knee arthroplasty (TKA) population, our 

study found slightly higher 6-month FJS-12 scores with lower 

1-year scores (mean scores after TKA were 59 ± 28 and 

73 ± 24 at 6 months and 1 year, respectively).8 Psychometric 

properties of the FJS-12 among TKA patients were found to be 

5.2 and 12 points for the SEM and MDC90, respectively9; these 

properties are similar to the findings of our study. Much lower 

FJS-12 scores have been documented at the 6-month time 

point in the total hip arthroplasty (THA) population (50 ± 30)42

with scores comparable to our study at 1-year (70 ± 29).45

Lower FJS-12 scores were observed at 1-year when compared 

to the total ankle replacement (64 ± 20) and ankle arthrodesis 

(58 ± 26) populations.37 Six-month data in the ankle popula

tion have not yet been reported in the literature. The slightly 

higher scores observed in our study at both time points when 

compared to the scores for TKA, THA, total ankle replacement, 

and ankle arthrodesis may relate to the weightbearing status 

of these lower extremity joints as compared to the shoulder. 

Additionally, patients undergoing TSA are reported to have 

fewer complications, shorter length of stay, and lower total 

charges than those who undergo TKA or THA, which may 

contribute to the higher self-reported outcome scores.18

When comparing the FJS-12 results of this study to the 

commonly implemented American Shoulder and Elbow Sur

geons PROM in the TSA population, findings are interesting. 

Matar et al33 found patients with glenohumeral osteoarthritis 

undergoing rTSA had 6-month postoperative ASES scores of 

68.77 ± 17.02 and 70.93 ± 17.78 at 1-year; in this study, slightly 

lower average FJS-12 scores were observed at both the 6-month 

and 1-year time points. Patients completing the ASES at both the 

1-year and 2-year time points have nearly perfect scores ranging 

between 93 and 95, respectively, following aTSA.41 Patients 

undergoing rTSA show similar results on the ASES post

operatively, with most patients scoring above 80 points.19,47

Furthermore, Kirsch et al27 reported 2-year postoperative mean 

ASES scores among glenohumeral osteoarthritis patients 

treated with primary aTSA and rTSA of 95 and 93.3, respectively. 

These results indicate that continued room for patient 

improvement is minimal and ceiling effects may increase, 

meaning each patient's true outcome cannot be measured 

appropriately.53 Consequently, alternative PROMs to evaluate 

shoulder arthroplasty should be investigated.

Despite the plethora of PROMs available to assess shoulder 

pathology, a single PROM has not emerged as superior for a 

given shoulder pathology. Choosing an optimal set that provides 

a comprehensive assessment of the population of interest can 

be challenging, and as several questionnaires are often admin

istered concurrently, there is potential for redundancy 

and unnecessary cost and time burden on both patients and 

administrators. Sutton et al48 evaluated compliance and 

resource utilization for common PROMs used for THA and TKA 

populations and demonstrated significant institutional cost and 

time burden along with low compliance rates. The FJS-12 

concept can be an attractive option for busy clinicians and re

searchers assessing arthroplasty patients, given that “forget

ting” the joint implies the absence of a variety of domains such 

as pain, stiffness, discomfort, and fear of movement, elimi

nating the need to inquire about each of these domains indi

vidually.4 The FJS-12 may similarly be a valuable addition or 

alternative to existing PROMs by assessing multiple clinical 

manifestations within a short set of questions.22,50 Moreover, 

the ASES, one of the most commonly used PROMs in the 

assessment of aTSA and rTSA patients,36 demonstrates strong 

to excellent correlations with other global shoulder PROMs such 

as the Constant, SPADI, and SST.2 These findings suggest that 

concurrent administration of broadly applicable PROMs may be 

redundant and contribute to unnecessary survey burden. 

Contrarily, Descamps and Boileau14 proposed implementing the 

FJS concept into the single-question SANE by evaluating shoul

der function as a percentage of a fully “forgotten” joint. How

ever, this has not yet been studied in shoulder arthroplasty 

patients, and the lack of detail obtained with the SANE prohibits 

contextualization of poor results.14 Therefore, the FJS-12 can 

potentially provide the balance between oversimplification and 

unnecessary burden, serving as a concise yet comprehensive 

instrument for shoulder arthroplasty.

Although the original FJS-12 was created to assess lower 

extremity arthroplasty,4 it has since been expanded to other 

hip and knee pathologies, with high reliability among patients 

undergoing arthroscopic treatment of anterior cruciate liga

ment tears and femoroacetabular impingement.6,30,43,52 While 

the FJS-12 was only evaluated in patients with glenohumeral 

osteoarthritis undergoing TSA in the present study, the FJS-12 

could potentially assess patients with rotator cuff arthropathy 

undergoing TSA or expand to other shoulder populations. 

However, it is not recommended to interpret FJS-12 and thus 

FJS-12 results across overlapping pathologies or procedures, 

as discriminatory power and other psychometric properties 

Table III — Reliability statistics for all 3 cohorts.

Reliability statistic Entire cohort (n = 60) 6-mo postoperative (n = 38) 1-y postoperative (n = 22)

ICC2,1 (95% CI) 0.96 (0.95, 0.97) 0.97 (0.94, 0.98) 0.96 (0.91, 0.98)

SEM 6.54 5.85 6.15

SEM90 10.73 9.60 10.09

MDC 9.2 8.2 8.6

MDC90 15.1 13.5 14.2

CI, confidence interval; ICC, intraclass correlation coefficient; MDC, minimal detectable change; SEM, standard error of measure.
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vary based on age and gender in the lower extremity arthro

plasty population.1,29 Furthermore, psychometric property 

reporting is inconsistent across existing studies evaluating the 

FJS.29 Therefore, caution must be taken when using the FJS-12 

in broader patient populations, and rigorous evaluation of its 

psychometric properties within those specific contexts is 

necessary.

This study is not without limitations that should be 

acknowledged when interpreting the results. First, follow-up 

FJS-12 questionnaires were not always conducted precisely at 

the intended 6-month or 1-year time intervals. Instead, there 

was a range in the number of days between the target follow-up 

date and the actual clinic visit, with some assessments occur

ring exactly on schedule and others up to 101 days later. While 

every effort was made to collect data as close as possible to the 

scheduled follow-up, logistical constraints made consistency 

difficult and resulted in time point collection variation. How

ever, this reflects real-world clinical practice, where perfect 

adherence to follow-up schedules is often not feasible. While 

patients who missed in-person appointments were attempted 

to be contacted by phone, data collection often depended on 

patients attending their in-person follow-up visits. This may 

have introduced selection bias, as individuals more engaged in 

their postoperative care were more likely to be included, and 

patients choosing not to complete the TPtwo questionnaire were 

excluded from reliability analysis. Additionally, patients may 

have completed the TPone questionnaire in person while the 

TPtwo questionnaire was completed over the phone. A potential 

limitation of this approach is that varying levels of technolog

ical literacy among patients influenced participation, and 

differing methods of data collection (reading vs. listening) may 

have influenced patients' comprehension and responses. 

Furthermore, while the study aimed to collect TPtwo at 48 hours, 

the average time between TPone and TPtwo was eight days. 

Despite these limitations, our study mirrors the practical 

challenges faced in routine clinical follow-up and provides 

valuable insight into the psychometric properties of the FJS-12 

across a range of real-world scenarios. Additionally, certain 

items within the FJS-12 may be overly broad, particularly the 

question regarding “light recreational activity.” This nonspe

cific question was intended to capture patient-perceived light 

activity and address limitations of existing PROMs in assessing 

patients returning to higher activity levels following shoulder 

arthroplasty; however, because patients may interpret this 

term to include activities of different intensities (eg, walking, 

swimming, or golf), the variability in patient interpretation 

could reduce the content validity of this item. Future 

refinements of the questionnaire may benefit from clarifying or 

stratifying this activity level to enhance comparability across 

patient groups. Future research is underway to further validate 

the FJS-12 used in this study, and subsequent studies should 

evaluate the FJS-12 at the 2-year postoperative time point.

Conclusion

A PROM that is sensitive to change with limited susceptibility to 

ceiling effects is necessary for the shoulder arthroplasty 

population. As the original FJS-12 has been successful in 

combatting ceiling effects following hip and knee arthroplasty, 

this study investigated a shoulder version of the FJS-12 as an 

option for measuring shoulder arthroplasty outcomes, finding 

excellent test-retest reliability between responses at different 

time points. Our research group is currently working to validate 

this score with the hope to eventually improve understanding 

of patients' joint awareness following shoulder arthroplasty.
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