Original Research

Clinical and Demographic Factors
Associated With Baseline PROMIS
Categorization in Shoulder and Elbow
Patients

Matthew W. Brewer,” (& Madison R. Smith,” Jordan S. Roylance,” Sage A. Copling,”

Zachary A. Gehring,” Thomas Guffey,* PhD, Sean M. Kennedy,® PhD, DPT, John E. Conway,
MD, James M. Gregory,’ MD @, and Natalie L. Myers,!' PhD, ATC, PES

Investigation performed at McGovern Medical School, The University of Texas Health Science
Center at Houston, Houston, Texas, USA

Background: Patient-Reported Outcomes Measurement Information System (PROMIS) computer adaptive tests (CATs) are com-
monly used in orthopaedics. While prior work has validated PROMIS domains in upper extremity populations, there is limited lit-
erature describing associations of clinical and demographic factors with baseline PROMIS score categorization in shoulder and
elbow patients.

Hypothesis: It was hypothesized that sex, operative status, body mass index (BMI), age, and injured body region would be asso-
ciated with baseline PROMIS-Pain Interference (Pl) and PROMIS-Physical Function (PF) categorization.

Study Design: Cross-sectional study; Level of evidence, 3.

Methods: A retrospective analysis was performed between March 2022 and March 2025. Patients >18 years of age with a pri-
mary complaint of shoulder or elbow pain were included. PROMIS-PI and PROMIS-PF CATs were completed at the initial visit.
Multinomial logistic regression was used to examine associations of impairment severity (mild, moderate, or severe), with the
within normal limits group as the reference category. Independent variables included injured body part, sex, operative status,
BMI, and age. A secondary analysis limited to shoulder patients incorporated primary encounter diagnosis as an additional factor.

Results: The primary analysis included a cohort of 1324 patients (977 shoulder, 347 elbow; mean age, 53 = 16 years; 43.7%
female). Injured body part was not associated with impairment severity. Among this cohort, women were more likely to demon-
strate all levels of Pl (OR, 1.38-2.50) and moderate to severe PF impairment (OR, 1.90-3.24). Operative status was associated with
greater odds of moderate to severe Pl (OR, 2.00-3.78) and PF impairment (OR, 2.40-2.85). BMI >30 was associated with greater
odds of moderate to severe Pl (OR, 1.52-2.45) and all levels of PF impairment (OR, 1.50-2.76). Older age was modestly associ-
ated with severe Pl and mild to severe PF impairment. In the shoulder-only cohort, rotator cuff pathology and arthritis were asso-
ciated with lower likelihoods of severe impairment, while adhesive capsulitis was associated with mild to moderate Pl but lower
odds of severe PF impairment.

Conclusion: Female sex, operative status, higher BMI, and advanced age were associated with worse baseline PROMIS-PI and
PF categorization, while shoulder-specific diagnoses demonstrated variable associations.

Keywords: PROMIS; shoulder; elbow; pain interference; physical function

Patient-reported outcome measures (PROMs) are survey of their own health status.’® The constructs embedded
instruments designed to measure a patient’s perspective within PROMs can be diverse. In orthopaedic literature,
these instruments often quantify functional status,
health-related quality of life, symptoms and symptom bur-

i o den, personal experience of care, and health-related behav-
'I;rgel.?rthopaedlc Journal of Sports Medicine, 14(5), 23259671261440868 iors such as anxiety and depression.6’50 The inclusion of
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care and the incorporation of the biopsychosocial model
into standard of practice within orthopaedics.* Implemen-
tation of these outcome measures allows health care pro-
viders to monitor progress after an intervention, screen
for pain and/or functional barriers, and improve patient-
physician communication.®®

PROMs can be designed in several different ways to
gather a wide range of information. In orthopaedics, legacy
PROMs are typically discussed using 2 categories: specific
and generic. Specific PROMs focus on a particular health
condition or anatomic region, while generic PROMs aim
to quantify a patient’s general health or health-related
quality of life.’! Legacy PROMs have strengths and weak-
nesses. These PROMs tend to be detailed and quite com-
prehensive and are not adaptive, often becoming
burdensome to the patient due to their length. Recently,
researchers have expressed concern that the limitations
of these outcomes may outweigh their strengths, limiting
the practicality of these instruments for routine clinical
application.'®

To mitigate concerns regarding legacy PROMs,>2° the
National Institutes of Health (NIH) designed the Patient-
Reported Outcomes Measurement Information System
(PROMIS) as a means to assess multiple health condi-
tions.'® The NIH initiative sought to address “the need
for more valid, reliable, and generalizable measures of clin-
ical outcomes that are important to patients.”! The
PROMIS is a computer adaptive test (CAT) intended to
assess different pillars of health and well-being. Item
banks assessing different constructs of health and well-
being are publicly available for use and include, but are
not limited to, physical function, pain interference, fatigue,
sleep disturbance, and emotional health-related items.'® In
contrast to legacy PROMs, the PROMIS-CAT is algorith-
mic in nature, such that future questions adapt based on
previously answered questions within a specific domain.®
As a result, patients often respond to fewer and more
focused questions, both reducing survey burden and pro-
viding surveyors with more specific, patient-tailored data.
Furthermore, the collection of information happens more
efficiently and precisely.2%22

The interactive PROMIS-CAT platform has recently
gained traction across various clinical subspecialties due
to its limited survey burden on patients.?° In fact, within
the orthopaedic realm, the PROMIS-CAT provides valu-
able insight into preoperative and postoperative functional
assessment and direction of care.!%33 For example, individ-
ual PROMIS outputs are often used to help quantify

The Orthopaedic Journal of Sports Medicine

patient progress in a variety of different musculoskeletal
disorders.®

Over the past 10 years, the PROMIS has been investi-
gated as a useful tool for orthopaedic care of the shoulder
and elbow.319233! Specifically, previous researchers have
suggested that preoperative PROMIS scores predict post-
operative achievements in patients undergoing total shoul-
der arthroplasty.l* Additionally, work has been done to
validate a variety of PROMIS-CAT domains against legacy
shoulder and elbow outcome measures in order to demon-
strate the utility of these assessments in shoulder and
elbow populations.®344749 While the validation of these
CATs is critical to support these instruments for clinical
use, there is limited literature discussing baseline
PROMIS scores in a shoulder and elbow cohort. Baseline
scores can provide a comprehensive view of a patient’s
health status, helping health care providers make
informed decisions about surgical plans and potential
recovery strategies and trajectories. Although limited,
some researchers have investigated baseline PROMIS
scores in the shoulder population and found differences
between the baseline scores for patients undergoing vari-
ous procedures, including labral repair, shoulder arthro-
plasty, and rotator cuff reconstruction.?® Additionally,
sex-related differences are present in baseline PROMIS
scores before undergoing a reverse total shoulder arthro-
plasty, with women demonstrating lower preoperative
scores when compared to their male counterparts, despite
similar demographics and comorbidities.?*®* PROMIS-Phys-
ical Function (PF) scores have also been shown to vary
among different age groups in individuals with neck
pain.3?

Baseline elbow PROMIS scores similarly lack robust
discussion in the current literature. We were only able to
find 1 study specific to elbow pathology (elbow dislocations)
in which PROMIS scores were documented over the course
of nonoperative care, finding little change from the initial
time of injury to 6 months.!'! Prior work by Meldau
et al’® demonstrated significant correlations among
PROMIS domains in shoulder and elbow patients, support-
ing the internal consistency of PROMIS domains in this
cohort and providing an opportunity to translate this con-
sistency into more clinically applicable severity thresholds.
Given the wide-ranging potential for the application of
PROMIS-CAT scores in clinical decision-making, a better
understanding of baseline PROMIS-CAT scores and the
factors that impact baseline scores is necessary, particu-
larly in discipline-specific populations such as patients
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with upper extremity injuries. Therefore, the purpose of
this study was to examine clinical and demographic factors
associated with classification into 1 of 4 PROMIS T-score
categories (as determined by HealthMeasures).?® We
hypothesized that age, sex, injured body region, operative
status, and body mass index (BMI) would be associated
with PROMIS-CAT severity categorization.

METHODS

Data for this study were obtained from a multisurgeon
patient cohort within a prospectively maintained clinical
registry. The registry prospectively collects clinical and
demographic data at the point of care, with enrollment
beginning on March 10, 2022, and continuing to the pres-
ent. For the purposes of this study, we performed a retro-
spective analysis of data that had been prospectively
collected in the registry. Data for this project were queried
between March 10, 2022, and March 16, 2025. Study data
were collected at the patient’s initial visit with the ortho-
paedic surgeon and managed using REDCap (Research
Electronic Data Capture) tools hosted by UTHealth’s
School of Biomedical Informatics.?42% REDCap is a secure,
web-based software platform designed to support data cap-
ture for research studies, providing (1) an intuitive inter-
face 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. All
patients read and signed an electronic informed consent/
assent form approved by the University of Texas Health
Science Center at Houston before enrollment in the patient
registry.?”

Patient recruitment was conducted in the clinics of 2
board-certified, fellowship-trained orthopaedic surgeons
(J.E.C., J.M.G.) specializing in shoulder and elbow care.
To meet inclusion criteria for this study, patients had to
be >18 years of age and present with a primary complaint
of either shoulder or elbow pain. Patients were excluded
from the study if they were evaluated with any of the fol-
lowing during the study’s time frame: (1) a shoulder diag-
nosis and elbow diagnosis on the same arm, (2) bilateral
shoulder pain, and (3) bilateral elbow pain. Individuals
with bilateral pain were excluded to preserve a more homo-
geneous cohort as PROMIS scores reflect overall pain and
function for the whole patient, not a single body part.
When pain is bilateral or involves multiple joints, it is chal-
lenging to accurately interpret the extent to which a single
joint contributes to the overall score; thus, these exclusions
promoted consistency of comparison. Additionally, patients
were excluded if they underwent revision surgeries, sought
physical therapy for a body region other than the shoulder/
elbow, or did not speak and read English as their primary
language.

The 2 PROMIS-CAT adult self-reported physical health
assessments utilized in this study were the PROMIS-Pain
Interference (PI) and PROMIS-PF item banks. Per
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HealthMeasures, the governing and distributing body of
PROMIS item banks, PROMIS-PI assesses “self-reported
consequences of pain on relevant aspects of one’s life,”
while PROMIS-PF assesses “self-reported capability
rather than actual performance of physical activities.”?®

Procedures

Before meeting with the surgeon for the initial office visit,
each patient completed (1) a demographic survey, (2) the
PROMIS-PI, and (3) the PROMIS-PF. The shared library
feature within REDCap was used to input both PROMIS-
CAT questionnaires into the REDCap project.*? All data
were entered by the patient on a tablet (iPad; Apple),
allowing for automated input capabilities directly into
REDCap. Each patient received the PROMIS-PI followed
by the PROMIS-PF and was prompted to answer one ques-
tion at a time. Based on the answers provided, the survey
would either continue to the next question within that
same PROMIS-CAT or automatically continue to the fol-
lowing survey. Because of the dynamic nature of PROMIS,
the total number of questions asked differs from patient to
patient. To prevent data editing or incorrectly changing
a status from “incomplete” to “complete,” REDCap perma-
nently locks all answers given through the PROMIS-CATs.
To ensure only patients with fully completed scores were
included in this study, any survey marked as “incomplete”
by REDCap was excluded. The PROMIS-CAT scores are
interpreted against a healthy reference population and
use “a T-score metric in which 50 is the mean of a relevant
reference population and 10 is the standard deviation (SD)
of that population.”®” More specifically, the T-scores pro-
vide a reference for the current sample to the general pop-
ulation. For both PROMIS-PF and PROMIS-PI, a higher
score correlates to a higher level of self-reported physical
function and pain interference, respectively. Consequently,
higher PROMIS-PF scores indicate higher (better) physical
function, while higher PROMIS-PI scores indicate greater
(worse) pain interference.

Statistical Analysis

Multinomial logistic regression was utilized to determine
which independent variables decrease or increase the like-
lihood of falling into 1 of the 3 T-score cut points of mild,
moderate, and severe for the PROMIS-PI and PROMIS-
PF, with the fourth T-score cut point (within normal limits
[WNL]) used as the reference group. The categorization of
the dependent variables for both PROMIS-PI and
PROMIS-PF is documented in Table 1.

Independent variables included injured body part
(shoulder = 0; elbow = 1), sex (male = 0; female = 1), oper-
ative status (nonoperative = 0; operative = 1), BMI (<30
kg/m? = 0; >30 kg/m? = 1), and age (continuous). Previous
surgical history was considered in preliminary analyses
but was removed from final models due to a small ratio
of patients who had a previous surgical history compared
to those who had not. The shoulder sample was large
enough to permit a secondary analysis that included
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TABLE 1
Interpretation of the 4 T-Score Categories for Both the PROMIS-PI and PROMIS-PF“

PROMIS Domain PROMIS-PI PROMIS-PI Code PROMIS-PF PROMIS-PF Code
Within normal limits <55 0 >45 0
Mild >55 and <60 1 >40 and <45 1
Moderate >60 and <70 2 >30 and <40 2
Severe >70 3 <30 3

“Zero represents the reference category. PF, Physical Function; PI, Pain Interference; PROMIS, Patient-Reported Outcomes Measure-

ment Information System.

shoulder primary encounter diagnosis as a variable in the
multinomial logistic regression models. Each patient had 1
of 6 shoulder primary encounter diagnoses (rotator cuff
pathology = 0; shoulder arthritis = 1; adhesive capsulitis
= 2; shoulder impingement = 3; shoulder fracture = 4; other
encounter diagnosis = 5). After model evaluation, the 3
most common diagnoses—rotator cuff pathology, shoulder
arthritis, and adhesive capsulitis—were kept as individual
categories coded 0, 1, and 2, respectively, and all other
shoulder diagnoses were considered the reference
group. Shoulder arthritis included diagnoses of arthritis,
osteoarthritis, and rheumatoid arthritis. Diagnoses catego-
rized as “other” included acromioclavicular and sternocla-
vicular joint pathology, labral pathology, shoulder
instability, impingement, muscle and bone pathology,
and nerve-related pathology. Given the low frequency of
individual diagnoses outside of rotator cuff pathology,
arthritis, and adhesive capsulitis, all other shoulder diag-
noses were consolidated into an other shoulder diagnosis
category. This grouping minimized cell sizes too small for
valid statistical analysis while allowing inclusion of the
full clinical population. Running a model that exclusively
included elbow primary encounter diagnosis was not feasi-
ble due to sample size limitations within the elbow cohort,
as this would result in unreliable estimates. In total, 4
final models were estimated. The first 2 models estimated
the odds of pain interference (PROMIS-PI) and physical
function (PROMIS-PF) with elbow or shoulder injury
included as independent variables. The second 2 models
restricted estimates to a portion of the sample with a shoul-
der diagnosis and included the top 3 shoulder primary
encounter diagnoses compared to all other shoulder diag-
noses. All assumptions were met to run the multinomial
logistic regression models: independence of observations,
multicategorical dependent variables, no significant out-
liers, linearity of the logit, and normality. Statistical signif-
icance was set to a P value <.05. All analyses were
performed using statistical package SPSS Version 29
(IBM).

RESULTS
Primary Analysis: Shoulder or Elbow Cohort

Multinomial logistic regression results for patients pre-
senting with a shoulder (n = 977) or elbow injury (n =

347) are shown in Table 2A for both PROMIS-PI and
PROMIS-PF. The total sample had a mean age of 53 =
16 years, mean height of 170 = 11 cm, and mean weight
of 84 + 20 kg. There were 746 men, 578 women, 218 His-
panic or Latino patients, and 1106 not Hispanic or Latino
patients.

Injured Body Part. Patients with an elbow injury did
not differ from those with a shoulder diagnosis in the
odds of any PROMIS-PI or PROMIS-PF category relative
to WNL.

Sex. Significant differences were observed between
women and men across all levels of PI (mild, moderate,
and severe) and in moderate and severe PF. Women had
greater odds of all levels of PI, nearly twice the odds of
moderate PF, and >3-fold greater odds of severe PF com-
pared to men. There was no significant difference between
sexes in the odds of mild PF relative to WNL.

Operative Status. Operative status was associated with
at least 2-fold greater odds for both moderate and severe PI
and moderate and severe PF compared to WNL, but lacked
association with either mild PI or mild PF.

Body Mass Index. BMI >30 was associated with greater
odds of moderate and severe PI and all 3 categories of PF
relative to WNL compared with individuals with a BMI
<30.

Age. Aside from injured body part, age demonstrated
the weakest associations with PROMIS categorization.
While not significantly associated with mild or moderate
PI relative to WNL, increasing age was associated with
greater odds of severe PI and of mild, moderate, and severe
PF relative to PI and PF WNL, respectively.

Secondary Analysis: Shoulder-Only Cohort

Multinomial logistic regression results for patients with
a shoulder injury alone (n = 977) are shown in Table 2B
for both PROMIS-PI and PROMIS-PF. The sample had
a mean age of 56 *= 16 years, mean height of 172 = 11
cm, and mean weight of 83 = 20 kg. There were 532
men, 445 women, 151 Hispanic or Latino patients, and
826 not Hispanic or Latino patients.

Shoulder Diagnosis. Among the 3 most common shoul-
der diagnoses, rotator cuff pathology was associated with
lower odds of severe PI and severe PF relative to WNL
but was not significantly associated with other PI or PF
categories. Adhesive capsulitis was associated with greater
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TABLE 2A
Multinomial Logistic Regression Models Examining Associations With PROMIS-PI
and PROMIS-PF Among Shoulder and Elbow Patients (N = 1324)*

PROMIS-PI® PROMIS-PF*
95% CI 95% CI
OR Lower Upper P Value OR Lower Upper P Value
Mild (>55 and <60) Mild (>40 and <45)
Elbow 0.84 0.59 1.21 .349 0.82 0.58 1.17 .267
Female sex 1.38 1.01 1.90 .048 1.31 0.97 1.78 .082
Operative status 1.16 0.78 1.71 .467 1.42 0.99 2.01 .052
BMI >30 1.30 0.91 1.86 .152 1.50 1.08 2.08 .016
Age 1.00 0.99 1.01 .825 1.02 1.01 1.03 <.001
Moderate (>60 and <70) Moderate (>30 and <40)

Elbow 0.79 0.58 1.06 .118 0.72 0.50 1.03 .073
Female sex 1.51 1.16 1.98 .003 1.90 141 2.55 <.001
Operative status 2.00 1.46 2.73 <.001 2.40 1.74 3.32 <.001
BMI >30 1.52 1.13 2.06 .006 1.55 1.12 2.14 .008
Age 1.00 0.99 1.01 .647 1.03 1.02 1.04 <.001

Severe (>70) Severe (<30)
Elbow 0.58 0.33 1.02 .061 0.63 0.35 1.15 .130
Female sex 2.50 1.60 3.91 <.001 3.24 2.06 5.12 <.001
Operative status 3.78 2.38 6.01 <.001 2.85 1.79 4.52 <.001
BMI >30 2.45 1.55 3.88 <.001 2.76 1.77 4.32 <.001
Age 1.02 1.00 1.03 .018 1.05 1.03 1.06 <.001

“BMI, body mass index; PF, Physical Function; PI, Pain Interference; PROMIS, Patient-Reported Outcomes Measurement Information

System.
The reference category is within normal limits <55.
“The reference category is within normal limits >45.

odds of mild and moderate PI and lower odds of severe PF
relative to WNL compared to other diagnoses. Shoulder
arthritis was associated with lower odds of severe PI and
severe PF relative to WNL and lacked association with
other PI and PF categories.

Sex. Among shoulder patients, women had more than
twice the odds of severe PI, greater odds of moderate PF,
and >3 times the odds of severe PF relative to WNL com-
pared with men. Sex had no significant association with
mild or moderate PI or mild PF.

Operative Status. Operative status was associated with
greater odds of all levels of both PI and PF. The strongest
association was observed for severe PI, where operative
patients had >5-fold greater odds compared with nonoper-
ative patients.

Body Mass Index. Among shoulder patients, a BMI >30
was associated with greater odds of moderate and severe
PI and all PF categories relative to WNL. Odds of severe
PI and severe PF were nearly 3-fold higher in patients
with BMI >30.

Age. Age demonstrated the weakest association of the
statistically significant odds ratios among categories of
PF and PI. Increasing age was associated with greater
odds of severe PI relative to WNL, as well as mild, moder-
ate, and severe PF relative to WNL. Age was not associated
with mild or moderate PI.

DISCUSSION

The results of the present study regarding patients with
shoulder or elbow injuries indicate several important find-
ings: (1) presenting with shoulder or elbow pain was not
associated with the likelihood of falling into 1 of the 3
PROMIS T-score cut points, (2) women had greater PI
than men and presented with more moderate and severe
PF impairment than men, (3) patients undergoing surgery
(shoulder or elbow) had greater odds of moderate to severe
PI and PF compared to the nonoperative cohort, (4) a BMI
>30 was associated with greater odds of moderate and
severe PI and mild, moderate, and severe PF, and (5)
increasing age was associated with greater odds of having
severe PI and mild, moderate, and severe PF impairment.
These findings partially support our hypothesis that age,
sex, injured body region, operative status, and BMI would
be associated with PROMIS-CAT T-score categorization.
Our secondary analysis focusing on only shoulder
patients included the encounter diagnosis in the final mod-
els and indicated that (1) patients with rotator cuff pathol-
ogy or shoulder arthritis had lower odds of severe PI and
PF relative to WNL compared with other diagnoses, (2)
patients diagnosed with adhesive capsulitis had greater
odds of mild to moderate PI but lower odds of severe PF rel-
ative to other diagnoses, (3) women with shoulder injuries
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TABLE 2B
Multinomial Logistic Regression Models Examining Associations With PROMIS-PI
and PROMIS-PF Among Shoulder Patients (n = 977)%

PROMIS-PI® PROMIS-PF®
95% CI 95% CI
OR Lower Upper P Value OR Lower Upper P Value
Mild (>55 and <60) Mild (>40 and <45)
Diagnosis?
Rotator cuff pathology 1.54 0.98 2.44 .063 0.84 0.54 1.29 420
Arthritis 1.19 0.59 2.40 .636 1.19 0.63 2.23 .589
Adhesive capsulitis 2.17 1.11 4.23 .023 0.93 0.49 1.79 .837
Female sex 1.17 0.80 1.70 418 1.37 0.96 1.95 .085
Operative status 1.76 1.09 2.86 .022 1.62 1.07 2.47 .024
BMI >30 1.25 0.81 1.92 .316 1.56 1.06 2.29 .025
Age 0.99 0.98 1.01 .282 1.02 1.01 1.03 .012
Moderate (>60 and <70) Moderate (>30 and <40)
Diagnosis?
Rotator cuff pathology 1.26 0.86 1.85 241 0.89 0.59 1.38 .626
Arthritis 1.27 0.72 2.24 407 1.17 0.64 2.13 .614
Adhesive capsulitis 1.83 1.02 3.29 .044 1.56 0.86 2.83 .146
Female sex 1.32 0.96 1.82 .088 1.48 1.05 2.09 .025
Operative status 2.72 1.82 4.07 <.001 3.05 2.09 4.47 <.001
BMI >30 1.56 1.09 2.24 .015 1.68 1.15 2.43 .007
Age 1.00 0.99 1.01 425 1.03 1.02 1.05 <.001
Severe (>70) Severe (<30)
Diagnosis?
Rotator cuff pathology 0.36 0.20 0.67 .001 0.13 0.07 0.25 <.001
Arthritis 0.42 0.18 0.98 .044 0.27 0.12 0.61 .002
Adhesive capsulitis 0.49 0.16 1.55 225 0.20 0.06 0.70 .011
Female sex 2.36 1.42 3.95 .001 3.03 1.80 5.09 <.001
Operative status 5.42 3.12 9.39 <.001 3.48 2.04 5.96 <.001
BMI >30 2.75 1.62 4.66 <.001 2.92 1.72 4.96 <.001
Age 1.02 1.01 1.02 .019 1.06 1.04 1.08 <.001

“BMI, body mass index; PF, Physical Function; PI, Pain Interference; PROMIS, Patient-Reported Outcomes Measurement Information

System.
The reference category is within normal limits <55.
“The reference category is within normal limits >45.
9The reference category is all other diagnoses.

had greater odds of severe PI and moderate and severe PF
than men, (4) patients undergoing shoulder surgery had
greater odds of all levels of PI and PF impairment, (5)
shoulder patients with a BMI >30 had greater PF impair-
ment than those with a BMI <30, (6) shoulder patients
with a BMI of >30 had greater odds of moderate and severe
PI than those with a BMI <30, and (7) increasing age
among patients with shoulder injuries was associated
with greater PF impairment and greater odds of severe PI.

PROMIS measures have become widely adopted in
orthopaedic practice to capture patient-reported outcomes
related to pain interference and physical function.'® Yet,
their ability to discriminate between joint-specific condi-
tions and across patient characteristics remains an active
area for investigation. Whereas Meldau et al?® previously
described interdomain PROMIS correlations in similar
cohorts, the present study extends this work through focus
on severity-based categorization and identifying associated

factors of clinically meaningful impairment at presenta-
tion. In the context of shoulder and elbow care, patient-
reported pain and function appear to be driven less by
the specific joint affected and more by the overarching bur-
den of symptoms that prompt individuals to seek treat-
ment. These findings contrast with reports in lower
extremity populations, where joint-specific variation has
been demonstrated among patients with total hip and total
knee arthroplasty,?>*® underscoring the possibility that
PROMIS measures function differently across upper ver-
sus lower extremity cohorts. Further research is needed
to clarify the wutility of generic versus joint-specific
PROMIS measures in capturing nuanced differences in
orthopaedic patient populations.

Patient-level characteristics exerted a stronger and
more consistent influence on PROMIS scores than the
affected joint itself. Consistent with prior literature, sex
differences?®** and the disproportionate burden carried
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by patients with higher BMI”®17 highlight how biological
and systemic influences extend beyond localized pathology.
Obesity remains a critical modifiable factor, reinforcing the
need for integrated strategies that address both musculo-
skeletal health and broader contributors to pain and func-
tion. Age-related trends, while less pronounced, suggest
that functional limitations in older adults may reflect
a complex interplay of reduced activity, adaptation, and
chronic symptom persistence rather than joint-specific
impairment alone.!23841

Clinical trajectory further shaped PROMIS reporting,
as patients who ultimately underwent surgery had greater
baseline impairments in both pain and function. Similar
findings have been described in hip and shoulder osteoar-
thritis cohorts, where PROMIS scores were predictive of
operative status.?>%5 Taken together, these results suggest
that PROMIS measures may offer value not only in captur-
ing symptom burden, but also in informing surgical
decision-making for shoulder and elbow patients.

When evaluating outcomes by specific shoulder diagno-
ses, distinct patterns emerged that illustrate the complex-
ity of patient-reported outcomes. Adhesive capsulitis was
associated with substantial pain interference but less fre-
quent severe physical function impairment, a paradox
that echoes prior studies demonstrating that patient-
reported disability in this condition often reflects pain
intensity more than objective motion loss.>13% By con-
trast, rotator cuff pathology and shoulder arthritis were
generally associated with lower odds of severe impairment,
consistent with reports that these conditions may cause
persistent symptoms but often produce less global disabil-
ity compared to adhesive capsulitis.'>*® These nuances
emphasize that PROMIS measures capture the lived
patient experience, which may not always align directly
with structural severity or physical examination findings.

Procedural limitations of this study include variation
among participant questionnaire interpretation and lack
of visual aids for patients to associate a specific body region
with the location of their symptoms. Regarding statistical
limitations, the data set contained PROMIS domain T-
scores with summary variance but did not include item-
level response, precluding calculation of the exact range
of questions completed per patient and assessment of the
potential effects of variable test length. Data limitations
also arose from the analytical model used for our primary
analysis, as 6 primary shoulder pathologies were grouped
and compared to a reference group consisting of all other
shoulder diagnoses. This resulted in a reference group
with significant variability, encompassing acute and
chronic conditions across broader anatomic range that
may only have partial involvement in the shoulder joint
such as “nerve-related pathology.” Additionally, given the
smaller elbow cohort, there was inadequate diagnostic var-
iability to perform a regression for patients with solely an
elbow diagnosis in the same manner that was done for the
shoulder cohort in our secondary analysis. This leaves
clear direction for future studies to analyze factors associ-
ated with PROMIS-PI and PROMIS-PF in patients report-
ing an elbow injury alone. Further studies may also
investigate specific clinical applications of factors assessed

Clinical Predictors of Baseline PROMIS Scores T

in this study, as well as validating the use of PROMIS-PI
and PROMIS-PF for upper extremity cohorts outside the
population we included (eg, patients who report both
shoulder and elbow pain, had prior revision surgeries,
sought physical therapy for another body region other
than the shoulder or elbow, or do not consider English as
their primary language).

CONCLUSION

This retrospective cross-sectional study found that sex,
operative status, BMI, and age were significantly associ-
ated with baseline PROMIS-CAT T-score categorization
for pain interference and physical function in shoulder
and elbow patients, whereas injured body region was not
associated with PROMIS categorization, and shoulder-
specific diagnoses demonstrated variable associations. A
thorough understanding of these factors may allow upper
extremity providers a more robust consideration of their
patient’s health status at presentation. These findings sup-
port the utility of PROMIS as a valuable tool in the care of
patients with upper extremity injuries while highlighting
opportunities for refinement, including the potential role
of joint-specific instruments and the integration of patient
characteristics into outcome interpretation.
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