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ABSTRACT - Objective: In recent years, reverse total shoulder arthroplasty (rTSA) has been increasingly in-
dicated for a variety of shoulder pathologies. Multiple factors have been identified in the previous literature as
influencing outcomes following RSA; however, it is uncertain whether patients with Medicare/Medicaid have
suboptimal outcomes following rTSA. Disparities in outcomes for patients with Medicare/Medicaid have been
identified across several other orthopedic conditions; therefore, the purpose of this study was to examine pa-
tient-reported outcomes (PROs) and range of motion (ROM) following rTSA.

Patients and Methods: All patients who underwent rTSA for rotator cuff arthropathy from 2011 to 2020 were
retrospectively identified through an institutional database. Patients with Medicaid/Medicare were propensi-
ty-matched to patients with private insurance. PROs, including the Functional Outcome Score, Visual Analog Pain
Scale (VAS), Simple Shoulder Test (SST), American Shoulder and Elbow Surgeon score (ASES), and ROM, were
measured preoperatively, and at a minimum of 2 years postoperatively. Appropriate statistical analyses were
conducted with an alpha value of 0.05 set as a significance level.

Results: Sixty-one Medicare/Medicaid and sixty-one privately insured patients (n = 122) were analyzed. Mean
duration of follow-up for patients with Medicare/Medicaid and private insurance was 42.4 = 15.7 months and
44.6 £ 17.6 months, respectively (p = 0.524). No difference in PROs or ROM was found between the two groups.
Additionally, no significant differences in revision rates were observed between the two cohorts (p = 0.648).

Conclusions: Patients who underwent rTSA with Medicare/Medicaid insurance had similar two-year postop-
erative clinical outcomes scores, shoulder range of motion, and revision rates compared to a propensity-matched
group of patients with private insurance.

KEYWORDS: Reverse total shoulder arthroplasty, Insurance type, Patient-reported outcomes, Functional out-
comes, Complications, Medicaid, Medicare, Private insurance.
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INTRODUCTION

Reverse total shoulder arthroplasty (rTSA) has substantially increased in popularity in recent years, due
in part to its advantageous biomechanics allowing for treatment of challenging conditions that anatomic
TSA (aTSA) could not address®. Such conditions include rotator cuff tear arthropathy, proximal humerus
fracture, and glenohumeral arthritis with significant deformity; all of which may be more common in an
older population*>. While a myriad of factors have been found to affect outcomes following rTSA%, the
role of insurance type (private vs. Medicare/Medicaid) may play an underappreciated part.

Insurance status is an essential consideration in healthcare, as it may influence access to care, quality
of care, and financial burden on patients and healthcare providers alike!>*3. This is particularly relevant in
patients indicated for rTSA, given their relatively older age and their commensurate higher probability of
being on Medicare. Prior studies'**> have demonstrated a disparity in outcomes for several surgical pro-
cedures between those with public and those with private insurance; however, the role of insurance type
in affecting outcomes, including patient-reported outcomes (PROs), range of motion (ROM), and revision
rate, following rTSA has not been fully elucidated. One previous study'® did assess the role of insurance
type on shoulder arthroplasty outcomes, but this was based on a heterogeneous sample, including several
shoulder arthroplasty procedures, including hemi, aTSA, rTSA, and revisions, as well as multiple surgeons.

Therefore, the purpose of this study was to compare patient-reported outcomes and range of mo-
tion following reverse total shoulder arthroplasty in patients with Medicare/Medicaid vs. patients with
private insurance. The hypothesis was that patients with private insurance would have significantly
higher PROs and better ROM, with lower rates of revision relative to those with public insurance.

PATIENTS AND METHODS
Patient Selection

With Institutional Review Board approval (#21070602), all patients who underwent rTSA for rotator cuff
arthropathy from February 2008 to November 2020 at a single institution were retrospectively iden-
tified through a prospectively collected database. Patients were separated into two cohorts based on
insurance status: (1) Medicare or Medicaid insured, or (2) privately insured. Patients with Medicaid or
Medicare were propensity-matched based on sex and body mass index (BMI) to patients with private
insurance. Inclusion criteria involved patients who were 18 years or older and had undergone primary
rTSA and completed PRO data at a minimum 2-year follow-up. Patients were excluded if their medical
records reported any of the following: (1) history of ipsilateral humerus fractures, (2) ipsilateral humeral
head avascular necrosis, (3) active infections, (4) history of cancer or systemic inflammatory diseases, (5)
patients less than 18 years of age, or (6) patients with less than a 2-year follow-up.

Patient Evaluation and Data Analysis

Patient demographics included age, sex, body mass index (BMI), laterality of affected shoulder, time to
follow-up, and comorbidities, including smoking and diabetes, which were collected from electronic
patient medical records. Patient-reported outcomes, including the Functional Outcome Score, Visual
Analogue Pain Scale (VAS), Simple Shoulder Test (SST), American Shoulder and Elbow Surgeons score
(ASES), and active shoulder range of motion (ROM) with forward elevation and external rotation, were
measured preoperatively and at a minimum of 2 years postoperatively.

Surgical Procedure and Patient Follow-Up

Two fellowship-trained orthopedic shoulder surgeons performed all rTSA procedures. The surgeons
followed the techniques recommended by the manufacturers of the specific implants they used.
Tranexamic acid was administered to each patient who did not possess contraindications. A standard
deltopectoral approach was performed in each case, and subscapularis management varied according
to surgeon preference, including use of a lesser tuberosity osteotomy and subscapularis peel. Prior lit-
erature'’® has shown equivalent clinical outcomes regardless of the specific method of subscapularis
management.
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Following surgery, patients were placed in an abduction shoulder immobilizer for 4-6 weeks, fol-
lowed by an individualized rehabilitation protocol that allowed for a progressive return to functional
activities. Patients were followed with routine in-office visits at 2 weeks, 6 weeks, 3 months, 6 months,
1 year, and 2 years postoperatively. PROs were collected preoperatively, at 6 months, 1 year, and 2 years
postoperatively.

Statistical Analysis

Descriptive statistics were employed to present the demographic characteristics of the patient cohorts.
Categorical variables were expressed as counts accompanied by percentages, while continuous vari-
ables were presented as mean + standard deviation. To assess differences between the cohorts in terms
of continuous and categorical variables, two-sided Student’s t-tests and Chi-squared tests were utilized,
respectively. The significance level was set at a two-sided alpha level of p < 0.05. All statistical analyses
were conducted using R software (Vienna, Austria).

RESULTS
Patient Demographics

A total of 609 patients were initially identified through the retrospective database. 242 patients were
excluded for prior ipsilateral shoulder surgery, 140 for a follow-up less than 2 years, 88 with a history of
cancer, and 17 with a history of systemic inflammatory disease. A total of 122 patients (n=61 Medicare/
Medicaid, n=61 private insurance) ultimately met the inclusion/exclusion criteria and were included in
the final analysis. Each group consisted of 22 males and 39 females (Table 1). In the Medicare/Medicaid
insured cohort, the mean age of patients was 74.1 + 6.2 years (range, 63-86 years), and the privately
insured patients had a mean age of 64.6 + 8 years (range 50-86 years) (p < 0.0001). Mean duration of
follow-up for Medicare/Medicaid and privately insured patients was 42.4 + 15.7 months (range 24.1-
98.7 months) and 44.6 + 17.6 months (range 24-99.2 months), respectively. The mean BMI in the Medi-
care/Medicaid group was 30.9 £ 6.5 (range, 19-52.3) and 30.4 + 7.1 (18.5 + 48.9) in the privately insured
group. No significant differences were found with respect to mean follow-up, BMI, laterality of the
affected shoulder, or comorbidities'®?°,

Table 1. Patient demographics.

Medicare/Medicaid Private p
(N=61) (N=61)

Sex (M/F) 22/39 22/39 —
Age, yr 74.1+6.2 (63-86) 64.6 * 8 (50-86) <0.0001
Mean follow-up, mo 42.4 +15.7 (24.1-98.7) 44.6 +17.6 (24-99.2) 0.524
BMI 30.9+£6.5(19-52.3) 30.4+7.1(18.5+48.9) 0.674
Dominant side affected, (%) 37 (60.7) 33(54.1) 0.464
Diabetes, (%) 7 (11.5) 6(9.8) 0.769
History of smoking, (%) 8(13.1) 8(13.1) =

M, male; F, female; BMI, body mass index; yr, year; mo, month.

Patient-Reported Outcome Scores

Forward elevation and external rotation improved postoperatively in both groups (all, p < 0.0001) (Table
2). No difference in PROs or ROM was found between the two groups, including functional outcome
score (p = 0.436), VAS (p = 0.605), SST (p = 0.48), ASES (p = 0.746), active forward elevation (p = 0.73),
and active external rotation (p = 0.923) (Table 3).
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Table 2. Preoperative and postoperative patient-reported outcomes and range of motion.

Medicare/Medicaid (N = 61) Private (N = 61)
Outcome Pre- Post- p Pre- Post- p
operative operative operative operative
Functional outcome score 89+59 21172 <0.0001 89144 2073 <0.0001
VAS 51128 09+1.7 <0.0001 54125 1412 <0.0001
SST 28127 83129 <0.0001 3122 81133 <0.0001
ASES 39.1+£19.8 79£17.5 <0.0001 38.1+15.9 76.5+£19.5 <0.0001
Forward elevation 73.5°£29.4° 139.4°+22.4° <0.0001 80.5°+32.6° 130.5°+35.5° <0.0001
External rotation 21.5°£17.9° 443°£153° <0.0001 23.7°+22.1° 46.5°+17.7° <0.0001

VAS, Visual Analogue pain Scale, SST, Simple Shoulder Test; ASES, American Shoulder and Elbow Surgeons.

Table 3. Change in preoperative to postoperative patient-reported outcomes and range of motion.

Outcome Medicare/Medicaid Private p
(N=61) (N=61)

A Functional outcome score 12.1+9.5 11.1+74 0.436
A VAS -43+3.1 4+29 0.605
A SST 55%3.9 5+3.9 0.48
A ASES 39.9+26.6 38.4+23 0.746
A Forward elevation 66° +37.3° 53.4°+36.2° 0.073
A External rotation 22.4°+17.7° 21.9°+24.8° 0.923

VAS, Visual Analogue pain Scale, SST, Simple Shoulder Test; ASES, American Shoulder and Elbow Surgeon.

Revision Rate

Two patients (3.3%) with Medicare/Medicaid required revision rTSA compared to three patients (4.9%)
with private insurance (p = 0.648).

DISCUSSION

The most important findings from the current study include that patients with Medicare or Medicaid
insurance had comparable two-year clinical postoperative outcomes scores, shoulder range of motion,
and revision rate when measured against a propensity-matched group of patients with private insur-
ance that underwent rTSA. Therefore, the study hypothesis was rejected. Results of this study suggest
insurance type may not be a significant factor influencing rTSA outcomes and that patients with Medi-
care or Medicaid insurance may expect similar postoperative improvements in pain relief, functional
capacity, and range of motion compared to their privately insured counterparts.

Results of the present study suggest patients with public insurance can have similar PROs to those with
private insurance following rTSA. Interestingly, while this did not reach significance, patients with public
insurance did as well or slightly better in each PRO category and had a lower revision rate than the private
cohort. This is similar to results found in a 2021 study by Sabesan et al*¢, which also found that insurance
type did not affect PROs in a heterogeneous cohort of patients undergoing several types of shoulder ar-
throplasty procedures, including hemi, aTSA, rTSA, and revisions. The current study’s larger and more
homogenous population further supports the principle that, in rTSA specifically, insurance type does not
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affect outcomes. Conversely, several prior studies have found discrepancies in healthcare outcomes be-
tween patients with public and private insurance following surgical procedures. LaPar et al** compared
outcomes based on insurance type for several types of major surgical procedures (not including shoulder
arthroplasty) and found that patients with Medicaid coverage had significantly worse PROs and increased
mortality compared to patients with Medicare or private insurance. The separation of Medicare and Med-
icaid-insured patients into two distinct groups in this study may explain the difference between their re-
sults and those of the current study. Based on the available evidence, it does appear that PROs following
rTSA are unaffected by insurance type, but this does not necessarily extend to other surgical procedures.

Range of motion was also found not to be significantly affected by insurance type. Both private and
publicly-insured patients made significant improvement in both forward elevation and external rotation.
Interestingly, despite starting with worse preoperative forward elevation, the publicly-insured patients
had non-significantly higher forward elevation at final follow-up. Postoperative range of motion based on
insurance type has not been previously reported, so unfortunately, the results of the current study cannot
be placed in the context of existing literature. However, 2-year postoperative ROM of the current study is
similar to those reported in other investigations*?2 of rTSA, providing validity to the present findings.

Revision rates were also similar between public and privately insured cohorts; however, due to the
low rate of revision, the study is likely underpowered to detect a difference. Despite this, the publicly
insured group did have a lower absolute revision rate. Similar to ROM, no prior evidence exists compar-
ing revision rates by insurance type, precluding direct comparisons; however, the overall revision rates
reported in the current study are similar to those reported in other rTSA investigations?®. Though not
looking at rTSA, a study by Feng et al** evaluating the effects of insurance type on total knee arthro-
plasty outcomes similarly found that insurance type did not significantly affect complication or revision
rates. Though follow-up is limited to two years in the current study, these results do suggest that revi-
sion rates may not be affected by insurance type, at least in the short term.

In contrast to the study’s hypothesis, insurance type did not affect any of the outcomes assessed,
including PROs, ROM, and revision rate. Concern about potentially worse outcomes in publicly insured
patients is based on both access to care and the quality of care. In the current study, the same physi-
cian performed all procedures, limiting variability in the quality of the procedure; however, this does not
necessarily extend to perioperative care. Patients with public insurance may have more difficulty initially
receiving care, and then may have more difficulty with postoperative management, including attending
routine physical therapy. One potential explanation for the lack of difference between groups in outcomes
could be due to the lesser postoperative care required by rTSA patients compared to other surgical proce-
dures. Unlike rotator cuff repair or anterior cruciate ligament reconstruction, physical therapy (PT) is not
as paramount following rTSA. A recent multi-center randomized controlled trial by Chalmers et al*> found
that supervised PT did not improve outcomes following rTSA. It is therefore reasonable that if the surgeon
and surgery are similar, and the postoperative rehabilitation can be performed unsupervised (e.g., a home
exercise program), then the type of insurance would not affect outcomes.

As the aging population grows and the occurrence of these debilitating shoulder conditions increas-
es, it becomes increasingly important to understand the role of insurance providers and how they con-
tribute to rTSA outcomes. By examining potential disparities in rTSA outcomes between Medicare/
Medicaid-insured and privately insured patients, the study aimed to provide valuable insights for medi-
cal professionals, legislators, and patients alike. Based on the results of the current study, providers and
patients may expect similarly strong outcomes whether they have public or private insurance.

Limitations

The results of this study must be understood through the context of its limitations. While similar in
nature, insurance type is not completely analogous to socioeconomic status (SES). Importantly, SES has
been shown to play an integral role in how patients may access, including preoperative interventions
and postoperative rehabilitation services. These can have a direct impact on the patient’s recovery and
overall functional capacity following rTSA%-28, This data was not available for analysis in this study, but
could certainly impact results. Further studies should aim to explore the underlying ways through which
SES specifically affects patient outcomes and develop strategies for mitigating disparities to optimize
care for negatively affected patients, regardless of their insurance status®.

Additionally, the retrospective design may introduce selection bias, as patients who underwent rTSA at
our single institution may not be representative of the broad population, which may limit the generalizability
of our results to other geographical regions and patient populations, respectively. Future research involving
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multiple hospitals, utilizing a diverse group of surgeons, could help address these aforementioned limita-
tions. Although our study did not identify any statistically significant differences in PROs or ROM between the
two insurance groups, it is worth considering the potential impact of a Type 2 beta error due to our relatively
smaller sample size (n=122). A larger sample size might provide more power in order to detect minor discrep-
ancies between the groups, if they exist. However, the propensity-matching approach utilized through our
study helps to curtail potential confounding factors and bias, and thus increases the validity of our findings.

CONCLUSIONS

Patients who underwent RTSA with Medicare/Medicaid insurance had similar two-year postopera-
tive clinical outcomes scores, shoulder range of motion, and revision rates compared to a propensi-
ty-matched group of patients with private insurance.
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