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Background: Postoperative physical therapy (PT) is a cornerstone to achieve optimal patient outcomes.
Access to postoperative PT can be limited by insurance type, coverage, and cost. With copayments (CP)
for PT as high as $75 per visit, PT can be costprohibitive for patients. The purpose of this study was to
evaluate factors affecting PT utilization among patients that underwent shoulder surgery.
Methods: A retrospective analysis was performed of 80 shoulder surgery patients with postoperative PT
sessions attended at a single institution from 2017 to 2019. Patients were divided based on insurance
type: private insurance (PI), and Medicare with or without supplemental insurance (MI), and CP or no
copayment. Demographics, CP, total, and postoperative number of PT sessions utilized was collected and
analyzed.
Results: The cohort had 53 females and an average age of 62. There was no significant difference be-
tween PI and MI at baseline other than surgery performed (P ¼ .03), older MI group (69 years vs. 56
years: P < .01), and more females in PI group (76% vs. 55%; P ¼ .05). There was no significant difference in
the number of PT sessions between groups. The PI group was more likely to have a CP (P < .01). The CP
group more often had PI and significantly more total PT visits (P ¼ .05), while the no copayment group
more often had Medicare (P < .01). CP was not independently associated with a change in the number of
PT visits or total PT visits.
Conclusions: The utilization of PT after shoulder surgery was found to not be influenced by insurance
type or CP as determined by the number of PT sessions attended. Further investigations are necessary to
better understand the relationship between CP and different insurance types and develop effective
strategies to increase access to PT for postoperative shoulder patients.

© 2023 Published by Elsevier Inc. on behalf of American Shoulder & Elbow Surgeons. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Physical therapy (PT) plays an essential role in the proper
rehabilitation of patients following many orthopedic procedures
and is especially critical in producing the most beneficial outcomes
for patients undergoing shoulder surgery.5,11,21,31,37 The benefits
conveyed by PT in postoperative rehabilitation are numerous,
including a better patient understanding of functional and
strength-based progression after shoulder surgery, increased speed
of recovery time, decreased pain, and an increase in final functional
gains in their shoulder.22,23,30 The clinical application of PT is not
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limited to postoperative rehabilitation; it has been shown to help a
majority (75%) of patients with atraumatic full-thickness rotator
cuff tears avoid surgery as well.22 Additionally, PT has benefited
patients who retore after a rotator cuff repair (RCR), providing equal
satisfaction levels and clinical outcome scores in comparison to
revision surgical treatment.21

Because health care costs produce a significant burden for
Americans, and it has been reported that many do not seek out
treatment in order to avoid costs, access to PT can be limited due to
cost.4,6,7,17,18 A fourth of the population reports they have delayed or
skipped care as a result of the challenges due to cost, and 43% of
adults with insurance reported struggling to pay deductibles.4 As
such, patients of lower socioeconomic status may have limited
access to PT and underutilize health care services due to factors
such as direct cost or insurance coverage.4,6,12,18,24 Previous
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analyses have found that the cost of PT varies depending on in-
surance type, the number of sessions, facility, and transportation
costs.6,7,10,17,24 While some insurance plans provided by employers
are required to cover PT, this may be limited to a certain number of
sessions or facilities that are not within a reasonable distance. This
may be why, in prior studies, PT utilization was higher for privately
insured patients compared to the Medicare cohorts.1 This suggests
that differences in insurance type may affect patient outcomes
through the underutilization of PT. Delayed or reduced care as a
result of economic stress has been found to have a significant
impact on patient-reported and functional outcomes.2,6,7,40 The
high cost of PT is included in this and may impact utilization and
outcomes. The purpose of this study was to evaluate utilization of
PT after shoulder surgery and better delineate factors that impact
utilization including cost, insurance type, and copayments. We
hypothesized that if PT Copayments (CPs) and insurance type vary
in coverage and cost for patients, then these would be critical fac-
tors impacting PT utilization after shoulder surgery.

Methods

This was an institutional review board approved retrospective
study of 80 consecutive patients who underwent shoulder surgery
along with formal PT after surgery at a single institution by two
fellowship trained shoulder surgeons from 2017 to 2019. The types
of shoulder surgery included rotator cuff repair, total and reverse
shoulder arthroplasty, and open reduction and internal fixation for
proximal humerus fractures. Both surgeons suggested and
encouraged outpatient PT with formalized therapy, while home PT
was not a surgical recommendation. All comers were originally
included postoperatively after shoulder surgery to make the results
more inclusive and comprehensive in nature. Only patients who
attended internal PT at the same institution were included in the
study. Patients were excluded if they had a revision surgery or no PT
sessions attended at the same internal PT at the same institution.

Data collected included demographics such as age, gender, body
mass index (BMI), comorbidities, smoking status, arm dominance,
affected side, health insurance, preoperative diagnosis, and surgery
type. The cost of CPs for PT sessions for each insurance type was
determined using CPT coding, billing data, and the insurance car-
riers posted plan coverage. The number of sessions utilized by each
patient was recorded in the electronic medical records.

The cohort was divided based on insurance type: private in-
surance (PI) and Medicare with or without supplemental insurance
(MI). Comparisons between insurance types weremade for number
of sessions utilized and whether or not CP was present. Patients
were then subdivided into a CP group or No Copayment (NCP)
group. Patients who had a deductible and NCP were put in the NCP
group since the cost sharing by insurance companies could not be
calculated for these surgeries. Those with a deductible and NCP
were considered to not have shared costs with the insurance
company at time of service. The distribution of the baseline char-
acteristics for the sample was compared according to the exposure
of interest (CP for PT).

Continuous variables were analyzed using t-tests for indepen-
dent means and obtaining the difference between means, along
with 95% confidence intervals (95% CI). Data were evaluated for
distribution to verify that appropriate analyses were performed.
Given that the variables in our data followed normal distribution,
parametric tests were utilized to compare the means between
variables. Differences between proportions and a 95% CI were
calculated for categorical variables. Bivariate analyses were also
conducted to assess the association between baseline characteris-
tics and the mean number of PT visits. A t-test for independent
samples was also used to compare the number of visits according to
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dichotomous variables (CP, gender, etc.), obtaining the difference
betweenmeanswith 95% CI. One-way analysis of variancewas used
to evaluate the mean number of PT visits for categorical variables
with more than two values (for insurance type). Finally, the asso-
ciation between continuous variables (age, BMI, and total number
of comorbidities) and the number of PT visits was assessed
obtaining Pearson’s correlation coefficients.

Multivariate linear regression was used to assess the adjusted
association between CP and the outcomes while controlling for
potential confounders. Variables that showed some statistical as-
sociation (P < .2) with either the exposure or with the outcome
after the bivariate analyses described before were considered
candidates to be included in a multivariate linear regression model.
Such candidate covariates were further evaluated to assess their
correlations; when two variables were correlated, one of themwas
selected to be included in the regression model. All analyses were
conducted using IBM SPSS Statistics version 25 (Armonk, NY, USA).
Results

Of the 80 patients, there were 53 females and 27 males, with an
average age of 62 years and a BMI of 28. The average number of PT
sessions attended was 18, and the average cost of CP for PT sessions
was $32 (range $5-$75). The PI group had 42 patients, and the MI
group had 38 patients. There were no significant differences be-
tween groups at baseline other than older age for the MI group (69
years vs. 56 years; P < .01), a greater proportion of females in the PI
group (76% vs. 55%; P¼ .05), and surgery type (P¼ .03). RCR was the
largest surgery type at 39 cases total, while the remaining surgeries
were each under 15, which serves as a possible limitation for our
analyses. The MI group had a significantly higher average number
of total comorbidities (P¼ .03), although obesity, hypertension, and
mental disorder were comparable between the groups. Those in the
PI group were more likely to have CP (P < .01), with no significant
difference in the dollar amount of CP (P ¼ .64). There was no sig-
nificant difference between the groups in the number of utilized
total and postoperative PT sessions (Table I).

The association between baseline characteristics including sur-
gery type, insurance type, and CP and mean number of PT sessions
(both postoperative and total) were analyzed (Table II). Patients
who had a CP had significantly more total PT visits than those
without a CP (P ¼ .05). However, no difference was observed be-
tween patients with and without CP for the number of post-
operative PT visits (P ¼ .10). Few other variables showed some
associationwith the outcome given that P values were less than .20
(fracture, surgery type, hypertension, andmental disorder). Overall,
there was no significant difference for postoperative or total PT
utilization by insurance type (P ¼ .53 and P ¼ .53, respectively)
(Table II). Correlations between age, BMI, and number of comor-
bidities with the number of PT sessions, both postoperative and
total showed no significant difference, although there was a trend
toward a lower BMI correlating with postoperative (P ¼ .10) and
total (P ¼ .16) PT sessions utilized (Table III).

Given that CP was the only factor showing significance in PT
sessions utilized, the cohort was then divided based on the pres-
ence of CP. The distribution of baseline characteristics was analyzed
according to exposure (Table IV). Statistically significant differences
between the two groups were observed for type of insurance (P <
.01) and having any comorbidity (P < .01). Patients with CP more
often had PI (73%), while those without CP more often had Medi-
care (60%) (P < .01) (Fig. 1). The frequency of at least 1 comorbidity
was higher among patients with CP, as compared to those without
CP (93% vs. 66%, respectively; P < .01) (Fig. 2). All other baseline
features, except for surgeon, showed no association; P values larger



Table I
Comparison of baseline characteristics between patients according to insurance*.

Characteristic Private N ¼ 42 Medicare N ¼ 38 Diff (95% CI) P value

Age (y) - mean (SD) 55.5 (9.9) 68.5 (8.2) �13.0 (�17.1 to 8.9) <.01y

Female gender 32 (76.2) 21 (55.3) �7 (�22.7 to 8.7) .05y

Fracture 5 (11.9) 6 (15.8) �1 (�7.2 to 5.2) .61
Surgeon 1 28 (66.7) 27 (71.1) 3 (�10.9 to 16.9) .67
Type of surgery .03y

RCR 23 (55.8) 16 (42.1) 7 (�15.2 to 29.2) .17
ORIF 7 (9.5) 5 (11.9) 2 (�2.8 to 6.8) .56
RSA 3 (7.1) 11 (28.9) �8 (�17.2 to 1.2) .01y

TSA 3 (7.1) 5 (13.2) �2 (�6.7 to 2.7) .40
Other 6 (14.3) 1 (7.9) 5 (�0.2 to 10.2) .31

Surgery dominant arm 22 (52.4) 19 (50.0) 3 (�19.9 to 25.9) .83
Copayment 22 (52.4) 8 (21.1) 14 (�4.1 to 32.1) <.01y

CPamount 33.4 (19.2) 29.5 (20.2) 3.9 (�8.5 to 16.3) .64
Smoker 2 (4.8) 3 (7.9) �1 (�3.9 to 1.9) .56
Diabetes 7 (9.5) 9 (23.7) �2 (�9.9 to 5.9) .43
BMI (kg/m2) - mean (SD) 27.1 (4.7) 28.9 (3.8) �1.8 (�3.7 to 0.1) .06
Morbid obesity 1 (2.4) 1 (2.6) 0 (�1.1 to 1.1) .94
Hypertension 13 (30.1) 19 (50.0) �6 (�24.2 to 12.2) .08
Mental comorbidity 2 (4.8) 5 (13.2) �3 (�7.3 to 1.3) .18
Any comorbidity 29 (69.0) 32 (84.2) �3 (�37.1 to 31.1) .11
Total number of comorbidities - mean (SD) 1.8 (1.8) 2.8 (2.5) �1.0 (�2.0 to �0.4) .03y

No. postoperative physical therapy (PT) sessions - mean (SD) 17.4 (12.5) 15.7 (11.3) 1.7 (�2.0 to �0.4) .53
No. total PT sessions - mean (SD) 19.1 (14.6) 17.1 (13.5) 2.0 (�4.3 to 8.3) .53

The PI group had 42 patients, and the supplemental insurance (MI) group had 38 patients. There were no significant differences between groups at baseline other than age,
where the MI group was older (68.5 y vs. 55.5 y; P < .01), a greater proportion of females in the PI group (76.2% vs. 55.3%; P ¼ .05), and surgery type (P ¼ .03). Those in the PI
group were more likely to have copayment (P < .01). The MI group had a significantly higher average number of total comorbidities (P ¼ .03). There was no significant
difference between the two groups in the number of utilized total and postoperative PT sessions.
SD, standard deviation; CI, confidence interval; PI, private insurance; RCR, rotator cuff repair; ORIF, open reduction internal fixation; RSA, reverse shoulder arthroplasty;
TSA, total shoulder arthroplasty; BMI, body mass index.

*All values are counts (%), unless indicated.
yRepresents statistically significant values.

Table II
Bivariate analysis for the associations between copayment and of other baseline characteristics with the number of physical therapy (PT) sessions (postoperative and total).

Characteristic (n) Value No. postoperative PT sessions No. total PT sessions

Mean (SD) Difference (95% CI) P value Mean (SD) Difference (95% CI) P value

Copayment Yes (30) 19.4 (12.7) 4.5 (�0.9 to 9.9) .10 22.2 (16.1) 6.4 (0.12 to 12.7) .05*
No (50) 14.9 (11.2) 15.7 (12.1)

Gender Female (53) 16.2 (12.0) �1.2 (�6.9 to 4.4) .66 17.5 (13.7) �1.8 (�8.5 to 4.8) .58
Male (27) 17.4 (11.9) 19.4 (14.8)

Fracture Yes (11) 10.7 (9.1) �6.8 (�14.4 to 0.7) .08 10.7 (9.1) �8.6 (�17.5 to 0.3) .06
No (69) 17.6 (12.1) 19.3 (14.3)

Surgeon Surgeon 1 (55) 17.1 (11.4) 1.4 (�4.4 to 7.1) .64 18.4 (13.2) 0.9 (�5.8 to 7.7) .79
Surgeon 2 (25) 15.7 (13.1) 17.5 (15.9)

Type of surgery RCR (39) 19.1 (11.4) NA .18 21.6 (14.5) NA .14
ORIF (12) 10.8 (7.7) 10.8 (7.7)
RSA (14) 18.3 (15.8) 18.9 (17.1)
TSA (8) 14.6 (12.5) 15.6 (12.0)

Other (7) 16.6 (11.9) 12.9 (10.0)
Surgery dominant arm Yes (46) 15.3 (10.0) �3.3 (�8.7 to 2.1) .23 17.4 (13.1) �1.8 (�8.3 to 4.6) .57

No (33) 18.6 (14.2) 19.3 (15.5)
Type of insurance Private (42) 17.4 (12.5) NA .53 19.1 (14.6) NA .53

Medicare (38) 15.7 (11.3) 17.1 (13.5)
Smoker Yes (5) 19.6 (12.8) 3.2 (�7.8 to 14.1) .57 21.2 (14.8) 3.3 (�9.7 to 16.2) .62

No (75) 16.4 (11.9) 18.0 (14.0)
Diabetes Yes (16) 15.4 (8.1) �1.6 (�8.2 to 5.1) .64 16.1 (8.8) �2.5 (�10.3 to 5.3) .52

No (64) 16.9 (12.7) 18.7 (15.0)
Morbid obesity Yes (2) 19.5 (6.4) 2.9 (�14.1 t0 20.0) .73 19.5 (6.4) 1.4 (�18.7 to 21.5) .89

No (78) 16.6 (12.0) 18.1 (14.2)
Hypertension Yes (32) 14.1 (9.4) �4.3 (�9.3 to 0.7) .09 15.5 (12.3) �4.4 (�10.7 to 1.9) .17

No (48) 18.3 (13.1) 19.9 (14.9)
Mental comorbidity Yes (7) 9.4 (5.6) �7.9 (�17.1 to 1.4) .09 10.6 (5.6) �8.3 (�19.2 to 2.6) .14

No (73) 17.3 (12.1) 18.9 (14.4)
Any comorbidity Yes (61) 16.2 (11.4) �1.9 (�8.2 to 4.3) .54 17.9 (14.1) �1.0 (�8.4 to 6.3) .78

No (19) 18.1 (13.5) 19.0 (14.0)

The association between having a copayment or the other baseline characteristics, and the mean number of PT sessions (both postoperative and total) was analyzed. Patients
who had a copayment had significantly more total PT visits than those without a copayment (P ¼ .05). However, no difference was observed between patients with and
without copayment for the number of postoperative PT visits (P ¼ .10). Few other variables showed P values <.20 (fracture, surgery type, hypertension, and mental co-
morbidity). Overall, there was no significant difference for postoperative or total PT utilization by insurance type (P ¼ .53 and P ¼ 53, respectively).
CI, confidence interval; SD, standard deviation; RCR, rotator cuff repair; ORIF, open reduction internal fixation; RSA, reverse shoulder arthroplasty; TSA, total shoulder
arthroplasty; BMI, body mass index.

*Represents statistically significant values.
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Table III
Correlations between continuous baseline characteristics and the number of PT sessions (both postoperative and total).

Variable No. postoperative PT sessions No. total PT sessions

Pearson correlation P value Pearson correlation P value

Age (y) 0.08 .50 0.07 .54
BMI (kg/m2) �0.19 .10 �0.16 .16
Total number of comorbidities 0.27 .81 0.09 .42

The correlations between the three continuous baseline variables and the number of PT sessions were analyzed for both postoperative and total PT sessions. Correlations
between age, BMI, and number of comorbidities with the number of PT sessions both postoperative and total showed no significant difference, although there was a trend
toward a lower BMI correlating with postoperative (P ¼ .10) and total (P ¼ .16) PT sessions utilized.
BMI, body mass index; PT, physical therapy.

Table IV
Comparison of baseline characteristics between patients according to copayment*.

Characteristic Copayment N ¼ 30 No copayment N ¼ 50 Diff (95% CI) P value

Age (y) - mean (SD) 60.0 (11.0) 62.7 (11.3) �2.7 (�7.9 to �2.4) .29
Female gender 19 (63.3) 34 (68.0) �4.7 (�26.2 to 16.9) .67
Fracture 3 (10.0) 8 (16.0) 4.8 (�10.1 to 19.7) .45
Surgeon 1 18 (60.0) 37 (74.0) �14.0 (�35.3 to 7.3) .19
Type of surgery .77
RCR 15 (50.0) 24 (48.0) 2.0 (�20.6 to 24.6) .82
ORIF 4 (13.3) 8 (16.0) �2.7 (�18.5 to 13.2) .75
RSA 5 (16.7) 9 (18.0) �1.3 (�18.4 to 15.7) .89
TSA 2 (6.7) 6 (12.0) �5.3 (�18.1 to 7.3) .48
Other 4 (13.3) 3 (6.0) 7.3 (�6.5 to 21.2) .30

Surgery dominant arm 17 (56.7) 29 (58.0) �1.3 (�23.7 to 21.1) .91
Type of insurance <.01y

Private 22 (73.3) 20 (40.0) 33.3 (12.5 to 54.2) <.01y

Medicare 8 (3.8) 30 (60.0) �14.0 (�23.6 to �4.4) .03y

Smoker 2 (6.7) 3 (6.0) 0.7 (�10.4 to 11.8) .89
Diabetes 6 (20.0) 10 (20.0) 0.0 (�18.1 to 18.1) 1.00
BMI (kg/m2) - mean (SD) 27.4 (3.6) 28.3 (4.8) �0.8 (�2.9 to 1.2) .42
Morbid obesity 1 (3.3) 1 (2.0) 1.3 (�6.2 to 8.8) .75
Hypertension 13 (43.3) 19 (38.0) 5.3 (�16.9 to 27.6) .64
Mental comorbidity 2 (6.7) 5 (10.0) �3.3 (�15.5 to 8.9) .65
Any comorbidity 28 (93.3) 33 (66.0) �27.3 (11.5 to 43.2) <.01y

Total number of comorbidities
Mean (SD) 2.5 (1.8) 2.1 (2.4) 0.4 (�0.7 to 1.4) .49
Median (IQR) 2.0 (1.0-3.0) 1.0 (0.0-3.0) NA 1.0

The distribution of baseline characteristics in the two groups was analyzed according to exposure. Statistically significant differences between the two groups were observed
for type of insurance (P¼ .02) and having any comorbidity (P < .01). Patients with copayment more often had private insurance (73.3%), while those without copayment more
often had Medicare (60%) (P < .01). The frequency of at least one comorbidity was higher among patients with copayment, as compared to those without it (93.3% vs. 66.0%,
respectively; P < .01). All other baseline features, except for the surgeon, showed P values larger than .2.
SD, standard deviation; CI, confidence interval; IQR, interquartile range; CP, copayment; BMI, body mass index; RCR, rotator cuff repair; ORIF, open reduction internal fixation;
RSA, reverse shoulder arthroplasty; TSA, total shoulder arthroplasty.

*All values are counts (%), unless indicated.
yRepresents statistically significant values.
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Figure 1 Insurance type for patients with and without copayment. *Denotes significance (P < .05). Patients with copayment more often had private insurance (73.3%), while those
without copayment more often had Medicare (60%) (P < .01). CP, copayment; NCP, no copayment.
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Figure 2 Comorbidity history with and without copayment. *Denotes significance (P < .05). The frequency of at least one comorbidity was higher among patients with copayment,
as compared to those without copayment (93.3% vs. 66.0%, respectively; P < .01). CP, copayment; NCP, no copayment.
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than .2 was the threshold to be considered for inclusion in the
multivariate regression model.

Variables that showed some statistical associations (P < .2) were
considered candidates to be included in the linear regression
model. This included surgeon, type of insurance, fracture, type of
surgery, hypertension, mental comorbidity, any comorbidity, and
BMI. These candidate covariates were evaluated further to assess
their correlations. The findings of the multivariate linear regression
model for the association between CP, and the number of PT visits
included the following covariates in the model: fracture, type of
surgery, type of insurance, having mental disorder, and having any
comorbidity (Table V). This analysis demonstrated that having CP
was not independently associated with a change in the number of
PT visits, although there was a trend toward having more total PT
visits when there was a CP (beta 6.6, 95% CI �0.4 to 13.6, P ¼ .06).

Discussion

Shoulder surgery has doubled from 2011 to 2017 and is expected
to increase over 200% by 2025.39 PT is a mainstay in postoperative
shoulder surgery and has well-documented benefits to help pa-
tients recover. Particularly, PT following shoulder surgery has
shown to help guide patients through the recovery period,
increasing patient satisfaction, function, and speed of recovery,
highlighting its importance in the postoperative period.31 The use
of formal PT has been proven to be vital by Romano et al, noting
that patients following reverse shoulder arthroplasty, who worked
with a therapist to form a personalized rehabilitation, had
improved clinical outcomes and decreased complication rates.33

Understanding the role of PT provides a basis to begin developing
a more individualized and streamlined therapy approach that
would provide patients with the most effective outcomes. Despite
this, many patients do not utilize PT in such a fashion that would
match the benefits brought forth in the literature.5,11,23,27,31,37

Regardless of its proven benefits, the variables contributing to
the decreased utilization of PT among shoulder surgery patients
have been reported.4,22,27 Proposed contributing factors include
cost, copays, deductibles, facility fees, travel costs, loss of working
days, and patient expectations of the efficacy and necessity of
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PT.6,8,14,18 Furthermore, issues with mobility in the elderly popu-
lation, which makes up the largest proportion of Medicare, may
also limit utilization of PT.24 Our study found trends toward CP
affected total PT utilization after shoulder surgery, but no inde-
pendent associationwas found. This suggests that CPs on insurance
may have some impact on PT utilization among those who had
shoulder surgery.

It has been established that privately insured patients who
underwent arthroscopic rotator cuff repair had a higher percentage
of PT postoperatively compared to patients with Medicare.4,6,40

Others have proposed that the differences in utilization can be
attributed to patient and provider habits, Medicare patients having
limited access or limitedmobility to get to PTappointments, the use
of nonformal PT alternatives, regular patient prescriptions for PT,
which are required for Medicare patients, a more significant cost
burden for Medicare patients and decreased motivation of the
Medicare group to participate in PT due to preconceived notions on
the efficacy of PT.4,22,31 Interestingly, in our study we found that
there were no significant differences between PI and Medicare in
terms of PT session utilization. We did see, however, patients with
CPs trended toward increased utilization of PT with a significantly
higher distribution of patients with PI, and the NCP group hadmore
patients with Medicare and lower PT utilization. Factors previously
discussed, such as patient habits, PT access, preconceived notions
about PT, and cost burden associated with Medicare, may have
contributed to these findings.4,6,22,31,41

It is also well established that a barrier to using PT is cost, with
copays that can be more than $75, coinsurance, facility fees, and
high deductibles.3,4,6,13,27 Patients who are financially constrained
may find difficulty accessing formal PT services. Additionally, lower
socioeconomic patients may require such therapy to return to
work, and if they cannot pay for the therapy, a vicious financial
cycle occurs.3,25,35,36 The number of visits that a patient can use is
also unclear due to a financial cap laid upon by the insurance
provider, which can restrict PT visits.6 Considering that RCR re-
quires at least 3-6 months of PT, Medicaid specifically only allows
for 1 evaluation visit and 3 subsequent treatment visits; this clearly
can present a problem for patient recovery. Previous studies convey
the understanding that higher CP would lead to decreased number



Table V
Linear regression analysis for the association between copayment and other covariates with the number of PT sessions (both postoperative and total).

Covariate No. postoperative PT sessions No. total PT sessions

B coefficient 95% CI P value B coefficient 95% CI P value

Constant 21.4 13.4 to 29.4 <.0001 22.9 13.6 to 32.3 <.0001
Copayment 4.7 �1.3 to 10.6 .12 6.6 �0.4 to 13.6 .06
Fracture �6.2 �13.7 to 1.4 .11 �7.8 �16.5 to 1.0 .08
Type of surgery �1.3 �3.3 to 0.59 .17 �1.8 �4.1 to 0.4 .11
Type of insurance �0.15 �2.8 to 2.5 .91 0.05 �3.0 to 3.1 .97
Mental comorbidity �5.8 �15.2 to 3.6 .22 �5.9 �16.8 to 5.1 .29
Any comorbidity �2.6 �9.3 to 4.0 .43 �2.4 �10.2 to 5.4 .54

The findings of the multivariate linear regression models for the association between copayment and the number of PT visits including the following covariates in the model
were found: fracture, type of surgery, type of insurance, having mental comorbidity, and having any comorbidity. This analysis shows that having copayment is not inde-
pendently associated with a change in the number of PT visits (total or after surgery), although there is a trend towards having more total PT visits when there is a copayment
(beta 6.6, 95% CI �0.4 to 13.6, P ¼ .06).
CI, confidence interval; PT, physical therapy.
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of PT visits.4,17,18 Conversely, our study found that there was no
significant difference in terms of PT visits between patients with
and without copays as well as among individual insurance types.
This suggests that it is not the amount of CP alone that would
determine the PT utilization following shoulder surgery but rather
patients are influenced by a multitude of factors including personal
health habits, level of activity, return to work or activities of daily
living, geographic or mobility-based barriers to access to PT, and
patient expectations on the efficacy and necessity of PT.18,22

Patients may also experience barriers to PT access because of
insurance companies. Insurance companies have decreased PT
coverage because of cost containment as well as no clear consensus
on optimal number of sessions to adequately rehabilitate a shoul-
der. This leaves room for an insurance company to assume the
lowest amount of PT necessary to increase their financial gains. The
result is that patients are placed at a disadvantage. For example,
Medicare part B allows for a PT yearly cap of $1980. Considering
that each and every PT location and session within that same
location may be billed differently, the patient and insurance com-
pany will be unable to predict how many individual sessions of
formal physical rehabilitation will be covered.3,6,13,17,18,40 Therefore,
placing a price cap may limit the necessary number of visits for
patients. This financial barrier impacts the utilization of PT among
patients, which will prevent optimal recovery and treatment. Our
study could not confirm the relationship between CP and different
insurance types, but further investigations should be performed to
better understand this relationship.

The average cost to insurance for a patient undergoing PT
postoperatively following RCR was estimated at $262.81 per
visit.13 The average number of visits for a postshoulder surgery
patient elucidated from our study was about 18 visits; with that
information, the average cost to the insurance of a patient’s PT
following shoulder surgery would be $4730. In our study, we
found that the average CP among shoulder surgery patients was
about $32, with a range of $5-$75, so the overall CPwould be in the
range of $90-$1361 with an average of $587. Knowing that this
expense is great, the appeal of alternative forms of formal PT
grows. Internet-based and home-based PT programs have been
shown to reduce costs significantly when compared to formal PT
programs.2,6,14,16,17,19,27,28,33,38 This evidence suggests that alter-
native forms of PT may therefore be an effective method for future
patients with financial constraints to recover after shoulder
surgery.

In our results, patients with a history of mental comorbidity
were found to have trends in decreased postoperative PT sessions.
This is an important consideration for health care professionals, as
theymay identify patients early whowill have the largest problems
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with adherence to a formal PT and consider alternatives. It is known
that decreased adherence to a PT regimen can lead to suboptimal
results, so it is important for physicians to consider PT alternatives
and closer follow-up for these patients to increase adherence and
optimize clinical outcomes.15,34 In our study, we found no signifi-
cant difference in the number of PT sessions attended between
those with and without mental health comorbidities. Future
studies could address the efficacy of PT alternatives in low-
adherence patient populations.

The strength of this study is not without limitations. One limi-
tation was the small sample size to further examine CPs. Also, the
influence of surgery type was not uncovered given that our ana-
lyses included patients with multiple surgery types and, thus, few
cases in each surgery type. Given that PT utilization, length, and
exercises vary for different shoulder surgeries, thismay have played
a role in PT utilization as well as costs.20,26,29,43 However, the overall
use of therapy postoperatively is consistent. Additionally, given the
retrospective nature of the study, there may be an element of se-
lection bias present for the patients included in the study. Even
with the case-controlled comparative study, future studies to un-
derstand amounts paid and the influence of CPs on PT utilization
are needed. Additionally, our study did not include deductibles,
which may also play a role in PT utilization and drive up patient
costs, especially when surgery and PT are performed during
different insurance coverage periods.9 Furthermore, there may be
confounding variables that can influence PT utilization aside from
the factors we analyzed, and examples of these include level of
patient education, socioeconomic status, access in terms of distance
from home to PT office, cost of lost time and travel to the PT office,
and other health care disparities.32,41 Also, our study did not
include Medicaid patients, which may also have a decreased PT
utilization due to a myriad of factors such as access to PT.42

Furthermore, patients were only included in our study if they
attended PT at our own institution, and given that there are
numerous other PT locations patients could have attended, this
may have been a limitation of selection bias that we could not ac-
count for. Due to the differences among various CPamounts, which
may stratify PT visits, there was a wide confidence interval in our
findings, and thus did not provide the power needed to evaluate
clinically significant differences in CP amounts and PT utilization.
Given the focus of our study was on insurance type, our sample was
limited only to patients that underwent postoperative PT at our
institution, which enhanced the quality of our data collection but
limited our sample size. An additional limitation was that we only
collected data on patients who attended PT at our internal insti-
tutional PT facilities, which may have limited the generalizability of
our results given that other PT practices may differ.
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Conclusion

PT is essential for the recovery of shoulder surgery patients, and
PT utilization was not influenced by insurance type or CP, as
determined by the number of PT sessions attended. It appears that a
financial investment in rehabilitation did not decrease compliance
and utilization for patients during postoperative rehabilitation after
shoulder surgery. To ensure optimal outcomes, it is vital to develop
a more individualized and streamlined approach to PT that con-
siders patients’ unique needs and limitations. Further in-
vestigations are necessary to better understand the relationship
between CP and different insurance types and develop effective
strategies to increase access to PT for postoperative shoulder pa-
tients. This is particularly important for orthopedic surgeons to
understand in order to help their patients optimize outcomes after
shoulder surgery.
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