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Purpose: To assess whether the implementation of a novel hospital-based bundled-payment program affects access to platelet rich 
plasma (PRP) injections for the treatment of osteoarthritis (OA) for patients representing different population subgroups.
Patients and Methods: This was a retrospective observational study, which included patients receiving PRP injections between 
January 2021 and October 2024, at three outpatient orthopaedic clinics of a single hospital-based institution. Patients were excluded if 
they did not undergo knee, hip, or shoulder (glenohumeral) PRP injections or had insurance coverage for PRP injections. The main 
outcome measured was the utilization of the bundled-payment program for PRP injections and treatment failure, defined as need for 
additional treatment within 9 months.
Results: Among 220 patients who received PRP injections, women were more likely to use the bundled-payment program than men 
(37.76% women vs 18.18% men, p = 0.003). Younger patients more frequently utilized the program (53.26 ± 9.55 years vs 62.02 ± 12.75 
years, p < 0.001). Non-white patients were significantly more likely to use the bundled-payment program than white patients (51.61% vs 
29.14%, p = 0.014). There were no significant differences in program utilization by ethnicity, DCI, or OA severity. There was no significant 
difference in odds for requiring additional treatments within 9 months between patients of different racial subgroups.
Conclusion: The bundled-payment program was associated with increased access to PRP for non-white patients and women. There 
was no significant difference between racial subgroups in terms of requiring additional treatments within 9 months after initial PRP 
treatments.
Keywords: osteoarthritis, platelet-rich plasma, bundled-payment program, non-white population

Introduction
Osteoarthritis (OA) is the current leading cause of chronic pain in adults1,2 and was highlighted by the WHO Global 
Ageing and Health Report as a leading cause of disability in adults aged 60 years and older.3 From 1990 to 2020, there 
has been a 132.2% increase in prevalence of OA globally.2 In the United States, OA affects more than 21% of the US 
population,4 and it has been estimated that 80 billion dollars are spent annually on management of OA.5 Studies have 
shown that OA symptoms vary by race, ethnicity, and socioeconomic status.6 For example, Black patients with OA have 
been found to experience more severe pain and disability when compared to White counterparts.7 This difference was 
reported to be more significant in patients with lower educational attainment, or those who live in a community of higher 
household poverty rate,8 potentially due to worse radiographic knee OA9,10 and having less access to OA pain 
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management options such as physical therapy or joint replacements.11 Furthermore, these patients often have worse 
functional outcomes and complications when they undergo total joint replacement.12 While intra-articular injections such 
as corticosteroids serve as an effective alternative to surgery, we lack studies that examine the differences in safety and 
outcomes in patients of different races, ethnicities, and socioeconomic backgrounds.12

In the past decade, platelet rich plasma (PRP) has emerged as a promising non-operative treatment option for knee 
OA. It has been shown to have a comparable safety profile but longer lasting effect when compared to corticosteroid 
(CSI) and hyaluronic acid (HA) injections.13–15 It has been suggested to be a valuable alternative to total joint 
replacement surgery for patients of higher perioperative and postoperative complications.16 Clinically, there has also 
been an increasing number of sports medicine physicians across the world who are now using PRP in their practice. In 
a recent survey, 66.1% of all respondents reported using at least one type of orthobiologic such as PRP in their practice, 
and 71.6% utilized PRP for treatment of knee OA.17 While PRP seems to be a promising emerging treatment for OA, it is 
important to consider whether it is affordable and accessible to the general patient population. In the case of PRP, its cost 
can significantly vary between practices,18 depending on the clinical setting, use of anesthesia, and imaging guidance.19 

Currently, insurance companies regard PRP treatments as experimental,20 resulting in out-of-pocket expenses for most 
patients, and this can exert a substantial financial burden on patients.18

In this study, we examined a novel hospital-based bundled-payment program that is available to employees of 
Vanderbilt University Medical Center, Metro Nashville Public Schools and other local self-insured employers. Through 
the MyOrtho Health program, all employees can enroll in an episodic bundle to receive full coverage for surgical or non- 
surgical care, evaluation, and treatment associated with the condition, without any copays or coinsurance in most 
patients.21 For the knee and hip OA bundled-payment programs, participants receive 100% coverage for imaging, 
medication, non-surgical treatments including corticosteroids, hyaluronic acid, PRP injections, and surgical treatments. 
The shoulder pain bundled-payment program has similar covered elements but does not cover PRP. The goal of this 
program is to expand equitable access of quality medical services to all employees of participating employers regardless 
of their race, ethnicity, and socioeconomic background, while reducing waste in terms of unnecessary procedures, prior 
authorizations, surgeries, and reduce multi-site care for common conditions. It was also created in anticipation of federal 
capacitated care and bundled-payment models for common conditions including OA.

This study aims to assess the differences in characteristics between patients who accessed PRP treatment via bundled- 
payment, and who accessed PRP treatment out-of-pocket due to insurance non-coverage through descriptive analysis, 
which would allow further evaluation on whether the implementation of this novel bundled-payment program may 
improve access to PRP for the treatment of OA for patients of population subgroups, in terms of age, gender, race, 
ethnicity, and their socioeconomic status.

Materials and Methods
Study Design
A retrospective chart review was performed for all patients who received PRP treatment(s) at three outpatient orthopae
dic clinics of our institution for various orthopedic etiologies from January 2021 to October 2024.

Preparation of the PRP sample was conducted using an Emcyte Pure TWO 60 mL PRP kit. Following the 
manufacturer’s guidelines and with careful adherence to aseptic technique, 6 mL of anticoagulant was drawn into 
a 60 mL syringe. A total of 54 mL of whole blood was taken from the antecubital fossa of the consented patient. The 
anticoagulated whole blood was transferred into the first of two tubes. The sample was counterbalanced and placed into 
a centrifuge for 2 minutes at 4400 RPM. Upon completion, the resulting supernatant was carefully drawn from this tube 
and placed into the second tube, again paying close attention to aseptic technique. The second tube was counterbalanced 
and placed back into the centrifuge at 4400 RPM for 4 minutes.

Once complete, the excess plasma was siphoned from the tube. Average injection volume varied between 5 – 10cc of 
PRP. A total of 3 PRP injections were administered per patient. One injection every two weeks, under ultrasound 
guidance and sterile technique, by a board-certified sports medicine physician.
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Study Participants
Patients with encounters where they received PRP treatment were identified using a specific institutional Current Procedural 
Terminology (CPT) code. The patients were included in this study if their diagnosis (The International Classification of Diseases 
10th Revision, or ICD-10) code(s) associated with the PRP treatment were (i) glenohumeral OA, (ii) hip OA, or (iii) knee OA. 
Patients receiving PRP for non-OA conditions (eg, tendinopathies, ligament injuries) were excluded to ensure a homogenous study 
population. The patients’ charts were then reviewed, and data was collected regarding the patients’ insurance information and 
demographic information. For insurance information, it was noted if the patient was enrolled in the institutional bundled-payment 
program, or if they were enrolled in another form of commercial medical insurance. At the time of this study, Tricare, Federal Blue 
Cross, and some other smaller payers would reimburse PRP treatment, and all other insurance plans would require the patient to pay 
out of pocket. Patients that received reimbursement for PRP through insurance were therefore excluded from the analysis.

Study Outcomes
To assess the differences in characteristics between patient groups, the patients were separated into (i) enrollees of the bundled- 
payment program (bundled-payment group) who received PRP treatments covered by the program, and (ii) paying out-of- 
pocket for PRP treatments (out-of-pocket group). For demographic information, the age, gender, race, and ethnicity of the 
patient were recorded. The patient’s home zip code information was also recorded and converted into a Distressed 
Communities Index (DCI) score to determine the patient’s DCI quintile, divided into prosperous area (1st quintile), 
comfortable area (2nd quintile), mid-tier area (3rd quintile), at-risk area (4th quintile), and distressed area (5th quintile).22

After collecting insurance and demographic data, patients were stratified according to OA severity using the Kellgren- 
Lawrence grading system, which was categorized by the interpretation of corresponding x-rays by radiologists and 
confirmed by an additional Sports Medicine fellow. In the case of discrepancy, final grading was determined by a board- 
certified sports medicine physician.

In terms of secondary outcome measures, according to current literature, most individuals receiving PRP for treatment 
of knee OA have reported sustained therapeutic effects in terms of improvement in function and reduction in pain.23 

Therefore, this study defined treatment failure as a patient requiring additional treatments (CSI, HA, or PRP injection) at 
or before 9 months after the initial PRP injection(s). Patient charts were reviewed at 3, 6, 9, and 12 months following 
their initial PRP injection to detect if there were any additional treatments in the same joint where PRP was injected 
during the initial visit. Racial subgroup analysis was performed to detect a difference in clinical outcomes.

Statistical Analysis
Differences in the demographic characteristics (age, gender, race, ethnicity) and DCI between bundled-payment group 
and out-of-pocket group were then analyzed statistically using univariate analyses: Pearson’s Chi-squared and Fisher’s 
exact tests were used for categorical variables due to sample size considerations, while Wilcoxon rank sum tests were 
applied for continuous variables given their non-parametric distribution. Patients without DCI due to incompatible zip 
code were excluded from the DCI analysis.

For secondary outcomes, multivariable logistic regression models were used to assess the relationship between race 
and the need for additional PRP, CSI, or HA treatment by 9 months after initial PRP injection, while controlling for OA 
severity. Patients without a specified race were excluded from these models.

R version 4.2 was used for statistical analyses in this study.24

This study complies with the Declaration of Helsinki. The study protocol was reviewed by Vanderbilt University 
Medical Center’s Investigational Review Board and was deemed exempt based on materials being collected from the 
already existing medical record without any of the 18 HIPAA identifiers (IRB #240123).

Results
A total of 569 unique patient records were retrieved and confirmed to have received PRP treatments from 2021 to 2024 at the 
study institution. Of those queried, 220 patients received PRP treatment(s) for hip, knee, and glenohumeral OA, and were 
therefore included in the final analysis (Figure 1). Overall, there were 140 patients (63.64%) who received knee PRP injections, 
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86 were self-pay and 54 through the bundled-payment program. For hip PRP injections, there were overall 53 patients (24.09%), 
39 were self-pay and 14 through the bundled-payment program. For glenohumeral injections there were 27 patients (12.27%), 
and all (27) of them were self-pay as the shoulder bundled-payment program does not cover PRP at the time of this study.

Patient Demographics
Of the 220 patients, 143 (65%) were women and 77 (35%) were men. Mean age was 59.31 ± 12.50. Most patients 
were white (175, 84.95%), followed by Black (29, 14.08%), Middle Eastern (1, 0.49%), and American Indian (1, 
0.49%). There were 14 patients (6.36% of the sample) who did not have a declared race. For the purposes of 
analysis, the Black, Middle Eastern, and American Indian patients were combined into one group (“non-white”). 
For ethnicity, 182 (94.79%) were not Hispanic or Latino/a, and 10 (5.21%) were Hispanic or Latino/a. Ethnicity 
data were unavailable for 28 patients, representing 12.7% of the sample. In terms of DCI, the mean DCI Score was 
33.85 ± 26.65 (0 to 100, higher meaning more distressed). For DCI quintiles, 88 (40.74%) patients lived in 
a prosperous area (1st quintile), 42 (19.44%) in a comfortable area (2nd quintile), 42 (19.44%) in a mid-tier area 
(3rd quintile), 32 (14.81%) in an at-risk area (4th quintile), and 12 (5.56%) in a distressed area (5th quintile). There 
were 4 patient records without DCI due to incompatible zip code (areas with <500 people or PO Box zip codes).

Primary Outcome: Bundled-Payment Subgroup and Out-of-Pocket Subgroup Analysis
We performed descriptive analysis between different demographic subgroups (gender, age, race, ethnicity, DCI score and 
quintile) and detected some statistically significant differences between the bundled-payment group and out-of-pocket 
group, associated with certain demographic characteristics. Findings are summarized in Table 1.

Female patients (37.76%) were more likely to receive PRP treatments through the bundled-payment program 
compared to men (18.18%). This association was statistically significant (p = 0.003). Patients who received PRP 
treatment and enrolled in the bundled-payment program were on average younger (53.26 ± 9.55) than those paying 
out of pocket (62.02 ± 12.75). This association was statistically significant (p < 0.001). Non-white patients (51.61%) 
were more likely to receive PRP treatments through the bundled-payment program compared to White patients (29.14%). 
This association was statistically significant (p = 0.014). No significant association was found between different DCI 
quintiles (p = 0.369). This finding persisted when analyzing the continuous DCI score (p = 0.276).

Secondary Outcome: Racial-Subgroup Outcome Analysis
In this study, treatment failure was defined as requiring additional treatments (CSI, HA, or another PRP injection) by 9 
months after the first PRP treatment. Outcome data was compared between groups (white, non-white) to determine if the 
patient’s race was associated with higher odds of treatment failure.

Figure 1 Flow Diagram showing Inclusion and Exclusion of Study Population. aDue to incompatible zip codes, 4 patients did not have a Distressed Community Index and 
were excluded from the corresponding analysis.
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At 9 months, 12 patients (5.83%) received additional PRP treatment, 48 patients (23.30%) received CSI, and 21 
patients (10.19%) received HA injections (Table 2 and Table 3).

While adjusting for OA severity (Table 2), the differences between groups were not found to be statistically 
significant. There were no statistically significant differences for requiring corticosteroid injections (p = 0.301) and 
hyaluronic acid injections (p = 0.812).

Table 1 Patient Characteristics

Characteristic Overall,  
N = 220

Out of Pocket,  
N = 152

Bundled-Payment,  
N = 68

p-value

Gender, n (%) 0.003a

Female 143 89 (62.24%) 54 (37.76%)

Male 77 63 (81.82%) 14 (18.18%)

Age, mean (SD) 59.31 (12.50) 62.02 (12.75) 53.26 (9.55) <0.001b

Race, n (%) 0.014a

White 175 124 (70.86%) 51 (29.14%)

Non-white 31 15 (48.39%) 16 (51.61%)

Hispanic or Latino/a, n(%) 0.169c

Yes 10 9 (90.00%) 1 (10.00%)

No 182 118 (64.84%) 64 (35.16%)

DCI Quintile, n(%) 0.369c

1 Prosperous 88 61 (69.32%) 27 (30.68%)

2 Comfortable 42 33 (78.57%) 9 (21.43%)

3 Mid-tier 42 25 (59.52%) 17 (40.48%)

4 At risk 32 20 (62.50%) 12 (37.50%)

5 Distressed 12 9 (75.00%) 3 (25.00%)

DCI Score, mean (SD) 33.85 (26.65) 32.72 (26.87) 36.32 (26.20) 0.276b

OA Severity, n(%) 0.665a

Mild 99 67 (67.68%) 32 (32.32%)

Moderate 57 38 (66.67%) 19 (33.33%)

Severe 64 47 (73.44%) 17 (26.56%)

Notes: aPearson’s Chi-squared test, bWilcoxon rank sum test, cFisher’s exact test. Bold formatting indicates statistical significance 
(p < 0.05). Missing data: N=14 race, N=28 Hispanic or Latino/a, N=4 DCI.

Table 2 Patients Requiring Additional Treatment(s) by 9 Months

Type of Additional Treatment Required by 9 
Months

Overall, N = 
206

Non-white, N = 
31

White, N = 
175

p-value

Platelet Rich Plasma, n(%) 12 (5.83%) 3 (9.68%) 9 (5.14%) 0.396b

Corticosteroid, n(%) 48 (23.30%) 5 (16.13%) 43 (24.57%) 0.305a

Hyaluronic Acid, n(%) 21 (10.19%) 4 (12.90%) 17 (9.71%) 0.530b

Notes: aPearson’s Chi-squared test, bFisher’s exact test.
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Discussion
OA is a widespread and debilitating condition that affects individuals across all demographic groups, but studies have 
shown that patients from different population subgroups often experience different access to treatment options. Patients 
from historically underserved communities often face greater challenges in obtaining care, leading to increased pain, 
functional limitations, and fewer non-surgical treatment options. Given the financial barriers that often limit treatment 
choices such as PRP, bundled-payment programs may serve as a model for increasing access to PRP injections, 
potentially mitigating some disparities in non-surgical OA treatment. While existing research has extensively examined 
the effectiveness and safety of PRP for OA, less attention has been given to ensuring broad and equitable access to this 
treatment.

It is also important to improve the validity of a study by ensuring adequate representation from different demographic 
groups. In the past, orthopaedic research has been found to be lacking in representing minority groups such as non-white 
population and individuals from impoverished countries. There has been a recent call for ensuring better representation 
and reporting of all demographic groups in orthopedic studies,25,26 especially for research on emerging therapies such as 
PRP. While this study is limited by its retrospective design and therefore unable to intentionally include minority groups, 
and 14 patients did not report their race, the final analysis included more than 15% of non-white population (31/206) 
which is comparable to most other biologics studies that report on patient demographics.25 This study also intentionally 
included detailed reporting of patient demographics, which is important for evaluating its external validity and applic
ability in other clinical settings.

This study evaluated the impact of a hospital-based bundled-payment program designed to reduce healthcare costs, 
limit waste, distribute resources equitably, and allow orthopaedic procedures such as PRP therapy to become more 
accessible to all eligible patients with knee, hip, and shoulder OA.21 Our data analysis indicated that this program may be 
associated with increased utilization of PRP among women and Black patients, demonstrating the potential of structured 
payment models to improve access, as opposed to insurance coverage or paying out-of-pocket. Understandably, the 
results of this study can only be applied to individuals who are eligible to enroll in the bundled-payment program. There 
was limited participation among individuals from the most economically disadvantaged areas, suggesting that financial 
constraints, such as for the transportation and other costs for the clinic visit, and time loss from work due to the visit and 
the procedure, still play a role in healthcare decisions.

When adjusting for OA severity, the likelihood of receiving a follow-up PRP injection did not differ significantly 
among racial groups. This can be interpreted as PRP injections being effective across different racial groups. Future 
research should investigate the potential for PRP as an important treatment alternative for certain population subgroups, 
such as Black patients and patients of lower socioeconomic status and education level, which have been reported to have 
worse clinical outcomes with other orthopedic treatments for OA. The findings of this study also support the novel 
bundled-payment program as a means to provide affordable, equitable, and consistently effective treatment opportunities 
across the population. Younger patients were more likely to participate in the program, suggesting that such initiatives 
may encourage earlier intervention for this progressive condition. While the long-term effects of earlier PRP treatment on 
OA progression remain an area for further study, our findings suggest that alternative payment structures can play a role 
in broadening access to non-surgical care. It is important to note that while the mean age in the bundled-payment group is 

Table 3 Logistic Regression Models Predicting Odds of 9-Month Treatment for Race When Controlling for OA 
Severity

Predictors PRP CSI HA

OR CI p OR CI p OR CI p

White 0.44 0.12–2.18 0.263 1.73 0.66–5.43 0.301 0.86 0.28–3.28 0.812

Moderate OA 0.59 0.12–2.32 0.470 1.11 0.46–2.59 0.807 2.00 0.70–5.79 0.193

Severe OA 0.37 0.05–1.61 0.229 1.82 0.86–3.89 0.118 0.70 0.18–2.34 0.577

Notes: N = 206. Reference categories: Non-white, Mild OA.
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lower (53.26 ± 9.55) as compared to that of the out-of-pocket group (62.02 ± 12.75), the members of that group still 
belonged to an older working demographic, aligning with broader labor force trends.

By reducing cost-related barriers, bundled-payment programs offer a practical approach to expanding treatment 
options for OA patients, allowing more individuals to pursue effective non-surgical interventions. Employers and 
healthcare institutions may consider similar models to help patients access high-quality care without unnecessary 
financial strain.

There are a few limitations to our study. As this study is a retrospective observational study, we are unable to actively 
ensure more equal representation from different population subgroups. There was an imbalance in group sizes in terms of 
race, and for the purposes of analysis, the Black, Middle Eastern, and American Indian patients were combined into one 
group. Due to this limitation, the findings of this study should be interpreted with caution. There was also lower patient 
participation from the most impoverished areas (14.81% from at-risk area and 5.56% from distressed area). Some 
variables, such as BMI, which may reveal intersectional effects of other social determinants of health, were not included 
in this study. Regarding OA severity grading, the radiographs were initially read by different radiologists, which may 
lead to a difference in reporting style, such as using a mild/moderate/severe scale or the Kellgren-Lawrence grading for 
OA. Our team utilized a Sports Medicine fellow to manually confirm all radiographic readings and assigned each patient 
with a corresponding OA severity systematically using the Kellgren-Lawrence grading to minimize any heterogeneity in 
this aspect. Some patients had missing demographic data. For example, 14 out of 220 patients did not have an associated 
race, and 28 out of 220 patients did not have an associated ethnicity. There were also patients with zip codes that were not 
compatible with conversion to DCI due to the zip code belonging to a PO box, or the zip code having too small of 
a population. Lastly, the analysis of the relationship between race and treatment failure was limited, due to the small 
number of observed treatment failures (12, 21, or 48 depending on the outcome), and the fact that white patients greatly 
outnumber non-white patients. Future studies with larger sample sizes could apply multivariate regression models to 
further assess interactions between demographic factors and treatment access.

Conclusion
Our retrospective chart review of the MyOrtho Health program from 2021 to 2024 demonstrated that implementing 
a hospital-based bundled-payment model increased access to platelet-rich plasma (PRP) therapy for non-white and 
female patients with shoulder, knee, and hip OA. Patients utilizing the bundled-payment program tended to be younger, 
which still represented the older one-third of the US labor force. We found no significant differences in access among 
patients from lower socioeconomic backgrounds, suggesting that financial barriers may persist despite the bundled- 
payment model.

There was no significant difference between groups in terms of requiring additional treatments within 9 months after 
initial PRP treatments when controlling for OA severity.

Future studies should evaluate the long-term impact of novel bundled-payment programs on OA outcomes. 
Employers and healthcare institutions may consider adopting similar models to enhance access to evidence-based, non- 
surgical OA treatments.

Disclosure
Dr Ruchika Talwar reports Consulting fees from CG Oncology, Immunity Bio, outside the submitted work. This study 
did not receive any funding, and the authors have no conflicts of interest to disclose.
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