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Background: Socioeconomic and demographic variables including insurance provider, sex,
language, and race may influence evaluation or treatment of sports medicine injuries. The
purpose of this study is to evaluate differences between demographic groups in receiving
different interventions (referral to physical therapy, referral to orthopedics, or steroid
injection) across an array of injuries.

Methods: The records of patients at a major primary care sports medicine clinic in North
Carolina from 2018 to 2020 were retrospectively reviewed to determine whether the number
of patients receiving each type of intervention—PT referral, orthopedic surgery referral, or
steroid injection—differed based on insurance provider, sex, language, and race. Data were
analyzed using Kruskal-Wallis, ANOVA, and chi-square tests.

Results: Analysis of 2127 clinic patients showed those who received none of the three
interventions were significantly younger (p<.001), male (p<.001), and African American
(p<.05), while White patients and Medicare patients (p<.001) were more likely to receive one
of the treatments. Across all injuries, PT referral was the most common first-line treatment.
Medicaid patients were significantly more likely to receive an orthopedic referral as a first-line
intervention compared to private insurance and Medicare patients (p<.001). No significant
differences in first-line treatment were found by sex, primary language, or race.

Conclusion: Providers tended to pursue conservative treatment first. Age, sex, race, language,
and insurance status were found to have a significant association with the treatments
prescribed. Notably, African American/Black patients were more likely to receive none of the
interventions, and patients with Medicaid were more likely to be referred to orthopedics, a
non-conservative treatment, as a first-line intervention.

Clinical Relevance: This study identified significant variation in the prescribed treatment for
sports medicine injuries across different demographic groups.
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INTRODUCTION

Sports medicine clinics treat a variety of
activity-related acute and chronic condi-
tions. Common issues include traumatic

injuries such as ligament tears and fractures,
as well as insidious or metabolic conditions
such as tendinopathy, female-athlete triad, or
osteoarthritis.1,2 Previous analyses of typical sports
medicine clinics have estimated that between
92-96% of visits are centered around mus-

culoskeletal complaints, largely in the lower
extremities.3,4Despite the name, sports medicine
conditions affect both athletes and non-athletes of
a wide range of ages and activity levels, and can
cause functional limitations that negatively impact
overall quality of life.
Although there is a wide variation in muscu-
loskeletal injuries, there are standard treatment
modalities. For many injuries, there is no defini-
tive intervention, often requiring individualized
decision-making.5−18,24Three primary treatments
frequently used to treat sports medicine conditions
are physical therapy, such as for tendinopathy;
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steroid injections, common in inflammatory
conditions such as carpal tunnel syndrome and
osteoarthritis; and orthopedic surgery, often in
the setting of acute ligament tears or recalcitrant
osteoarthritis.5−21Other conditions, such as mild
ankle sprains and concussions, may be resolved
with rest, pain medications, and home exercises.
Most recommendations, across all injuries, advise
pursuing conservative interventions first.22−23 Cer-
tain underlying chronic health conditions, such
as diabetes and obesity, can also impact treat-
ment decisions, as obesity is a risk factor for
surgery, and steroid injections can exacerbate
hyperglycemia.52−53

Due to the broad range of treatment options,
providers may propose interventions that vary
significantly for each individual patient. Such
flexibility may lead to disparate experiences and
outcomes. An important focal point for the
forward progress of the field of sports medicine
in the United States is the promotion of health
equity, which relies on pursuing and eliminating
health disparities. The proposed definition of
health disparity/inequity was clarified in the
Annual Review of Public Health (2006) as a “dif-
ference in which a disadvantaged social group or
groups (such as the poor, racial/ethnic minorities,
women, or other groups who have persistently
experienced social disadvantage or discrimination
in the past) systematically experience worse health
or greater health risks than the most advantaged
social groups.”25

Access to healthcare is influenced by a complex set
of societal factors. However, insurance in partic-
ular is often a considerable obstacle in obtaining
a sports medicine appointment, as reported in
several studies in which patients with Medicaid
were significantly more likely to be denied an
appointment, or experienced greater delay times
before their first evaluation following injury.26−31

This finding held true even in states that had
participated in the 2014 Medicaid expansion and
in practices that served as “safety net” clinics.29

Furthermore, there were differences in treatment
found between race, sex, socioeconomic status,

geographic location, and insurance groups,9,32−38

with more advantaged groups receiving more
treatments, whether surgery or physical therapy.
Notably, one study reported that black, Medicaid-
eligible females had 2.36 times greater odds
of being prescribed “watchful waiting.”9 Race
and insurance were also associated with disparate
outcomes following treatment of various sports
medicine conditions.39−42

It is apparent that socioeconomic factors, includ-
ing insurance, sex, and race, affect equitable evalu-
ation, treatment, and outcome of sports medicine
injuries. The existing literature sheds light on
health disparities in the treatment of specific
injuries. To the authors’ knowledge, no study
has performed such analysis across all conditions
presenting to primary care sports medicine. As
certain interventions may be more costly, time-
consuming, or effective than others, we aim to
evaluate the association of socioeconomic factors
with potential variation in treatment modalities
(physical therapy, surgery, or steroid injection)
across all different injuries, compared to the overall
clinic population.

METHODS
A retrospective chart review was completed for
all visits from January 2018 through May 2020
at Mountain Area Health Education Center
(MAHEC) Sports and Family Medicine Clinic,
a major regional primary care center in North
Carolina. Data was restricted to the past two
years to minimize confounding by multiple
injuries over time or recent changes in treatment
recommendations. Of note, the time period
included in this study was before the recent
NC Medicaid expansion. 1953 interventions were
recorded among 2127 patients. Demographic data
was obtained for each subject: sex, age, race,
primary language, insurance status, diabetes status,
and BMI on initial encounter in the time window.
No contact was made with any patients at any
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point. The data was automatically pulled from a
query of patient records performed by MAHEC
librarians and transferred to a protected sheet in
Microsoft Excel where data was de-identified. All
study authors participated in cleaning and coding
of the data.

Patient Characteristics and
Treatments
Patients were grouped into intervention type—
physical therapy referral, orthopedic surgery refer-
ral, or steroid injection—based on referral or
procedure codes. Clinic patients who received
none of the three treatments were categorized
into a fourth group. Patients were separated by
treatment in order to analyze demographics and
trends within each treatment group as compared
to the population represented by the overall clinic
visit list. Within each intervention, patients were
stratified by sex, race, primary language, and
insurance. “Treatment” and “intervention” are
used interchangeably.

Initial Treatment Choice
Many patients who received an intervention
ultimately received more than one intervention, as
determined by matched MRNs across data sheets.
A second data log was created to identify patients’
first-line treatment by grouping duplicate MRNs
and sorting by date, then only retaining the first
recorded encounter.

Coding
Variables were coded to stratify into the following
categories as seen in Table 1 below. For all patients,
insurance was coded into one of the five listed
groups. Tricare was grouped with other employer-
based private insurance. Diabetes mellitus (DM)
status was determined with ICD-10 diagnosis
codes for either insulin-dependent or non-insulin
dependent DM. BMI categorizations were made

according to numerically defined categories for
underweight, normal, overweight, obese, and
morbidly obese.

Statistical Analysis

The observed treatment rates were calculated as
the proportion of patients across all variable factors
receiving a physical therapy referral, orthopedic
referral, steroid injection, or none of the above
(referred to in this paper as a “no intervention”
group). Total clinic data was used as a comparison.
Kruskal-Wallis tests were used to compare median
ages, while ANOVA was used for comparing
means. Chi-squared analyses with applicable Bon-
ferroni corrections were performed using SPSS
Version 24 (IBM, Chicago, IL). Comparison
groups within a demographic category were
split into “most-advantaged” vs. “less-advantaged,”
e.g. English vs. non-English speakers, consistent
with health equity research recommendations.25

Significance was set at p<.05. “No Data” rows
in the tables within the Results section were
excluded from statistical analysis.

RESULTS
Difference in Demographics
Among Patients Receiving
Treatments

There were 2127 patients who underwent eval-
uation at MAHEC Sports and Medicine Clinic
from January 2018 through May 2020. Of those
2127 patients, 1368 received an intervention (PT
referral, orthopedic referral, or steroid injection),
while 759 did not receive an intervention at all
during the study period (Table 2). The median
age of patients who received any intervention
was found to be significantly higher than patients
who received no intervention (55.3 vs. 40.6 years
old, p<.001). There was a significant disparity
in treatment utilization by sex, as males were
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Table 1. Demographic categories used in data coding and analysis.

Sex Race Language Insurance DM BMI

Male White English Private Yes < 18.5

Female Black Spanish Medicaid No 18.5 ≤ x < 25

Asian Other Medicare 25 ≤ x < 30

Other No Data Charity Care 30 ≤ x < 40

No Data No data x ≥ 40

statistically more likely to receive no intervention
(p<.001). When examining race, there was also
a significant difference; White patients were
more likely to receive treatment and African
American/Black patients were less likely to receive
treatment (p<.05). Additionally, insurance showed
a significant association with treatment utilization
(p<.001), as Medicare patients were more likely
to receive an intervention, while private and
Medicaid patients were more likely to receive
no intervention. Primary language did not sig-
nificantly impact the likelihood of receiving an
intervention.

Out of the 2127 patients seen in clinic during
the study period, 1368 patients received treatment.
Those patients were prescribed a total of 1953
interventions (Table 3). 1044 (53.5%) of those total
interventions were physical therapy referrals, 330
(16.9%) were orthopedic referrals, and 579 (29.6%)
were steroid injections. Females received relatively
more total interventions, as 1362 treatments were
given to female patients (69.7%) and 591 (30.3%)
were given to male patients, compared to the clinic
demographics of 66.6% female and 33.4% male
patients (p=.033). There were 0.96 interventions
prescribed per female patient compared to a mean
of 0.83 treatments per male patient. White patients
comprised 75.0% of the clinic population but
received 79.3% of the total prescribed treatments
(p=.078). Medicare patients made up 31.4% of
the clinic population but received 834 (42.7%) of
the total prescribed treatments (p<.001), receiving
on average 1.25 interventions per person. These
patients who tended to receive more interventions
are illustrated in Figure 1 alongside groups that

received fewer interventions (males and those with
Medicaid or private insurance). There was no
significant disparity by primary language.

Patterns in First-Line Treatment

There were 1368 patients who received at least
one of the interventions (physical therapy referral,
orthopedic referral, or steroid injection). Data
on first-line treatment shows general provider
tendency to pursue a conservative intervention
(PT referral) first before injection or a referral
to orthopedics. Of all the total interventions
prescribed at the clinic during this study’s time
window, 16.9% were orthopedic referrals; how-
ever, only 11.6% of first-line interventions were
orthopedic referrals, as shown in Table 4. Similarly,
29.6% of all total treatments were injections,
but only 23.9% of first-line interventions were
injections.

Differences in First-Line Treatment
between Demographic Groups

Table 5 shows the breakdown of patients’ first-line
treatment into separate categories based on patient
characteristics. The median ages of those referred
to orthopedics and PT as a first-line intervention
were younger than that of the injection group (54
vs. 59 years old, p<.001). Significant differences
in first-line treatment were also found based on
insurance type (p<.001), as patients with Medicaid
were significantly more likely to be referred to
orthopedic surgery as a primary intervention,
and less likely to receive an injection. Sex, race,
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Table 2. Demographics of patients in clinic

Total Clinic Patients
(n=2127)

Any Treatment (n=1368) No Treatment (n=759) P value

Age (years ± SD) 50.3 ± 21 55.3 ± 19.4 40.6 ± 21.2 <.001

Sex <.001

Female 1417 66.6% 951 69.5% 466 61.4%

Male 710 33.4% 417 30.5% 293 38.6%

Race .0497

White 1595 75.0% 1071 78.3% 524 69.0%

Black 171 8.0% 98 7.2% 73 9.6%

Asian 16 0.8% 9 0.7% 7 0.9%

Other 41 1.9% 25 1.8% 16 2.1%

No Data 304 14.3% 165 12.1% 139 18.3%

Language .215

English 1986 93.4% 1288 94.2% 698 92.0%

Spanish 73 3.4% 42 3.1% 31 4.1%

Other 11 0.5% 9 0.7% 2 0.3%

No Data 57 2.7% 29 2.1% 28 3.7%

Insurance <.001

Private 984 46.3% 579 42.3% 405 53.4%

Medicaid 366 17.2% 206 15.1% 160 21.1%

Medicare 668 31.4% 529 38.7% 139 18.3%

Charity Care 8 0.4% 4 0.3% 4 0.5%

No Data 101 4.7% 50 3.7% 51 6.7%

diabetes status, and BMI had no statistically
significant association with first-line intervention.

Italicized text was excluded (No Data) or com-
bined (race, language) into a subcategory for chi-
square analysis.

Further analysis was performed on the association
between primary insurance type and first-line
treatment. Unlike privately insured and Medicare
patients, those with Medicaid were dispropor-
tionately referred to orthopedics first—18.4% of
Medicaid patients received a first-line orthopedic
referral, compared to 9.5% of patients with private
insurance and 11.5% of those with Medicare
(p<.001). Those who were privately insured were
more likely to receive steroid injections first.
When stratifying patients with private insurance
to include only those age <65, the association
between insurance type and first-line intervention
still significant (p<.001). As shown in Figure 2,
all three insurance types received PT as the most

common first-line intervention, but when looking
at orthopedic referrals, Medicaid patients had
disproportionately more than the other insurance
groups.
The difference in first-line treatment between
race and language groups is shown in Figure 3.
As in the insurance analysis, most patients were
referred to PT before other treatments. While
65% of English speakers were referred to PT first,
only 58.8% of non-English speakers received the
same initial recommendation. A higher proportion
(19.6%) of non-English speakers was referred
to orthopedic surgery as a primary intervention
compared to 11.3% of English speakers. However,
this difference was not significant (p=.188). There
was no statistically significant difference in initial
intervention for White vs. non-White patients
(p=.406).
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Table 3. Total Interventions Prescribed in MAHEC Sports Clinic.

Total Treatments (n=1953) Clinic Population (n=2127) P value

Sex .033

Female 1362 69.7% 1417 66.6%

Male 591 30.3% 710 33.4%

Race .078

White 1549 79.3% 1595 75.0%

Black 145 7.4% 171 8.0%

Asian 11 0.6% 16 0.8%

Other 28 1.4% 41 1.9%

No Data 220 11.3% 304 14.3%

Language .655

English 1846 94.5% 1986 93.4%

Spanish 58 3.0% 73 3.4%

Other 9 0.5% 11 0.5%

No Data 40 2.0% 57 2.7%

Insurance <.001

Private 786 40.2% 984 46.3%

Medicaid 268 13.7% 366 17.2%

Medicare 834 42.7% 668 31.4%

Charity Care 4 0.2% 8 0.4%

No Data 61 3.1% 101 4.7%

Figure 1. Patient groups who were prescribed disproportionately more or fewer total interventions. All groups are statistically significant.
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Table 4. First-line treatments vs. total treatments. PT was more likely to be prescribed as first-line; referral
to orthopedics and steroid injections were less likely to be first-line.

PT Ortho Injection Total No. of Treatments

Total Treatments 1044 53.5% 330 16.9% 579 29.6% 1953

First-line 882 64.5% 159 11.6% 327 23.9% 1368

Table 5. First-line Interventions.

PT (n=882) Ortho (n=159) Injection (n=327) Total P value

Age (y) 54 [37,69] 54 [35,67] 59 [47,70] 56 [39,69] <.001

Sex .081

Female 631 66.4% 107 11.3% 213 22.4% 951

Male 251 60.2% 52 12.5% 114 27.3% 417

Race .406

White 696 65.0% 118 11.0% 257 24.0% 1071

Non-
White

86 65.2% 19 14.4% 27 20.5% 132

Black 69 70.4% 14 14.3% 15 15.3% 98

Asian 5 55.6% 1 11.1% 3 33.3% 9

Other 12 48.0% 4 16.0% 9 36.0% 25

No Data 100 60.6% 22 13.3% 43 26.1% 165

Language .188

English 837 65.0% 145 11.3% 306 23.8% 1288

Non-
English

30 58.8% 10 19.6% 11 21.6% 51

Spanish 26 61.9% 8 19.0% 8 19.0% 42

Other 4 44.4% 2 22.2% 3 33.3% 9

No Data 15 51.7% 4 13.8% 10 34.5% 29

Insurance <.001

Private 368 63.4% 55 9.5% 157 27.1% 580

Medicaid 139 67.5% 38 18.4% 29 14.1% 206

Medicare 345 65.2% 61 11.5% 123 23.3% 529

Charity
Care

2 66.7% 0 0.0% 1 33.3% 3

No Data 28 56.0% 5 10.0% 17 34.0% 50

DM .878

Yes 112 65.1% 18 10.5% 42 24.4% 172

No 770 64.4% 141 11.8% 285 23.8% 1196

% with DM 12.7% 11.3% 12.8%

Avg. BMI
(kg/m2)

34.7 29.8 31 .740

Non-italicized text indicates subgroups used for chi-square analysis. Italicized text was excluded (No Data) or combined
(race, language) into a subcategory for chi-square analysis.
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Figure 2. Rates of each first-line intervention vs. type of insurance.

DISCUSSION
Consistent with other studies on disparities in
specific musculoskeletal injuries, the findings from
this study demonstrate variation in the treatment
of patients of all sports medicine conditions across
demographic categories. The results increase our
understanding of tendencies in the prescription of
initial interventions following injury and highlight
an association between patient characteristics and
the first-line intervention received.
Demographic characteristics showed statistically
significant association with initial or total treat-
ment decisions. Some variation in intervention
between different demographic groups may be
medically warranted; for example, young and
athletic patients may have a higher proportion of
injuries such as mild ankle sprains, which may
be treated at home. The sex difference could be
explained by a greater proportion of male patients

who participate in sports that have a high rate
of conditions that cannot be treated by surgery,
injection, or physical therapy (such as concussions
in American football). But the disparities found
in this study could also suggest the possibility
that non-medical factors may play some role in
affecting the treatments utilized by patients. Our
study found racial differences between the no-
treatment and any-treatment groups, similar to the
findings by Chapman et al. 9 Nature of injury
alone is unlikely to explain the racial disparity, as
we have little reason to believe that different racial
groups are presenting with significantly different
injuries. The cause, then, of such a disparity in
treatment is unknown and likely complex.
The disease burden from sports medicine injuries
is high—affecting people of all ages, restricting
movement, and leading to later complications—
thus emphasizing the need for appropriate and
timely intervention.43Our analyses revealed that,
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Figure 3. Rates of each first-line intervention vs. race and primary language.

in line with recommendation across nearly all
sports medicine conditions, conservative treat-
ments were generally prescribed first. The lower
proportion of patients receiving a first-line
orthopedic surgery referral, compared to total,
suggests that surgery was usually offered as
a possibility to patients, but only after more
conservative interventions. Our results showed
disproportionately more patients with Medicaid—
considered a less advantaged characteristic—were
referred to orthopedics first, compared to the most
advantaged groups (private insurance, Medicare).
In addition, there was a non-significant trend
of non-English speakers receiving more first-line
orthopedic referrals compared to English speakers.
The interpretation of this data may be complicated
from a multifactorial effect; it is nearly impossible
to determine which of the socioeconomic factors

plays the primary role in the observed treatment
variation.

Treatment decisions may have been impacted
by either insurance status itself, or the cost
or time requirement of intervention. Physical
therapy has been accepted as a safe, effective,
and ultimately cost-saving intervention44−45 but
requires several visits. For patients with limited
resources or transportation, placing a referral
to orthopedic surgery immediately rather than
attempting physical therapy first could be a cost-
and time-saving measure. A previous randomized
control trial showed that low socioeconomic status
was associated with poorer exercise adherence
following meniscus tear.46 However, in our study,
Medicaid patients received the same proportion of
first-line PT referrals as other insurance groups.

North Carolina, at the time of this study, was one
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of the states that had opted not to participate in the
Medicaid expansion, which would have increased
healthcare coverage for an estimated 500,000
people.47 The combination of the NC Medicaid
coverage policy limit on office visits, coupled
with the fact that many practices do not accept
Medicaid,30,48 likely places restrictions on patients
seeking evaluation for sports medicine injuries.49

Medicaid coverage for orthopedic surgery, on
the other hand, nearly matches that of NC
Medicare.50 Patients with Medicaid typically have
lower socioeconomic status than privately insured
patients, which further adds a layer of complication
in obtaining timely healthcare access. Regarding
the higher rate of orthopedic referrals, it could be
that less-advantaged groups in our study delayed
visiting a physician until the injury had progressed
to the point of needing surgery. This study also
lacked a significant population of uninsured or
Charity Care patients; further expansion of our
analysis to free or sliding-scale model clinics would
help broaden our understanding of the disparities
in treating patients without insurance.
Primary insurance type accounted for a signifi-
cant amount of the treatment variation in this
study’s patient population, but any meaningful
improvement would rely on widespread policy
change, as such disparities could likely be seen
in other primary care centers with high propor-
tions of uninsured or publicly insured patients.
Patients’ primary language also shows a slight,
non-significant trend in the observed treatment
variation, and may correlate somewhat with race
or insurance, but the direction of the effect is
undetermined. Providers must be aware of these
patterns in order to contribute to positive change
going forward.
The two other patient characteristics analyzed—
diabetes and BMI—had no significant impact on
treatment decisions. However, it is interesting
to note that diabetic patients received the same
percent of steroid injections as non-diabetics,
despite research showing that steroid injections
lead to unpredictable spikes in blood glucose
levels.51Likewise, the average BMI for those with

a first-line orthopedic referral was the same as that
of patients receiving PT and injection first, despite
obesity being a risk factor in surgery.52

One of this study’s main strengths lies in its broad
overview of socioeconomic disparities, examining
all clinic patients across all sports medicine
conditions in order to reduce the influence of
specific treatment trends and recommendations
for individual injuries. It therefore allows for
the primary focus to be on disparities in treat-
ment, an aspect of care reliant on provider and
patient decision-making. Such decision-making
is influenced by many diverse variables, from
medical condition to socioeconomic factors such
as insurance type, patient resources, and personal
preferences.
Limitations must be considered when interpreting
study findings, however. Within this study, it is
nearly impossible to determine causality, and find-
ings can only be reported as an association between
socioeconomic factors and observed treatment
variation. The recorded first-line treatment for
a small number of patients may not have been
their true first-line, especially for those with a
first office visit before January 2018 and/or those
with multiple injuries; however, this is unlikely to
affect any specific demographic category. The data
reflects only the prescribed intervention, which
may not represent actual utilization of treatment.
The study was also unable to assess outcomes, so
no conclusions can be drawn about the eventual
impact of treatment variation on health disparities.
The clinic population, and the surrounding region
of North Carolina, are socioeconomically diverse
but have limited racial diversity,53 leading to the
small size of certain patient subgroups. A larger
data collection project with more sports medicine
clinics in other areas of the country may help to
describe national patterns of socioeconomic-based
treatment disparities.
In conclusion, the variance in interventions
received by patients in a sports medicine clinic
was found to correlate with certain socioeconomic
factors. Age, sex, insurance, and race were found
to have a significant association with receiving
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no treatment, while Medicaid patients were
referred to orthopedics as a first-line intervention
at a significantly higher rate. Further analysis,
discussion, and systemic changes are necessary to

reduce controllable and undesirable variance in
the treatment of sports medicine conditions and
promote greater health equity.
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