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Original Research

Evaluating Utilization Trends in Adhesive
Capsulitis of the Shoulder

A Retrospective Cohort Analysis of a Large Database

Charles J. Cogan,*† MD, Nicolas Cevallos,† BS, Ryan D. Freshman,† MD, Drew Lansdown,† MD,
Brian T. Feeley,† MD, and Alan L. Zhang,† MD

Investigation performed at the Department of Orthopaedic Surgery, University of California–San
Francisco, San Francisco, California, USA

Background: Nonoperative and operative treatment modalities have been used for symptom management of adhesive capsulitis,
but neither has been shown to significantly alter the long-term natural history.

Purpose/Hypothesis: The purpose was to evaluate the current trends in resource and treatment strategy utilization for patients
with adhesive capsulitis. It was hypothesized that (1) patients with idiopathic adhesive capsulitis will primarily undergo nonop-
erative treatment and (2) patients with systemic medical comorbidities will demonstrate relatively higher utilization of nonoperative
therapies.

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

Methods: We searched the Mariner/PearlDiver database for Current Procedural Terminology and International Classification of
Diseases codes to identify patients with adhesive capsulitis from 2010 to 2020 and to track their usage of diagnostic and
therapeutic modalities, including radiography, magnetic resonance imaging (MRI), physical therapy, surgery, opioids, and
injection. Patients with active records 1 year before and 2 years after initial diagnosis of adhesive capsulitis were eligible.
Excluded were patients with secondary causes of adhesive capsulitis, such as fracture, infection, prior surgery, or other intra-
articular pathology.

Results: The median age of this 165,937-patient cohort was 58 years, with 67% being women. There was a high prevalence of
comorbid diabetes (44.2%), thyroid disorder (29.6%), and Dupuytren contracture (1.3%). Within 2 years of diagnosis of adhesive
capsulitis, diagnostic and therapeutic modality utilization included radiography (47.2%), opioids (46.7%), physical therapy (43.1%),
injection (39.0%), MRI (15.8%), arthroscopic surgery (2.7%), and manipulation under anesthesia (2.5%). Over 68% of the diag-
nostic and therapeutic modalities were rendered from 3 months before to 3 months after diagnosis. Patients with diabetes, thyroid
disorders, tobacco use, and obesity had greater odds for treatment with physical therapy, opioids, radiography, and injection when
compared with patients without these comorbidities (odds ratio [OR] range, 1.05-2.21; P < .0001). Patients with diabetes and
thyroid disorders had decreased odds for surgery (OR range, 0.88-0.91; P � .003). Patients with Dupuytren contracture had
increased odds for all therapeutic modalities (OR range, 1.20-1.68; P < .0001).

Conclusion: Patients with adhesive capsulitis underwent primarily nonoperative treatment, with a high percentage utilizing
opioids. The most active periods for treatment were from 3 months before diagnosis to 3 months after, and patients with medical
comorbidities were more likely to undergo nonoperative treatment.

Keywords: adhesive capsulitis; frozen shoulder; database; opioids

Adhesive capsulitis was first introduced as a concept of shoul-
der pathology in 1872 by Simon-Emmanuel Duplay,9 which
he termed “periarthritis scapulohumerale.” Almost 60 years
later, Ernest Amory Codman4 described this phenomenon as
“frozen shoulder,” and he contributed more to our

understanding by describing criteria for diagnosis, of which
the hallmark feature was limited active and passive range of
motion of the shoulder.13 At the time, Codman described this
entity as “difficult to define, difficult to treat and difficult to
explain.”4 In 1945, Julius S. Neviaser15 used the term
“adhesive capsulitis” to define this disease. Despite significant
advances in diagnostic imaging and treatment modalities
since Codman’s description in 1934,4 adhesive capsulitis
remains difficult to define, treat, and indeed explain.
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Primary adhesive capsulitis is defined as an idiopathic
condition with functional restriction of passive and active
shoulder motion, for which radiographs are unremarkable
and there is no known underlying cause or associated con-
dition. Secondary types of adhesive capsulitis include all
cases where an underlying cause can be identified—rang-
ing from intra- to extra-articular and some systemic condi-
tions, such as diabetes and thyroid disorder.31 The cause of
adhesive capsulitis is not currently known, although
researchers have hypothesized a role for inflammatory
cytokines, genetic predisposition to fibrosis, and the
hormonal influence of estrogen and thyroid-stimulating
hormone.1,5,19,29 Adhesive capsulitis is estimated to have
an incidence of roughly 2% to 5%, with a predominance
toward middle-aged women and the nondominant arm.11,27

Additional risk factors associated with adhesive capsulitis
include diabetes mellitus, thyroid disease, and genetic dis-
position, such as Dupuytren-like disease.1,11,21,26

Treatment regimens for adhesive capsulitis vary signifi-
cantly according to stage of presentation, age, prior treat-
ments, and patient preference. Although there is no
standard treatment plan, it is widely recommended to try
conservative therapy before surgical intervention.12 In
a recent meta-analysis, Yip et al27 compared treatment
strategies such as physical therapy, nonsteroidal anti-
inflammatory medications, intra-articular injection, hydro-
dilatation therapy, surgery, and manipulation under
anesthesia (MUA), and they were unable to make a conclu-
sive statement about the most appropriate first-line ther-
apy based on the current available evidence.10

The goal of this study was to evaluate the current trends
in resource and treatment strategy utilization for patients
diagnosed with adhesive capsulitis. We hypothesized that
(1) patients with idiopathic adhesive capsulitis will primar-
ily undergo nonoperative treatment and (2) patients with
systemic medical comorbidities will demonstrate relatively
higher utilization of nonoperative therapies.

METHODS

Deidentified data from the Mariner database, which is com-
posed of 122 million patients from multiple insurance payer
types (commercial, Medicare, Medicaid, cash, and govern-
ment), were queried using the PearlDiver program (Pearl-
Diver Inc). A retrospective cohort analysis of all patients
from 2010 to 2020 was performed. A CONSORT (Consoli-
dated Standards of Reporting Trials) diagram in Figure 1
presents the complete cohort inclusion and exclusion
criteria.

Identification of Patients With Adhesive Capsulitis
and Associated Diagnoses

A diagnosis of adhesive capsulitis was identified using
codes from the International Classification of Diseases,
Ninth and Tenth Revision (ICD-9, ICD-10): ICD-9-D-
7260, ICD-10-D-M7501, and ICD-10-D-M7502. Associated
diagnoses of prior shoulder arthroplasty, septic arthritis,
proximal humerus fracture, rotator cuff pathology (includ-
ing impingement and cuff tear), biceps pathology, SLAP
(superior labrum anterior and posterior) tear, and prior
shoulder dislocation were identified with codes from
ICD-9, ICD-10, and Current Procedural Terminology
(CPT) (Supplemental Table A1). Patients with these diag-
noses were excluded from the adhesive capsulitis cohort.
To minimize selection bias, only patients with active
records in the database 1 year before their initial adhesive
capsulitis diagnosis and for at least 2 years after were
included in the study. Baseline demographics were iden-
tified with additional stratification of ICD-9 and ICD-10
codes for diagnoses of tobacco use, obesity, diabetes,
Dupuytren contracture, and thyroid disorders (Supple-
mental Table A2). Additionally, data were collected on all
patients for the Charlson Comorbidity Index, which is a
widely used validated scoring instrument that allows for
general assessment of patient health.2 Patients with
records 1 year before and 2 years after initial diagnosis
of adhesive capsulitis were eligible for analysis, but utili-
zation data were analyzed in the 6 months before and 2
years after initial diagnosis.

Figure 1. CONSORT diagram for cohort analysis.
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Identification of Patient Resource Utilization

Tracking of patient diagnostic and therapeutic modality
utilization was performed using CPT codes for physical and
occupational therapy, shoulder radiographs, upper extrem-
ity magnetic resonance imaging (MRI), large joint injection,
arthroscopic procedure, and MUA (Supplemental Table
A3). Opioid use was tracked using the Mariner drug pre-
scription database for generic and brand name opioid med-
ications containing hydrocodone, oxycodone, oral
morphine, and oral hydromorphone. In the Mariner data-
base, a drug prescription claim is created when the pre-
scription is filled, so each instance of utilization
represents a filled opioid prescription. Opioid utilization
was evaluated from 6 months before and 24 months after
adhesive capsulitis diagnosis, and it was binned into cate-
gories of 3 to 6 months prior, 0 to 3 months prior, 0 to 3
months after, 3 to 6 months after, 6 to 12 months after, and
12 to 24 months after diagnosis. All patients had a mini-
mum of 2-year tracking in the PearlDiver database after
their initial adhesive capsulitis diagnosis.

Statistical Analysis

Data analyses were conducted using Prism Statistics/Data
Analysis software (GraphPad Software Inc) and R statisti-
cal software (R Project for Statistical Computing version
4.1.0) integrated with PearlDiver. P < .05 was considered
statistically significant. A Shapiro-Wilk normality test was
run to assess normality of the cohort. Pearson chi-square
test with Yates continuity correction was used to test the
significance of associations. R statistical software was
used to calculate the odds ratio (OR) and 95% CI to deter-
mine the likelihood of a comorbidity group using an
intervention.

RESULTS

A total of 165,937 patients with adhesive capsulitis were
identified, consisting of 111,432 women (67%) and a median
age of 58 years (interquartile range, 50-67 years) (Table 1).
The Shapiro-Wilk normality test’s P value was <.001, indi-
cating nonnormal age distribution with leftward skew

(Figure 2). Age range data indicated that 77% of the
patients were aged �50 years upon insurance claim diag-
nosis of adhesive capsulitis. Table 1 presents additional
demographic information regarding this cohort, including
the prevalence of diabetes (44.2%), obesity (31.8%), tobacco
use (20.2%), thyroid disorder (29.6%), and Dupuytren con-
tracture (1.28%), as well as the mean Charlson Comorbidity
Index score.

Utilization Trends

During this study’s active monitoring period for modality
utilization (6 months before first instance of diagnosis to
2 years after), the percentage of patients by modality was
as follows: radiographs, 47.2%; opioids, 46.7%; physical
therapy, 43.1%; injection, 39.0%; MRI, 15.8%; arthroscopic
surgery, 2.7%; and MUA, 2.5%. Figure 3 shows the break-
down of this utilization percentage by period, with the high-
est percentages of all modalities from 3 months before
diagnosis until the first instance of diagnosis. The majority
of diagnostic and therapeutic modalities were rendered
during the 3 months before diagnosis to the 3 months after
diagnosis: 76%, physical therapy; 68%, opioids; 83%, radio-
graphs; 78%, MRI; 80%, injection; 74%, surgery; and 100%,
MUA. Table 2 shows exact utilization by percentage at each
time point stratified by sex. It also demonstrates a signifi-
cantly higher percentage of utilization for women in every
modality at every period (P < .01).

Associated Diagnosis Trends

Table 3 demonstrates the association of different comorbid-
ities and their effect on diagnostic and therapeutic modality
utilization. The ORs represent a comparison between
patients with and without the comorbidity of interest.

TABLE 1
Demographic Dataa

Variable No. (%)

Age, y, median [IQR] 58 [50-67]
Female sex 111,432 (67.2)
Obesity 52,742 (31.8)
Diabetes 73,344 (44.2)
Tobacco use 33,560 (20.2)
Thyroid disorder 49,110 (29.6)
Dupuytren contracture 2123 (1.28)
CCI, mean ± SD 1.55 ± 2.32

aData are reported as No. (%) of patients, unless noted otherwise.
Percentages are based on the overall population (N¼ 165,937). CCI,
Charlson Comorbidity Index; IQR, interquartile range.
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Figure 2. Percentage of patients with adhesive capsulitis by
age range (N ¼ 165,937).
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Diabetes. atients with an associated diagnosis of diabetes
had higher odds of the following utilization (by percentage
increase in likelihood): 10%, physical/occupational therapy;
15%, radiography; 17%, opioids; and 14%, injection.

Thyroid Disorders. Patients with an associated diagno-
sis of thyroid disorders had higher odds of the following
utilization (by percentage increase in likelihood): 18%,
physical/occupational therapy; 5%, radiography; 5%,
opioids; and 19%, injection. They had 12% decreased odds
of surgery.

Obesity. Patients with obesity had higher odds of the
following utilization (by percentage increase in like-
lihood): 22%, physical/occupational therapy; 23%, radio-
graphy; 62%, opioids; 32%, injection; and 6%, MRI. There
was no significant association with utilization of surgery
or MUA.

Tobacco Use. Patients with a history of tobacco use had
higher odds of the following utilization (by percentage
increase in likelihood): 8%, physical/occupational therapy;

33%, radiograph; 121%, opioid; 9%, injection; 21%, MRI;
18%, surgery; and 15%, MUA.

Dupuytren Contracture. Patients with an associated
diagnosis of Dupuytren contracture had higher odds of the
following utilization (by percentage increase in likelihood):
50%, physical/occupational therapy; 20%, radiography;
43%, opioids; 47%, injection; 35%, MRI; 68%, surgery; and
57%, MUA.

DISCUSSION

In this study, utilization trends demonstrated a predomi-
nance of nonoperative treatment of adhesive capsulitis,
with a high percentage of opioid use and with the majority
of diagnostic and therapeutic intervention occurring from
3 months before to 3 months after the first instance of diag-
nosis. Additionally, the demographic data show the great-
est incidence of adhesive capsulitis in middle-aged to

4.6%

35.7%

3.5%
0.9% 1.1% 1.6%1.4%

8.6%

3.8%
0.8% 0.6% 0.7%

0%

5%

10%

15%

20%

25%

30%

35%

40%

6 to 3 months
before

3 to 0 months
before

3 months a�er 3 to 6 months
a�er

6 to 12 months
a�er

12 to 24 months
a�er

XR MRI

stneitaPfo
egatnecreP

4.3%

19.3%

13.3%

1.5% 1.8% 2.9%3.5%

24.8%

6.2%

1.4% 1.4% 1.8%
0.1%

3.6%

0.9%
0.3% 0.2% 0.1%

14.9%

11.0%

5.9%

3.1%
4.8%

7.0%

0%

5%

10%

15%

20%

25%

30%

6 to 3 months
before

3 to 0 months
before

3 months a�er 3 to 6 months
a�er

6 to 12 months
a�er

12 to 24 months
a�er

PT Injec�on Surgery/MUA Opioids

stneitaPfo
egatnecreP

A

B

Figure 3. (A) Diagnostic and (B) therapeutic modality utilization by month from initial diagnosis. The percentage is the proportion
of the total population with adhesive capsulitis (N ¼ 165,937). MRI, magnetic resonance imaging (upper extremity); MUA, manip-
ulation under anesthesia; PT, physical or occupational therapy; XR, shoulder radiograph. Opioids include hydrocodone and
oxycodone.
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TABLE 2
Modality Utilization by Sexa

PT XR MRI Injection Surgery MUA Opioidsb

3-6 mo before
Female 5025 (3.0) 5154 (3.1) 1501 (0.9) 4059 (2.5) 90 (0.1) 0 16,760 (10.1)
Male 2040 (1.2) 2040 (1.2) 751 (0.5) 1731 (1.0) 41 (0.0) 0 7954 (4.8)
P value <.001 <.001 <.001 <.001 .002 — <.001

0-3 mo before
Female 22,289 (13.4) 39,651 (23.9) 9420 (5.7) 28,018 (16.9) 1140 (0.7) 3006 (1.8) 12,349 (7.4)
Male 9808 (5.9) 19,949 (12.0) 4828 (2.9) 13,212 (8.0) 675 (0.4) 1157 (0.7) 5838 (3.5)
P value <.001 <.001 <.001 <.001 <.001 <.001 <.001

3 mo after
Female 14,984 (9.0) 3784 (2.3) 4309 (2.6) 7139 (4.3) 1027 (0.6) 0 6768 (4.1)
Male 7006 (4.2) 1955 (1.2) 1999 (1.2) 3178 (1.9) 429 (0.3) 0 3080 (1.9)
P value <.001 <.001 <.001 <.001 <.001 — <.001

3-6 mo after
Female 1686 (1.0) 1022 (0.6) 933 (0.6) 1579 (1.0) 405 (0.2) 0 3447 (2.1)
Male 785 (0.5) 456 (0.3) 375 (0.2) 673 (0.4) 151 (0.1) 0 1748 (1.1)
P value <.001 <.001 <.001 <.001 <.001 — <.001

6-12 mo after
Female 2158 (1.3) 1195 (0.7) 705 (0.4) 1606 (1.0) 218 (0.1) 0 5262 (3.2)
Male 909 (0.6) 571 (0.3) 348 (0.2) 655 (0.4) 84 (0.1) 0 2674 (1.6)
P value <.001 <.001 <.001 <.001 <.001 — <.001

12-24 mo after
Female 3392 (2.0) 1756 (1.1) 774 (0.5) 2046 (1.2) 116 (0.1) 0 7704 (4.6)
Male 1464 (0.9) 825 (0.5) 332 (0.2) 890 (0.5) 50 (0/0) 0 3859 (1.3)
P value <.001 <.001 <.001 <.001 <.001 — <.001

aData are reported as No. (%) of patients based on the overall population (N ¼ 165,937). MRI, magnetic resonance imaging (upper
extremity); MUA, manipulation under anesthesia; PT, physical or occupational therapy; XR, radiographs (shoulder or humerus).

bOpioids include hydrocodone- and oxycodone-based medications.

TABLE 3
Effect of Comorbidities on Modality Utilization vs Patients Without the Comorbidity of Interesta

Odds Ratio (95% CI) P Value Odds Ratio (95% CI) P Value

PT/OT Injection
Diabetes 1.10 (1.08-1.12) <.0001 Diabetes 1.14 (1.11-1.16) <.0001
Thyroid 1.18 (1.15-1.20) <.0001 Thyroid 1.19 (1.16-1.21) <.0001
Obesity 1.22 (1.20-1.25) <.0001 Obesity 1.32 (1.30-1.35) <.0001
Tobacco use 1.08 (1.05-1.10) <.0001 Tobacco use 1.09 (1.07-1.12) <.0001
Dupuytren 1.50 (1.37-1.64) <.0001 Dupuytren 1.47 (1.35-1.60) <.0001

XR Surgery
Diabetes 1.15 (1.13-1.18 <.0001 Diabetes 0.91 (0.86-0.97) .003
Thyroid 1.05 (1.03-1.08) <.0001 Thyroid 0.88 (0.83-0.94) .0002
Obesity 1.23 (1.21-1.26) <.0001 Obesity 0.99 (0.93-1.06) .87
Tobacco use 1.33 (1.30-1.36) <.0001 Tobacco use 1.18 (1.10-1.27) <.0001
Dupuytren 1.20 (1.10-1.31) <.0001 Dupuytren 1.68 (1.37-2.06) <.0001

MRI MUA
Diabetes 0.93 (0.91-0.95) <.0001 Diabetes 0.97 (0.91-1.03) .33
Thyroid 1.02 (0.99-1.05) .14 Thyroid 0.99 (0.92-1.06) .72
Obesity 1.06 (1.04-1.09) <.0001 Obesity 1.00 (0.94-1.07) .99
Tobacco use 1.21 (1.17-1.24) <.0001 Tobacco use 1.15 (1.07-1.23) .0003
Dupuytren 1.35 (1.22-1.49) <.0001 Dupuytren 1.57 (1.26-1.97) <.0001

Opioidsb

Diabetes 1.17 (1.15-1.20) <.0001
Thyroid 1.05 (1.03-1.08) <.001
Obesity 1.62 (1.59-1.67) <.0001
Tobacco use 2.21 (2.14-2.28) <.0001
Dupuytren 1.43 (1.29-1.59) <.0001

aMRI, magnetic resonance imaging (upper extremity); MUA, manipulation under anesthesia; PT/OT, physical or occupational therapy;
XR, radiographs (shoulder or humerus).

bOpioids include hydrocodone- and oxycodone-based medications.
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elderly women, as illustrated with the leftward skew in
Figure 2. Our results are also consistent with literature
suggesting a high comorbid incidence of diabetes and thy-
roid disorder.

The median age of our cohort was 58 years, and 67% of
the patients were women. This aligns with previous stud-
ies11,27 suggesting that adhesive capsulitis predominantly
affects women aged 40 to 60 years. The prevalence of comor-
bid diabetes in our population was 44.2%, which is consis-
tent with the literature’s reports of 30% to 42%.23,25,30

Likewise, the prevalence of comorbid thyropathy in our
population was almost 30%, which is in agreement with a
2020 study by Cohen et al5 where the prevalence was 34%
in patients with adhesive capsulitis. We also evaluated the
prevalence of comorbid Dupuytren contracture (1.3%),
which was found to be similar to reports of 0.5% to 1% for
the general population when defined by diagnosis or
treatment.6

Our study demonstrated that the most commonly used
diagnostic and therapeutic modalities for adhesive capsuli-
tis were radiography, opioids, therapy, and injection, which
are all conservative measures that are noninvasive. Less
commonly used modalities were MRI, surgery, and MUA,
which are all advanced imaging techniques or invasive pro-
cedures. This treatment approach is consistent with a 2019
meta-analysis by Yip et al,27 who described a consensus
that nonoperative techniques should be used initially for
the treatment of adhesive capsulitis. In that analysis, the
authors were unable to conclude whether any treatment
modality was superior, nor could they find that any treat-
ments altered the long-term natural history of adhesive
capsulitis. Physical therapy is one of the most frequently
used nonoperative therapies for adhesive capsulitis, and
the scope of treatment varies across modality, frequency,
and setting of the therapy. Studies3,7,20 have shown
improvement in pain scores, range of motion, and quality-
of-life scores for in-person therapy and home exercise
programs, and they have supported a variety of
special techniques, such as continuous passive motion and
sustained stretching; however, there remains insufficient
evidence to conclude that any form or setting of therapy is
superior. Likewise, although they have found intra-
articular corticosteroid injections to be effective in limiting
short-term pain, they have not been able to demonstrate
any long-term differences in outcome.14,16,24,28

Our study revealed that most diagnostic and therapeutic
modality utilization occurred within the 3 months before
and 3 months after the first instance of diagnosis claim.
This utilization rate is consistent with the self-limiting
nature of adhesive capsulitis, and it is reflective of the cur-
rent state of treatment being primarily early symptom
management without the ability to alter long-term natural
history.27 In our cohort, surgery and MUA were seldomly
utilized therapies (2.7% and 2.5% of patients, respectively).
Interestingly, the most surgery and MUA occurred in the 3
months preceding and 3 months after diagnosis. This con-
tradicts the conventional treatment strategy of first trying
physical therapy, nonsteroidal anti-inflammatory drugs,
and corticosteroid injection before considering arthroscopic
debridement or MUA. The meta-analysis by Yip et al27

recommended against early operative intervention, as
there was insufficient evidence to support superior long-
term outcomes as compared with physical and/or injection
therapy.

In our cohort, 47.2% of the patients had a claim for shoul-
der or humerus radiograph in the studied period. While this
number is lower than expected, adhesive capsulitis is a
clinical diagnosis that relies on physical examination find-
ings of limited active and passive range of motion for diag-
nosis, so radiographs are not necessary for diagnosis. It is
also possible that patients had this imaging workup outside
our queried window of 6 months before to 2 years after
diagnosis. Interestingly, 15.8% of the patients had MRI
during this queried window. This percentage of utilization
is higher than what we would anticipate for evaluation of
adhesive capsulitis, especially with the exclusion of
patients diagnosed with rotator cuff, biceps, labral, and
capsule pathology.

Opioid use in nearly half of patients was higher than
what we would anticipate, as opioids are not a recom-
mended therapeutic for the treatment of adhesive capsu-
litis, and to our knowledge this is a novel finding. Little is
written on the use of opioids in the treatment of adhesive
capsulitis, but review articles18,27 in orthopaedic and pri-
mary care literature do not suggest opioids, even for
refractory cases. One study22 of nearly 89,000 patients
with new musculoskeletal pain concluded that physical
therapy within 90 days of initial diagnosis decreased opi-
oid use by 10%. Interestingly, opioid prescription utiliza-
tion in our study doubled from 6 to 24 months after initial
diagnosis, which may suggest that some of the patients’
refractory to traditional therapies rely on opioid medica-
tions for long-term management. Given the US Centers of
Disease Control and Prevention’s and the American Col-
lege of Physicians’ advocation for nonpharmacologic front-
line therapy for the management of chronic pain,
including musculoskeletal pain, further research is war-
ranted to elucidate the use of prescribing opioids for adhe-
sive capsulitis.8,17

Our analysis evaluated the effect of various comorbid-
ities on utilization rates. In general, patients with more
medical comorbidities tended to have higher odds of con-
servative treatments. We saw that patients with diabetes,
tobacco use, thyroid disorders, and obesity had increased
ORs for physical therapy, radiography, opioids, and injec-
tion therapy (P < .001). This agrees with conventional
wisdom that medically complex patients are first treated
nonoperatively due to higher risk of surgical complication,
particularly when there is no clear superiority for surgical
intervention, as in the case of adhesive capsulitis. Simi-
larly, patients with diabetes or thyroid disorder had sig-
nificantly decreased ORs of undergoing arthroscopic
debridement. We also found that patients with a diagnosis
of Dupuytren contracture were significantly more likely to
use all modalities, and their ORs were the greatest in all
categories except for radiography and opioids. This sup-
ports a popular notion that the pathogenesis of adhesive
capsulitis may be related to that of Dupuytren contrac-
ture, suggesting a genetic predisposition to the disease,

6 Cogan et al The Orthopaedic Journal of Sports Medicine



although further research is needed to confirm this
hypothesis.

Limitations

The findings of our study should be interpreted within the
context of its limitations. The validity of our results is reli-
ant on accurate ICD-9, ICD-10, and CPT codes submitted
with insurance claims. We did apply specific inclusion and
exclusion criteria to minimize any potential for misclassifi-
cation or confusion. For assessment of shoulder injection,
the CPT code is the same for shoulder aspiration, so it is not
possible to delineate aspiration from injection with admin-
istrative coding. With the exclusion of diagnoses that would
involve aspiration, such as septic arthritis, we hope to have
minimized the number of patients who underwent aspira-
tion; however, this would artificially increase our injection
utilization percentage. The Mariner database does not pro-
vide granular data on patient function, pain, or response to
treatment, which did not allow us to evaluate efficacy of
treatment. Furthermore, tracking of opioid prescriptions
could not be linked to the diagnosis of adhesive capsulitis,
so one cannot isolate shoulder pain as the reason for opioid
medication. Results of this study are limited to isolated
adhesive capsulitis and do not assess secondary adhesive
capsulitis.

CONCLUSION

Patients with adhesive capsulitis underwent primarily
nonoperative treatment as compared with operative inter-
vention, with a high percentage utilizing opioids. The most
active periods for treatment were from 3 months before
diagnosis to 3 months after, and patients with medical
comorbidities were more likely to undergo conservative
treatment.
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