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Abstract
Background

Adhesive capsulitis, or frozen shoulder, is a condition characterized by pain and restricted motion in the
shoulder joint. Diabetes is one of the core risk factors for the condition, and obesity has been demonstrated
to decrease the age of onset in patients with adhesive capsulitis. This study aims to investigate the
prevalence of diabetes and obesity in patients diagnosed with adhesive capsulitis in the Rio Grande Valley, a
region with a high prevalence of metabolic disorders.

Methods

A retrospective analysis was conducted on 836 cases of diagnosed adhesive capsulitis. Clinical data
regarding shoulder involvement, diabetes status, and obesity measurements were analyzed. Multivariable
logistic regression was performed to evaluate independent predictors of bilateral adhesive capsulitis,
including diabetes, obesity, age, and sex.

Results

A total of 786 unique patients, with 836 shoulders affected, met inclusion criteria for adhesive capsulitis,
with 49 of those patients having bilateral disease. The mean age was 58.92 + 11.00 years, and 66.4% were
female. Ethnicity was recorded for 782 patients, of whom 89.6% (n = 701) identified as Hispanic/Latino.
According to BMI measurements, 51.0% of patients were obese, 34.8% were overweight, 13.6% were of
healthy weight, and 0.6% were underweight. Diabetes was present in 15.3% (n = 120) of patients. On
multivariable analysis, bilateral adhesive capsulitis was significantly more common among diabetic patients,
with regression showing an independently associated significant risk (adjusted OR 3.41, 95% CI 1.85-6.30, p
< 0.001). Obese patients presented at a younger age than non-obese patients (57.9 vs 60.4 years, p = 0.002).

Conclusion

This study highlights the high prevalence of diabetes and obesity in patients with adhesive capsulitis in the
Rio Grande Valley, reinforcing the potential metabolic component in the condition's pathogenesis.
Addressing these metabolic risk factors may improve adhesive capsulitis outcomes and overall patient health
in similar high-risk populations.

Categories: Orthopedics
Keywords: adhesive capsulitis, diabetes, frozen shoulder, obesity, rio grande valley

Introduction

Adhesive capsulitis is a condition characterized by increased inflammation and fibrotic deposition in the
glenohumeral joint, resulting in excessive pain and decreased range of motion [1]. This condition severely
limits patients’ activities of daily living and is accompanied by sleep issues as well due to prolonged pain [2].
Adhesive capsulitis can progress in phases, typically starting with two to nine months of shoulder pain,
followed by stiffness for 4-12 months, and lastly the thawing phase, which can last between 5-24 months;
however, it is important to note that symptoms can persist for years with chronic pain [3]. The prevalence of
this condition ranges between 2-5% and has a higher rate in women (10.1%) compared to men (8.2%), and
has a cumulative incidence of 2.4 per 1000 per year [1,2].

Interestingly, diabetes mellitus is a significant risk factor for the development of adhesive capsulitis, with
studies demonstrating that an increase of 10 mmol/mol of HbA1c increases the odds of adhesive capsulitis
by at least 50% [4]. Chronic hyperglycemia has been shown to upregulate inflammatory cytokines such as IL-

How to cite this article
Khalil M, Gutierrez Y, Martin B C, et al. (October 09, 2026) Metabolic Disease Trends With Adhesive Capsulitis in South Texas High-Risk Majority
Hispanic Populations. Cureus 18(10): e117682. DOI 10.7759/cureus.117682


https://cureus.com/users/1378411-mohammad-khalil
https://cureus.com/users/897831-yolanda-gutierrez
https://cureus.com/users/653579-blake-c-martin
https://cureus.com/users/1305077-nicholas-bonazza
https://cureus.com/users/1305079-robert-schenck
https://cureus.com/users/1367707-aamir-ahmad
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus gmv Published via UTRGV SOM - The University of

Part of SPRINGER NATURE swloiire - Texas Rio Grande Valley School of Medicine

6 and IL-8, causing inflammation and fibrosis in the glenohumeral joint [5]. Along with diabetes, other
comorbidities such as obesity have demonstrated a correlation with adhesive capsulitis. However, there have
been varying thoughts on the role obesity plays in the development of adhesive capsulitis. Mendelian
studies have found that a genetically predicted BMI increase of 5 kg/m”2 was not associated with adhesive
capsulitis [4]. Despite these findings, other studies have demonstrated the prevalence of obesity in adhesive
capsulitis in cohorts to be 27% higher compared to the control cohort [6]. It is important to note that most
studies available in the literature evaluate obesity and diabetes mellitus in heterogeneous or non-regional
cohorts, which limits the applicability to populations that experience high rates of metabolic disease, such
as the Rio Grande Valley [7].

The Rio Grande Valley has significant rates of metabolic disease, with a diabetes prevalence of 30.7%, which
is more than double the national rate of 12.3% [7]. Similarly, in a Cameron County cohort, the obesity rates
range between 55-57% having a BMI >30 kg/m"2 [8,9]. With the Rio Grande Valley's unique prevalence of
obesity and diabetes, this could likely translate to a substantially elevated burden of adhesive capsulitis in
this population. This study aims to evaluate the metabolic characteristics of adhesive capsulitis in patients
from the Rio Grande Valley, a region with a high prevalence of metabolic disorders, and assess whether
diabetes or obesity influence disease presentation, including bilateral involvement.

A preliminary version of this research was presented as a meeting abstract at the University of Texas Rio
Grande Valley School of Medicine Research Symposium in March of 2025.

Materials And Methods

A retrospective analysis was conducted on the prospectively maintained University of Texas Rio Grande
Valley (UTRGV) UTHealth electronic database from January 1, 2014, to April 23, 2025. Inclusion criteria for
patients entailed a diagnosis of adhesive capsulitis/frozen shoulder using an ICD-10 code of M75.0. Patients
of all ages were included. All patients within the database with an ICD-10 code for adhesive capsulitis during
the study period were included, regardless of encounter type. The first encounter associated with an adhesive
capsulitis diagnosis was used as the patient's initial adhesive capsulitis encounter. Diagnosis of adhesive
capsulitis was based solely on ICD-10 coding. No additional exclusion criteria were applied.

Patients were categorized as having adhesive capsulitis of the right shoulder, left shoulder, or unspecified
shoulder. Some patients had bilateral cases of adhesive capsulitis. Laterality was determined based on ICD-
10 coding. Patients were counted once as unilateral cases unless both shoulders were affected, in which case
they were categorized as having bilateral adhesive capsulitis. Bilateral adhesive capsulitis was defined as
involvement of both shoulders and did not require both shoulders to be affected at the same time in order to
analyze potential metabolic associations that may be related to patients who may eventually develop
bilateral disease. Patients with unspecified shoulder laterality were treated as having unilateral adhesive
capsulitis. Included patients with diabetes diagnoses, based on ICD-10 codes, were also noted. Both type 1
and type 2 diabetes mellitus were included based on ICD-10 coding. Diabetes was considered present when
the diagnosis was documented at or before the time of adhesive capsulitis diagnosis.

Demographic variables, including age, sex, and ethnicity, were collected. Hispanic/Latino ethnicity was
specifically identified. Clinical data regarding diabetes status and obesity measurements were analyzed.
Obesity was defined as a BMI greater than 30 kg/m? at the encounter associated with the adhesive capsulitis
diagnosis. Continuous variables were summarized as means * standard deviations and compared using
independent samples t-tests. Categorical variables were summarized as frequencies and percentages and
compared using chi-square or Fisher's exact tests, as appropriate. Multivariable logistic regression utilizing
complete cases (those with a recorded BMI, n = 675) was performed to evaluate independent predictors of
bilateral adhesive capsulitis, including diabetes, obesity, age, and sex. Results were reported as odds ratios
(ORs) with 95% confidence intervals (CIs). Analyses were conducted using available data, and missing values
were not imputed. Patients with missing data for an individual variable were excluded only from analyses
involving that specific variable. A two-sided p-value < 0.05 was considered statistically significant.

Results

A total of 786 unique patients met inclusion criteria for adhesive capsulitis with a mean age at presentation
of 58.92 years (SD = 11.00), and 66.4% (n = 522; 95% CI 63.0-69.6) were female. Ethnicity was recorded for
782 patients; among these, 89.6% (n = 701) identified as Hispanic/Latino.

Shoulder involvement was more frequent in the left shoulder (50.4%, n = 396), followed by the right shoulder
(40.8%, n = 321), with 2.5% (n = 20) coded without laterality. Bilateral involvement, defined as
documentation of both right and left adhesive capsulitis at any point during the study period, was present in
6.2% (n = 49) of patients. Of these, 4.6% (n = 36) demonstrated bilateral coding within the same encounter.
Laterality distribution did not significantly differ by sex (p = 0.074). Due to bilateral involvement, the cases
of adhesive capsulitis in our cohort were 836 in a population of 786 patients.

BMI measurements were available for 675 patients (85.9%) who were subsequently analyzed for a
multivariable logistic regression. Among patients with documented BMI, 344 (51.0%) were obese, 235
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(34.8%) were overweight, 92 (13.6%) were of healthy weight, and four (0.6%) were underweight, as detailed
in Table 1. Patients with missing BMI were similar in age (mean 57.53 vs 59.13 years, p=0.21), but were more
often male (45.9% vs 31.6%, p=0.004) and diabetic (26/111 (23.4%) vs 94/675 (13.9%), p=0.015). A complete-
case approach was used for the multivariable analysis; multiple imputation was not performed. Among 344
obese patients, 22 presented with bilateral cases. Among 331 non-obese patients, 20 were bilateral.

Category Quantity
Total cases 836

Shoulder involvement

Right shoulder 321 (40.8%)
Left shoulder 396 (50.4%)
Both shoulders 49 (6.2%)
Unspecified shoulder 20 (2.5%)
Total patients 786

Demographics

Female 522 (66.4%)
Male 264 (33.6%)
Mean age 58.9 years
Ethnicity

Hispanic 701 (89.6%)
Non-Hispanic 81 (10.4%)
Ethnicity not stated 4

Diabetes

Total patients with diabetes 120 (15.3%)
Bilateral adhesive capsulitis cases in diabetic patients 19

BMI measurements

Total patients with BMI recorded 675 (85.9%)
Obese patients 344 (51.0%)
Overweight patients 235 (34.8%)
Healthy weight 92 (13.6%)
Underweight patients 4 (0.6%)

TABLE 1: Demographic and summary data

Diabetes was documented in 120 patients (15.3%). Bilateral adhesive capsulitis was significantly more
common among diabetic patients, occurring in 19 of 120 diabetics (15.8%) compared with 30 of 666 non-
diabetic patients (4.5%), corresponding to an unadjusted odds ratio of approximately 4.0 (Fisher's exact p <
0.001). On multivariable logistic regression analysis, diabetes remained independently associated with
bilateral adhesive capsulitis (adjusted OR 3.41, 95% CI 1.85-6.30, p < 0.001) (Table 2). Obesity, age, and sex
were not independently associated with bilateral disease (Table 3). Patients with diabetes were modestly
younger than those without diabetes (56.8 vs 59.3 years, p = 0.022).
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Variable Diabetes (n = 120) No diabetes (n = 666) p-value
Mean age (years) 56.8 + 10.8 59.3+11.0 0.022
Bilateral adhesive capsulitis 19 (15.8%) 30 (4.5%) <0.001
Unilateral adhesive capsulitis 101 (84.2%) 636 (95.5%) -

Odds ratio (bilateral adhesive capsulitis) 3.99 (95% Cl 2.16-7.35) - -

TABLE 2: Bilateral adhesive capsulitis association with diabetic patients

Variable Adjusted OR 95% CI p-value
Diabetes mellitus 3.41 1.85-6.30 <0.001
Obesity 0.85 0.48 —1.52 0.585
Age (per year) 1 0.98 - 1.03 0.71
Female sex 0.75 0.42-1.35 0.337

TABLE 3: Multivariable logistic regression analysis of predictors of bilateral adhesive capsulitis

In contrast, obesity was not associated with bilateral involvement among patients with adhesive capsulitis
(Fisher's exact p = 1.00), nor did laterality distribution differ significantly by obesity status (x* p = 0.95).
However, obese patients presented at a significantly younger age compared with non-obese patients (57.9 vs
60.4 years, p = 0.002) (Table 4).

Variable Obese (n = 344) Non-obese (n = 331) p-value

Mean age (years) 57.9+10.3 60.4+11.1 0.002

TABLE 4: Association of obesity with age presentation of adhesive capsulitis

Discussion

In this study, we found a statistically significant association between bilateral glenohumeral adhesive
capsulitis and diabetic patients (15.8%) compared to non-diabetic patients with bilateral glenohumeral
adhesive capsulitis (4.5%), with a p-value of p < 0.001. Additionally, we found that patients with diabetes
who developed adhesive capsulitis were younger than their non-diabetic counterparts (p=0.022). Our
findings reinforce the findings of previous studies which demonstrate an association between adhesive
capsulitis and diabetes. Previous studies have reported that patients with diabetes have an increased chance
of developing adhesive capsulitis, with some studies suggesting that 30% of adhesive capsulitis patients are
also diabetic [4,10].

Importantly, our study not only highlights a trend in the Rio Grande Valley between diabetes and the
presence of adhesive capsulitis, but it suggests diabetes as a factor that worsens the extent of laterality
involvement of disease, as reflected by a significantly higher likelihood of bilateral adhesive capsulitis. This
observation suggests that diabetes may influence the severity and distribution of capsular pathology rather
than simply acting as a risk factor for disease onset. These findings align with a previous review that
concluded adhesive capsulitis patients with diabetes may experience more severe disease courses and worse
functional outcomes than non-diabetics [11]. Prior studies suggest that such findings could be due to several
biological mechanisms. A hallmark of diabetes, due to the chronic hyperglycemia many patients experience,
is the promotion of advanced glycation end products (AGEs); over time, these AGEs could collect in
connective tissue, like the shoulder joint capsule, and cause an increase in collagen cross-linkages. Over
time, this pathophysiological process would lead to decreased tissue elasticity and capsular stiffness [5,12].
Additionally, the onset of hyperglycemia is often accompanied by chronic inflammation via the increased
expression of cytokines such as interleukin-6, interleukin-8, and transforming growth factor-p (TGF-f).
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Over time, these cytokines would stimulate fibroblast proliferation and extracellular matrix deposition
within the capsule, further reducing shoulder joint mobility and increasing pain upon movement [5,13,14].
Previous histopathological studies of adhesive capsulitis patient samples reinforce such mechanisms of
disease by displaying increased fibroblast and myofibroblast activity and differentiation within the joint
capsule [14,15].

Interestingly, while obesity was also highly prevalent in this cohort (51.0%), there wasn't a strong
association between obesity and bilateral adhesive capsulitis in this cohort. Our cohort's obesity rate was
highly representative of the population of the Rio Grande Valley, and despite the prevalence, obesity alone
did not seem to account for bilateral adhesive capsulitis in patients, highlighting the unique role diabetes
might play in this disease pathophysiology. Obese patients in our cohort also presented with adhesive
capsulitis at a significantly younger age compared with non-obese patients (57.9 vs 60.4 years),
corresponding to a mean difference of 2.5 years (p = 0.002), similar to the findings observed in a large
national cohort that reported higher BMIs contributing to higher hazard ratios of adhesive capsulitis in
younger populations [6,16]. As mentioned above, in the present study, we also found that patients with
diabetes who developed adhesive capsulitis were younger than their non-diabetic counterparts (p=0.022),
suggesting an additional factor that may influence the age of presentation for adhesive capsulitis. A possible
explanation for such findings may be due to obesity and diabetes causing an earlier onset of symptoms
through mechanisms such as systemic inflammation or increased mechanical stress on musculoskeletal
structures [13,17]. Other analyses, however, including genetic and Mendelian randomization studies, have
failed to establish a causal relationship between BMI and disease development [4,18]. In the Rio Grande
Valley, there is an underdiagnosis of diabetes that may also impact the true percentage of diabetic patients
who are presenting as obese only [7,9]. On the other hand, metabolic syndrome in the Rio Grande Valley's
generally homogeneous population could be associated with unique presentations and symptoms, which
could be a higher risk for adhesive capsulitis. Further investigation is required to determine whether obesity
in fact does have an impact on the development of adhesive capsulitis as a disease process in the Rio Grande
Valley, globally, or whether it's just an indicator of metabolic disease trends in the region.

Regional context plays an important role when interpreting these findings from the Rio Grande Valley. The
Rio Grande Valley is estimated to have one of the largest metabolic disease burdens in the United States,
with studies reporting diabetes prevalence around 30% and obesity rates of over 50% in several cohorts [7-9].
In the present study, the prevalence of obesity among patients with adhesive capsulitis matched regional
estimates, suggesting that obesity within this cohort largely reflects the background metabolic environment
of the region. In contrast, the prevalence of diabetes within this cohort was lower than Rio Grande Valley
population estimates, likely due to a few patients who have been diagnosed with diabetes documented
outside the institutional EMR. Another contributing factor to the lower-than-anticipated percentage of
diabetic patients could be due to the under-diagnosis of diabetes within the region, as highlighted by
previous studies [7,9]. Notably, however, diabetes still demonstrated a significant association with bilateral
disease, which suggests a more direct and pathophysiologically significant role in adhesive capsulitis
severity in the Rio Grande Valley population. These findings highlight the importance of considering
regional trends, especially in demographically unique populations when evaluating musculoskeletal disease
patterns and suggest that adhesive capsulitis may represent a clinically relevant manifestation of systemic
metabolic dysfunction in high-risk populations such as the Rio Grande Valley.

This study has several limitations. First, the retrospective design and reliance on ICD-10 codes may
introduce misclassification, as adhesive capsulitis and diabetes diagnoses were not independently confirmed
through chart review. Additionally, diagnoses made outside the UTRGV UTHealth system may not have been
captured, which could contribute to underestimation of comorbidities such as diabetes. Similarly, the
duration and severity of diabetes, as indicated by factors such as date of diagnosis or HbA1C data, were not
readily available for most patients, restricting our analysis of how the extent of diabetes is associated with
adhesive capsulitis trends. BMI data were also unavailable for a portion of the cohort, limiting obesity-
related analyses. Finally, this study represents a predominantly Hispanic/Latino population from the Rio
Grande Valley, which may limit the generalizability of these findings to other populations.

Conclusions

In summary, diabetes is strongly associated with bilateral adhesive capsulitis, supporting metabolic disease
involvement in the extent of adhesive capsulitis. In contrast, obesity appears to influence the timing of
presentation rather than disease distribution. In the Rio Grande Valley, where metabolic disease is highly
prevalent, these findings underscore the importance of considering diabetes as a key clinical factor in
disease severity and management. Further prospective studies are needed to clarify the role of metabolic
factors in the development and progression of adhesive capsulitis.
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