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ABSTRACT 
 
 

Achilles Tendinopathy: Comorbidity Profile and Incidence 
from the TriNetX Network 
Haiyin Li1,2, David Ciufo1,2, Edward Schwarz1,2, Chike Cao1,2* 

Background: Contemporary population-level estimates of Achilles tendinopathy incidence across age, sex, and 
race remain limited, and the comorbidity burden associated with clinically diagnosed Achilles tendinopathy is 
incompletely characterized. 
 
Aims: To describe the epidemiology of clinically diagnosed Achilles tendinopathy in a large, predominantly 
United States electronic health record network, including baseline patient characteristics, age-specific 
incidence, race-specific incidence, and sex- and race-related differences in age-specific incidence. 
 
Methods: Achilles tendinopathy was identified in the TriNetX Research Network using ICD-10-CM codes 
M65.27, M76.6, and M77.5. Baseline characteristics were summarized for patients with Achilles tendinopathy 
recorded through October 31, 2025, and compared with individuals without tendinopathy at any anatomic 
location. Annual incidence rates per 100,000 person-years were estimated within single calendar-year cohorts 
from 2015, 2019, 2020, 2023, and 2024 using 5-year age bands. Sex- and race-stratified age-specific incidence 
was assessed in 2024. 
 
Results: Patients with Achilles tendinopathy had a greater overall comorbidity burden than individuals without 
tendinopathy. Across study years, age-specific incidence followed a consistent bell-shaped distribution, peaking 
at ages 50-54 years at approximately 191-261 cases per 100,000 person-years before declining at older ages. 
Overall annual incidence was lower in 2020 during the COVID-19 pandemic and higher in 2024 than in 2015, 
with rates of 110, 147, and 128 per 100,000 person-years, respectively. In 2024, race-specific annual incidence 
was highest among White patients, at 174 per 100,000 person-years, and lower among African American 
patients, at 160 per 100,000 person-years, and Asian patients, at 108 per 100,000 person-years. Sex-specific 
incidence curves showed higher incidence among males at younger ages and higher incidence among females 
in midlife. The male-to-female crossover occurred at ages 45-49 years overall, earlier among African American 
patients, at 35-39 years, and later among Asian patients, at 55-59 years. 
 
Conclusion: In a large electronic health record network, Achilles tendinopathy was associated with increased 
comorbidity burden and showed a consistent midlife peak in incidence. Incidence declined during 2020 and 
subsequently rebounded, with distinct race-specific and sex-specific age patterns in 2024. These findings 
provide contemporary clinical benchmarks for risk stratification, prevention, and future etiologic studies. 
 
Keywords: Achilles tendinopathy; epidemiology; incidence; electronic health records; comorbidity; sex 
differences; race differences.  
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Introduction 
The Achilles tendon, the largest and strongest tendon in the body, transmits large amounts of force during 
walking, running, and jumping1. Its high and repetitive mechanical loading predisposes it to maladaptive 
responses to overuse and micro-injury, resulting in Achilles tendinopathy2,3. Achilles tendinopathy is typically 
characterized by activity-related pain, focal tenderness, localized swelling, reduced load-bearing capacity, 4 
and can substantially limit work, daily activities and sports participation4-6. While Achilles tendinopathy is 
common among individuals engaged in sports or vigorous physical activity7,8, a substantial proportion of 
cases occur in middle-aged adults with sedentary lifestyles and medical co-morbidities9,10, suggesting a 
multifactorial etiology of Achilles tendinopathy4,11.  
 
The etiology of Achilles tendinopathy remains incompletely defined but is thought to reflect interactions 
between intrinsic and extrinsic factors, including age, sex, metabolic disorders, family history, joint mobility, 
muscle weakness, training errors, and medication exposures12. Male sex and older age are often cited as 
non-modifiable risk factors4,13,14, yet a systematic review reported conflicting evidence for age- and sex-
related associations and limited support for many proposed risk factors overall15. Despite the clinical burden, 
epidemiologic evidence remains relatively sparse, with many studies restricted to single-country primary 
care datasets or selected athletic or military cohorts and modest sample sizes7,13,16-18. As a result, 
contemporary estimates of Achilles tendinopathy incidence across the adult lifespan, particularly detailed 
age-, sex-, and race-specific patterns and comorbidity profiles, remain limited. Large, multi-institutional 
electronic health record networks can help address these gaps. 
 
In this study, we used the TriNetX Research Network to characterize the contemporary epidemiology of 
clinically diagnosed Achilles tendinopathy in a large electronic health record cohort. We aimed to (1) 
compare demographic, anthropometric, and comorbidity profiles of individuals with Achilles tendinopathy 
with those of individuals without tendinopathy at any anatomic location; and (2) estimate age-specific 
incidence across selected calendar years (2015, 2019, 2020, 2023 and 2024) and evaluate race-stratified and 
sex-stratified incidence patterns in 2024. This study was descriptive and epidemiologic in scope, with the 
goal of identifying population-level patterns. 
 

Methods 
 
Data source and study population 
We queried TriNetX, a global federated health research network that provides access to de-identified 
electronic health records from participating healthcare organizations, including diagnoses, procedures, 
medications, and laboratory values19-21. At the time of the query, the TriNetX Research Network included 
112 healthcare organizations and more than 129 million patients (TriNetX, 2024). For baseline characterization, 
we included all patients with a diagnosis of Achilles tendinopathy recorded in the TriNetX network from 
database inception through October 31, 2025. For age-specific epidemiologic analyses of Achilles 
tendinopathy, we analyzed the calendar years 2015, 2019, 2020, 2023, and 2024 separately to minimize 
double counting of individuals as they aged into different age strata over time. We limited race-stratified 
and sex-by-race age-specific incidence analyses to 2024 as a representative contemporary year, enabling 
consistent stratification while reducing bias from changes in demographic documentation over time. 
 
Achilles tendinopathy case definition and identification 
Achilles tendinopathy cases were identified using ICD-10-CM diagnosis codes M65.27, M76.6, and M77.5 
(Table 1). This code set was selected to capture clinically diagnosed Achilles-region tendinopathy, including 
Achilles tendinitis/tendinopathy and related insertional or entheseal disorders of the foot and ankle.  

https://doi.org/10.18103/mra.2026.03
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Table 1. ICD-10-CM codes for Achilles tendinopathy diagnosis. 
 

Diagnosis ICD-10-CM 

Achilles Tendinopathy  

Calcific tendinitis, ankle, and foot M65.27 

Achilles tendinitis M76.6 

Other enthesopathy of foot and ankle M77.5 

 
For baseline characterization, patients were classified as having Achilles tendinopathy if they had at least 
one qualifying diagnosis code recorded in the TriNetX Research Network from database inception through 
October 31, 2025. The comparison cohort included individuals without a recorded diagnosis of Achilles 
tendinopathy or any other tendinopathy at any anatomic location during the same period. Other tendinopathy 
diagnoses used to exclude individuals from the comparison cohort are listed in Supplementary Table S1. 
 

For annual incidence analyses, Achilles tendinopathy cases were identified within each predefined calendar-
year window after excluding patients with any qualifying Achilles tendinopathy diagnosis code recorded 
before the start of that year. To avoid double counting patients with repeated Achilles tendinopathy-coded 
encounters during treatment, follow-up, relapse, or recurrence, the TriNetX Incidence and Prevalence analytic 
function counted each patient only once within a defined time window. The first qualifying Achilles tendinopathy 
diagnosis code recorded during that window was used to identify the incident case, and subsequent Achilles 
tendinopathy-coded encounters within the same window were not counted as additional cases. 
 

Covariates 
Covariates extracted from the TriNetX database included age, sex, race/ethnicity, and body mass index, as 
well as selected chronic conditions and substance use disorders identified using ICD-10 codes (Supplementary 
Table S2). Comorbidities included primary hypertension, ischemic heart disease, heart failure, cerebrovascular 
disease, atrial fibrillation and flutter, coarctation of the aorta, sleep apnea, type 1 diabetes mellitus, type 2 
diabetes mellitus, thyrotoxicosis, hypothyroidism, Cushing’s syndrome, hyperaldosteronism, hyperlipidemia, 
osteoarthritis, chronic kidney disease, schizophrenia, bipolar disorder, depression, anxiety, post-traumatic 
stress disorder (PTSD), and adjustment disorder. Substance use-related covariates included nicotine 
dependence and alcohol-related disorders. Covariates were assessed at baseline, defined as the index date 
of Achilles tendinopathy diagnosis for patients with Achilles tendinopathy. Chronic conditions and substance 
use-related diagnoses were considered present if they were recorded on or before the index date.  
 

Data analysis 
For baseline characterization, continuous variables, including age and BMI, were summarized as mean ± 
standard deviation, and categorical variables, including demographic characteristics, BMI categories, and 
comorbidities, were summarized as counts and percentages. Baseline differences between the Achilles 
tendinopathy and non-tendinopathy cohorts were quantified using standardized mean differences (SMDs), 
which are less influenced by sample size than conventional hypothesis tests. Absolute SMD values were 
interpreted as follows: < 0.10, negligible difference; 0.10-0.20, small difference; and > 0.20, meaningful 
difference. Positive SMDs indicate higher prevalence or mean values in the Achilles tendinopathy cohort, 
whereas negative SMDs indicate higher prevalence or mean values in the non-tendinopathy cohort22. 
 

Incidence rates were obtained from TriNetX as cases per person-day and converted to annualized rates, 
expressed as cases per 100,000 person-years, for presentation. Estimates were rounded to the nearest 
whole number. For age-specific incidence analyses, incident Achilles tendinopathy cases were grouped into 
5-year age bands within each calendar year, with each study year defined as January 1 through December 
31. Race-stratified age-specific incidence analyses and sex-stratified analyses within racial groups were 
limited to the 2024 cohort, the most recent complete calendar year available at the time of analysis, to 
provide contemporary stratified estimates. Error bars in the figures represent 95% confidence intervals (CIs) 
for incidence rates as provided by TriNetX. 

https://doi.org/10.18103/mra.2026.03
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Poisson regression with robust variance was used to compare overall annual incidence rates across calendar 
years and across sex and race strata, using incident case counts and person-years as the underlying rate 
data. Results are reported as incidence rate ratios (IRRs) with 95% CIs. Within the 2024 cohort, Poisson 
regression was performed with age band modeled as a categorical predictor and log(person-years) included 
as an offset to estimate age-band-specific IRRs. The 50–54-year age band, which had the highest observed 
incidence, was used as the reference category. Age-specific incidence curves were otherwise interpreted 
descriptively. All analyses were observational and were not intended to imply causality. 
 

Results 
 

Baseline characteristics of Achilles tendinopathy populations 
Using the TriNetX Research Network from database inception through October 31, 2025, we identified 
688,519 individuals with a diagnosis of Achilles tendinopathy across 112 healthcare organizations, 
representing approximately 0.5% of the source population (n = 150,150,189). The comparison cohort 
included 147,954,302 individuals without a recorded diagnosis of tendinopathy at any anatomic location. 
Selected baseline characteristics are summarized in Table 2, with complete demographic and clinical 
characteristics provided in Supplementary Table S3. Compared with the non-tendinopathy cohort, patients 
with Achilles tendinopathy were older (50.3 ± 17.8 vs 36.0 ± 24.2 years; SMD = 0.67) and were more likely 
to be female (59.9% vs 53.5%; SMD = 0.13) and White (71.5% vs 49.0%; SMD = 0.46). Among patients with 
available BMI data, the Achilles tendinopathy cohort had a higher mean BMI (31.0 ± 7.8 vs 27.3 ± 7.5 kg/m²; 
SMD = 0.48), and a higher prevalence of obesity (52.4% vs 31.7%; SMD = 0.42). Patients with Achilles 
tendinopathy also had a greater burden of selected comorbidities, including osteoarthritis, hyperlipidemia, 
primary hypertension, anxiety, depression, sleep apnea, and type 2 diabetes mellitus.  
 
Table 2. Selected baseline characteristics of Achilles tendinopathy and non-tendinopathy cohorts. 
 

Variable 
No Tendinopathy (%) 

(n = 14,7954,302) 
With AT (%) 

(n = 688,519) 
SMD 

Age, years (mean ± SD) 36.0 ± 24.2 50.3 ± 17.8 0.67 
Sex    

Male 68,384,478 (46.22) 276,165 (40.11)  -0.12 
Female 79,214,733 (53.54) 412,216 (59.87)  0.13 

Unknown 355,090 (0.24) 138 (0.02) -0.06 
Race    

White  72,541,994 (49.03) 492,360 (71.51) 0.46 
Black/African American 17,266,267 (11.67) 86,960 (12.63) 0.03 

Asian 7,723,215 (5.22) 24,098 (3.50) -0.08 
Native Hawaiian/Pacific Islander 621,408 (0.42) 4,407 (0.64) 0.03 
American Indian/Alaska Native 621,408 (0.42) 2,754 (0.40) -0.01 

Other Race 10,830,255 (7.32) 24,305 (3.53) -0.17 
Unknown Race 38,349,755 (25.92) 53,636 (7.79) -0.48 

Ethnicity    
Latino 12,857,229 (8.69) 42,895 (6.23) -0.09 

non-Latino 70,914,497 (47.93) 501,655 (72.86) 0.51 
Unknown 64,182,576 (43.38) 143,969 (20.91) -0.48 

BMI    
Average 27.3 ± 7.49  31 ± 7.84  0.48 
Obesity 18,124,754 (31.65) 250,415 (52.36) 0.42 

Selected comorbidities    
Primary Hypertension 19,857,787 (13.42) 330,436 (47.99) 0.75 

Sleep apnea 5,205,510 (3.52) 153,279 (22.26) 0.56 
Type 2 diabetes mellitus 8,619,609 (5.83) 148,929 (21.63) 0.46 

Hyperlipidemia 16,332,717 (11.04) 344,921 (50.10) 0.85 

https://doi.org/10.18103/mra.2026.03
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Variable 
No Tendinopathy (%) 

(n = 14,7954,302) 
With AT (%) 

(n = 688,519) 
SMD 

Osteoarthritis 7,638,395 (5.16) 327,602 (47.58) 0.96 
Depression 9,096,296 (6.15) 190,524 (27.67) 0.57 

Anxiety 11,460,581 (7.75) 223,407 (32.45) 0.62 
Adjustment disorder 1,862,902 (1.26) 60,593 (8.80) 0.35 

Chronic kidney diseases 4,223,173 (2.85) 75,395 (10.95) 0.32 
 

Note: Values are presented as n (%) for categorical variables and mean ± SD for continuous variables. SMDs quantify baseline differences; absolute 
SMDs were interpreted as negligible (<0.10), small (0.10–0.20), or meaningful (>0.20). Complete baseline characteristics and comorbidities are 
provided in Supplementary Table S3. AT, Achilles tendinopathy; BMI, body mass index; SD, standard deviation; SMD, standardized mean difference. 
 

Age-specific incidence of Achilles tendinopathy in the TriNetX Research Network 
To characterize age-related patterns in Achilles tendinopathy incidence, we analyzed separate calendar-year 
cohorts from 2015, 2019, 2020, 2023, and 2024 to minimize double counting as individuals aged into 
subsequent age strata. Across all study years, Achilles tendinopathy incidence was very low in childhood, 
increased during adolescence and early adulthood, and peaked in midlife at ages 50–54 years. Peak 
incidence rates were 215, 246, 191, 245, and 261 cases per 100,000 person-years in 2015, 2019, 2020, 2023, 
and 2024, respectively, followed by a gradual decline at older ages (Figure 1). In 2024, Poisson regression 
using ages 50–54 years as the reference category showed lower incidence rates in all other age bands (all 
IRRs <1.0; Supplementary Table S4), confirming the midlife peak. The overall shape of the age-incidence 
curve was consistent across calendar years. 
 

 
 

Figure 1. Age-specific incidence of Achilles tendinopathy in selected calendar years. Age-stratified annual incidence 
rates (per 100,000 person-years) are shown across 5-year age bands for 2015, 2019, 2020, 2023, and 2024. Across all 
study years, incidence increased from adolescence through adulthood, peaked at ages 50-54 years and declined 
thereafter. Error bars in figures represent 95% confidence intervals. 
 

Overall annual incidence generally increased over time, aside from a decline in 2020 during the COVID-19 
pandemic. Annual incidence rates were 128, 144, 110, 135, and 147 cases per 100,000 person-years in 
2015, 2019, 2020, 2023, and 2024, respectively. Using 2015 as the reference year, Poisson regression 
estimated higher incidence in 2019 (IRR, 1.13; 95% CI, 1.11–1.14), 2023 (IRR, 1.05; 95% CI, 1.04–1.07), and 
2024 (IRR, 1.15; 95% CI, 1.14–1.17), and lower incidence in 2020 (IRR, 0.85; 95% CI, 0.85–0.88). 
 

Race-specific age incidence of Achilles tendinopathy in 2024 
To examine racial variation in age-specific Achilles tendinopathy incidence, we performed race-stratified 
analyses using the 2024 cohort. White, Black/African American, and Asian individuals demonstrated broadly 
similar age-incidence profiles, with incidence peaking in midlife around ages 50–54 years (Figure 2). Overall 
annual incidence in 2024 was highest among White individuals, at 174 cases per 100,000 person-years. Compared 
with White individuals, Black/African American individuals had a lower incidence of Achilles tendinopathy, 
at 160 cases per 100,000 person-years (IRR, 0.92; 95% CI, 0.90–0.94), and Asian individuals had a lower incidence, 
at 108 cases per 100,000 person-years (IRR, 0.62; 95% CI, 0.60–0.65). Other racial groups were not plotted 

https://doi.org/10.18103/mra.2026.03
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in the main age-specific incidence curves because of small counts in some age strata or incomplete/unknown 
race documentation, but they were included in the baseline characteristics analysis (Table 2). 
 

 
 

Figure 2. Race-stratified age-specific incidence of Achilles tendinopathy in 2024. Annual incidence rates per 100,000 
person-years, are shown across 5-year age bands for White, Black/African American, and Asian individuals. Incidence 
peaked around ages 50–54 years and was generally lower among Asian individuals demonstrated across most age 
bands. Error bars represent 95% confidence intervals. 
 

Sex and race differences in age-specific Achilles tendinopathy incidence in 2024 
To assess sex differences in Achilles tendinopathy incidence, we examined sex-stratified age-specific 
incidence in the 2024 cohort overall and within major racial groups. In both males and females, incidence 
increased through early adulthood, peaked in midlife, and declined thereafter (Figure 3). Males had higher 
incidence rates at younger ages; however, the male and female incidence curves converged and crossed in 
midlife, after which incidence was higher among females across multiple subsequent age bands before 
converging again at older ages. In the overall cohort, this crossover, defined as the first age band in which 
female incidence exceeded male incidence, occurred at ages 45–49 years, and female predominance 
persisted through approximately ages 45–69 years. The timing of the crossover varied by race, occurring at 
ages 45–49 years among White individuals, earlier at ages 35–39 years among Black/African American 
individuals, and later at ages 55–59 years among Asian individuals. 
 

 
 

Figure 3. Sex-stratified age-specific incidence of Achilles tendinopathy in 2024. Annual incidence rates per 100,000 
person-years are shown across 5-year age bands for the overall cohort and by race. Male and female incidence curves 
crossed at ages 45–49 years overall and among White individuals, 35–39 years among Black/African American 
individuals, and 55–59 years among Asian individuals. Error bars represent 95% confidence intervals. 

https://doi.org/10.18103/mra.2026.03
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Overall annual incidence in 2024 was higher among females than males in the total cohort (153 vs 134 cases 
per 100,000 person-years; IRR, 1.14; 95% CI, 1.12–1.15), among White individuals (186 vs 169 cases per 
100,000 person-years; IRR, 1.10; 95% CI, 1.09–1.12), and among Black/African American individuals (196 vs 
146 cases per 100,000 person-years; IRR, 1.34; 95% CI, 1.28–1.41). In contrast, among Asian individuals, 
overall annual incidence was lower among females than males (105 vs 118 cases per 100,000 person-years; 
IRR, 0.89; 95% CI, 0.82–0.96). 
 

Discussion 
In this large, multi-institutional analysis of the TriNetX database, Achilles tendinopathy was a relatively 
common diagnosis, affecting approximately 0.5% of the TriNetX population and occuring predominantly in 
midlife. Incidence rose from adolescence, peaked between ages 50 and 54 years, and declined thereafter. 
This bell-shaped age pattern was remarkably consistent across calendar years, racial groups, and sexes, 
while important differences in magnitude and relative burden across subgroups were also observed. 
 
Age-specific incidence in our study are consistent with prior general-population estimates derived from 
Dutch primary care records, which show that midportion Achilles tendinopathy is most frequent in adults 
and peaks in middle age18. In this Dutch primary care cohort, the incidence among adults aged 21-60 years 
was approximately 2.35 per 1,000 registered patients per year, with the highest rates observed in midlife, 
which is comparable to the peak incidence in our data among individuals aged 50-54 (~1.91-2.61 per 1,000). 
In contrast, substantially higher incidence of Achilles tendinopathy has been reported in athletic populations, 
including 10.3 cases per 100 athletes per season in a multi-sport club setting16 and a 7%-9% annual incidence 
among elite runners23-25, underscoring the contribution of repetitive, high-load tendon exposure7,8. The 
decline in incidence at older ages may reflect reduced exposure to high tendon loads. Of note, Achilles 
tendinopathy is not exclusively sporte-related: In Dutch primary care, only 35% of cases had a sports 
relationship documented18, and roughly one-third of patients with Achilles tendinopathy reported no direct 
assoication with sports or vigorous physical acivity10, suggesting a multifactorial etiology in AT11.  
 
A notable feature of our data is the sex-specific “switch point”. Men had higher incidence in adolescence 
and young adulthood, but women surpassed men beginning around ages 45-49, with female predominance 
persisting into the late 60s. This pattern, observed in the overall cohort and within White, African American, 
and Asian subgroups, suggests that sex differences in Achilles tendinopathy risk are dynamic across the life 
course. Higher rates in younger men likely relate to greater participation in high-load sports and 
occupations, consistent with a systematic review reporting sex differences in Achilles tendon biomechanical 
properties26. The midlife increase in Achilles tendinopathy incidence among women may be influenced by 
hormonal changes during the menopausal transition, as estrogen deficiency has been associated with 
alterations in tendon collagen metabolism, tendon structure, and biomechanical properties, and hormone 
therapy has been linked to smaller Achilles tendon diameter in active postmenopausal women27-29. This 
hypothesis warrant future longitudinal clinical studies and mechanistic experiments using estrogen-
deficiency animal models with rescue interventions to determine whether restoration of estrogen signaling 
alters Achilles tendon remodeling, structure or biomechanical function. 
 

The dynamic sex differences in Achilles tendinopathy risk across the life course may help explain the 
controversy in sex difference in Achilles tendinopathy risk5. For example, in retrospective cohort studies of 
military and sports population, both Sullivan et al. (2024) and Wezenbeek et al. (2018) reported a higher risk 
of Achilles tendinopathy in women17,30. In contrast, Chen et al (2024) found a higher incidence of Achilles 
tendinopathy in male than female runners in a prospective cohort study (5% vs 2.8%)13 and a systematic 
review with meta-analysis by Hollander et al (2021) similarly concluded that male runners had a higher risk 
of Achilles tendinopathy than female runners (RR: 1.86, 95%CI: 1.25-2.79)31. These apparent incconsistencies 
likely reflect differences in cohort compositions (e.g., age, exposrue to high-load activites), settings (military 
vs recretional sport), and study design, rather than a simple uniform effect of sex on Achilles tendinopathy risk.  

https://doi.org/10.18103/mra.2026.03
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Racial differences in Achilles tendinopathy incidence were also evident in the 2024 cohort. White and 
Black/African American individuals had higher age-specific incidence rates than Asian individuals, although 
all three groups demonstrated a similar midlife peak (Figure 2). Race-specific epidemiologic data for Achilles 
tendinopathy are limited; however, prior studies of Achilles tendon rupture and other major tendon injuries 
have reported racial variation in incidence32, suggesting that tendon-related disorders may not be uniformly 
distributed across populations. These differences should not be interpreted as biologic race effects. Rather, 
they likely reflect a complex combination of demographic, behavioral, metabolic, occupational, and health-
system factors, including differences in activity exposure, body mass index and cardiometabolic disease 
burden, access to musculoskeletal care33, diagnostic capture, and patterns of healthcare utilization. Future 
studies incorporating occupation, activity level, socioeconomic status, insurance status, and longitudinal 
clinical outcomes are needed to determine the mechanisms underlying these observed differences. 
 

The temporal signal we observed around the COVID-19 pandemic is also informative. Incidence was 
uniformly lower in 2020 across age strata. Reduced healthcare utilization during lockdowns and marked 
declines in emergency-department presentations for musculoskeletal complaints likely contributed to the 
drop in 202034,35. Changes in physical-activity behavior and reduced participation in organized sport during 
stay-at-home orders, including overall decreases in mobility and exercise reported in population-based 
studies may also have lowered the number of Achilles tendinopathy diagnoses36. Conversely, the subsequent 
increase could reflect both a backlog of previously deferred care and shifts in physical activity (e.g., greater 
recreational running or walking) as people adapted to pandemic-era lifestyles. Similar patterns have been 
reported for other musculoskeletal and sports-related conditions37, underscoring the sensitivity of musculoskeletal 
and tendon disorders to abrupt changes in training load, physical activity, and access to care. 
 

This study has several strengths. TriNetX aggregates de-identified electronic health records from hundreds 
of healthcare organizations and millions of patients worldwide, enabling large-scale, real-world 
epidemiologic analyses across diverse clinical settings38. Our cohort is, to our knowledge, among the largest 
Achilles tendinopathy populations described, allowing precise estimation of age-, sex-, and race-specific 
incidence and robust characterization of comorbidity patterns. By restricting age-specific incidence analyses 
to single calendar years and using 5-year age bands, we also reduced double counting of individuals aging 
into new strata over time. 
 

Important limitations must be acknowledged. First, diagnoses were determined from routine clinical coding 
without systematic imaging confirmation, so misclassification of Achilles tendinopathy (and of comparison 
subjects) is possible. We could not distinguish midportion from insertional Achilles tendinopathy or capture 
symptom severity, laterality, or chronicity. Second, EHR-based denominators reflect individuals engaged 
with participating health systems rather than the entire underlying population, and mild cases managed 
outside healthcare settings would be missed, likely leading to underestimation of true incidence. Third, race, 
BMI, and other covariates were missing for a meaningful fraction of patients, and residual confounding by 
unmeasured factors (such as occupation, specific sports participation, footwear, or socioeconomic status) is 
likely. Fourth, despite the broad geographic reach of TriNetX, contributing organizations may 
over-represent large academic centers, which could limit generalizability to smaller community practices or 
uninsured populations. Finally, because this was an observational study, we cannot determine whether 
factors such as obesity or comorbid conditions directly cause Achilles tendinopathy. 
 

Conclusion 
In this large EHR-derived cohort from the TriNetX Research Network, Achilles tendinopathy was associated 
with older age, higher BMI, obesity, and a greater burden of selected comorbidities compared with 
individuals without tendinopathy. Incidence showed a consistent midlife peak across calendar years and 
demonstrated distinct sex- and race-related age patterns in 2024. These findings provide contemporary 
epidemiologic benchmarks for Achilles tendinopathy and may help inform future studies on risk 
stratification, prevention, and clinical management. 
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Supplementary  
 
Supplementary Table S1. ICD-10-CM codes for tendinopathy diagnosis 
 

Diagnosis ICD-10-CM 

General tendinopathy  

Calcific tendinitis M65.2 
Spontaneous rupture of extensor tendon M66.2 
Spontaneous rupture of flexor tendon M66.3 
Spontaneous rupture of other tendon M66.8 
Spontaneous rupture of unspecified tendon M66.9 
Rotator cuff tear or rupture M75.1 
Bicipital tendinitis M75.2 
Calcific tendinitis of shoulder M75.3 
Enthesopathies, lower limb, excluding foot M76 
Medial epicondylitis M77.0 
Lateral epicondylitis M77.1 
Other enthesopathy of foot and ankle M77.5 
Other enthesopathies, not elsewhere classified M77.8 
Enthesopathy, unspecified M77.9 

 
 
Supplementary Table S2. ICD-10-CM codes used to define baseline comorbidities and covariates in patients 
with Achilles tendinopathy. 
 

Variable ICD-10-CM 

Primary Hypertension I10, I11 
Ischemic heart disease I20–I25 
Heart failure I50 
Cerebrovascular disease I60–I69 
Atrial fibrillation and flutter I48 
Coarctation of aorta Q25.1 
Sleep apnea G47.3 
Type 1 diabetes mellitus E10 
Type 2 diabetes mellitus E11 
Thyrotoxicosis (hyperthyroidism) E05 
Other hypothyroidism E03 
Cushing's syndrome E24 
Hyperaldosteronism E26 
Hyperlipidemia E78.0/E78.1/E78.2/E78.4/E78.5 
Osteoarthritis M15–M19 
Chronic kidney diseases N18 
Nicotine dependence F17 
Alcohol related disorders F10 
Schizophrenia F20 
Bipolar disorder F31 
Depression F32, F33 
Anxiety F41 
PTSD F43.1 
Adjustment disorder F43.2 
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Supplementary Table S3. Complete baseline demographic and clinical characteristics of AT and non-
tendinopathy cohorts. 
 

Variable 
No Tendinopathy (%) 

(n = 14,7954,302) 
With AT (%) 

(n = 688,519) 
SMD 

Age, years (mean ± SD) 36.0 ± 24.2 50.3 ± 17.8 0.67 
Sex    

Male 68,384,478 (46.22) 276,165 (40.11)  -0.12 
Female 79,214,733 (53.54) 412,216 (59.87)  0.13 

Unknown 355,090 (0.24) 138 (0.02) -0.06 
Race    

White  72,541,994 (49.03) 492,360 (71.51) 0.46 
Black/African American 17,266,267 (11.67) 86,960 (12.63) 0.03 

Asian 7,723,215 (5.22) 24,098 (3.50) -0.08 
Native Hawaiian/Pacific Islander 621,408 (0.42) 4,407 (0.64) 0.03 
American Indian/Alaska Native 621,408 (0.42) 2,754 (0.40) -0.01 

Other Race 10,830,255 (7.32) 24,305 (3.53) -0.17 
Unknown Race 38,349,755 (25.92) 53,636 (7.79) -0.48 

Ethnicity    
Latino 12,857,229 (8.69) 42,895 (6.23) -0.09 

non-Latino 70,914,497 (47.93) 501,655 (72.86) 0.51 
Unknown 64,182,576 (43.38) 143,969 (20.91) -0.48 

BMI    
Average 27.3 ± 7.49  31 ± 7.84  0.48 

BMI available 57,273,640 (39.00) 478,296 (69.00) 0.60 
Underweight 5,152,395 (9.00) 8,667 (1.81) -0.32 

Normal 17,883,165 (31.22) 92,146 (19.27) -0.28 
Overweight  16,113,326 (28.13) 127,068 (26.57) -0.04 

Obesity 18,124,754 (31.65) 250,415 (52.36) 0.42 
CVS    

Primary Hypertension 19,857,787 (13.42) 330,436 (47.99) 0.75 
Ischemic heart disease 6,879,560 (4.65) 115,591 (16.79) 0.39 

Heart failure 3,708,731 (2.51) 54,823 (7.96) 0.25 
Cerebrovascular disease 4,449,480 (3.01) 69,426 (10.08) 0.29 

Atrial fibrillation and flutter 3,733,242 (2.52) 52,178 (7.58) 0.23 
Coarctation of aorta 47,208 (0.03) 324 (0.05) 0.01 

Sleep apnea 5,205,510 (3.52) 153,279 (22.26) 0.56 
Endocrine / Metabolic     

Type 1 diabetes mellitus 946,492 (0.64) 20,815 (3.02) 0.15 
Type 2 diabetes mellitus 8,619,609 (5.83) 148,929 (21.63) 0.46 

Thyrotoxicosis (hyperthyroidism) 819,259 (0.55) 18,489 (2.69) 0.17 
Other hypothyroidism 5,097,809 (3.45) 108,019 (15.69) 0.42 

Cushing's syndrome 46,713 (0.03) 1,405 (0.20) 0.05 
Hyperaldosteronism 40,200 (0.03) 1,394 (0.20) 0.05 

Hyperlipidemia 16,332,717 (11.04) 344,921 (50.10) 0.85 
Musculoskeletal    

Osteoarthritis 7,638,395 (5.16) 327,602 (47.58) 0.96 
Kidney     

Chronic kidney diseases 4,223,173 (2.85) 75,395 (10.95) 0.32 
Psychiatric disorders    

Schizophrenia 1,213,971 (0.82) 12,788 (1.86) 0.09 
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Variable 
No Tendinopathy (%) 

(n = 14,7954,302) 
With AT (%) 

(n = 688,519) 
SMD 

Bipolar disorder 1,395,753 (0.94) 20,911 (3.04) 0.15 
Depression 9,096,296 (6.15) 190,524 (27.67) 0.57 

Anxiety 11,460,581 (7.75) 223,407 (32.45) 0.62 
PTSD 1,132,381 (0.77) 24,888 (3.61) 0.19 

Adjustment disorder 1,862,902 (1.26) 60,593 (8.80) 0.35 
Abuse / Substance use    

Nicotine dependence 7,178,979 (4.85) 91,114 (13.23) 0.29 
Alcohol related disorders 2,757,085 (1.86) 33,915 (4.93) 0.17 

 

Note: Values are presented as n (%) for categorical variables and mean ± SD for continuous variables. SMDs quantify baseline differences; absolute 
SMDs were interpreted as negligible (<0.10), small (0.10–0.20), or meaningful (>0.20). AT, Achilles tendinopathy; BMI, body mass index; CVS, 
cardiovascular system; PTSD, post-traumatic stress disorder; SD, standard deviation; SMD, standardized mean difference. 

 
Supplementary Table S4. Age-band–specific incidence rate ratios (IRRs) for Achilles tendinopathy in 2024 estimated 
using Poisson regression with log(person-years) as an offset. Reference category: ages 50–54 years. 
 

Age band (years) IRR vs 50-54 Lower 95% CI Upper 95% CI 
(0–4) 0.003 0.002 0.006 
(5–9) 0.093 0.082 0.106 

(10–14) 0.339 0.315 0.365 
(15–19) 0.298 0.276 0.322 
(20–24) 0.299 0.277 0.323 
(25–29) 0.381 0.356 0.408 
(30–34) 0.49 0.462 0.52 
(35–39) 0.585 0.553 0.619 
(40–44) 0.72 0.683 0.759 
(45–49) 0.864 0.822 0.909 
(50–54) 1.000 Reference Reference 
(55–59) 0.921 0.878 0.967 
(60–64) 0.834 0.794 0.875 
(65–69) 0.803 0.765 0.844 
(70–74) 0.687 0.651 0.724 
(75–79) 0.552 0.519 0.588 
(80–84) 0.426 0.392 0.463 

≥ 85  0.244 0.218 0.273 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.18103/mra.2026.03

