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Abstract

OBJECTIVE: Endometrial cancer (EC) is increasing in incidence and mortality rates, possibly 

due to the rising rates of obesity in the United States.1 The type I/II EC classification system 

was first proposed by Bokhman2 in 1983 following 20 years of personal observations among 

366 women and established obesity as a classical risk factor for low-grade EC with a good 

prognosis. However, more recent pooled analyses suggest that the 2 types share many etiologic 

risk factors, including obesity.3 Given the increase in mortality as a consequence of high-risk 

EC, the relationship between obesity and uterine cancer, as proposed by Bohkman, may be 

oversimplified.4 This study aimed to analyze the trend of type I/II EC in the United States as it 

relates to obesity using national statistics.

STUDY DESIGN: Data were obtained from the United States Cancer Statistics database and the 

Behavioral Risk Factors Surveillance System survey from 2001 to 2017. The incidence of uterine 

cancer, histologic type, obesity, and average annual percentage change (AAPC) were calculated 

using Joinpoint regression. Endometrial histology was classified according to traditional type I 

(endometrioid grade 1–3) and type II (serous, clear cell, carcinosarcoma) categories.

RESULTS: Over this 17-year study period, 778,891 patients were diagnosed with uterine cancer. 

Overall, the rate of new uterine cancer cases increased by 0.82% annually (P<.005), leading to an 
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incidence of 24.07 per 100,000 in 2001 as compared with 27.04 per 100,000 women in 2017. The 

incidence of type I EC remained stable (AAPC, 0.40; P=.061) with a stable incidence of grade I 

EC (AAPC, −0.48; P=.125) and a decreasing incidence of grade 2 and grade 3 EC (AAPC, −2.61 

and −2.63, respectively; P<.001). Alternatively, the incidence of type II EC increased by 3.12% 

annually (P<.001), leading to an increase of 63% since 2001. Serous carcinoma increased by 

4.88% annually (P<.001). Clear cell and carcinosarcoma also increased significantly (AAPC, 1.02 

and 1.51, respectively; P<.05). For illustrative purposes, we calculated the percentage increase in 

the incidence of cancer types over the last 17 years in comparison with the year 2001 (Figure). 

Overall, the proportion of women with obesity also increased significantly from 19.5% to 27.5% 

during this period (AAPC, 1.5; P<.001).

CONCLUSION: Utilizing 17 years of data from a national cancer registry, we demonstrated 

that the incidence of high-risk type II EC has increased, whereas the incidence of low-risk 

grade I EC has remained stable. In another survey study, we showed the rising incidence of 

obesity. These findings suggest that the traditional type I/II approach to classifying EC may be 

oversimplified, particularly as it relates to obesity. Recent studies utilizing The Cancer Genome 

Atlas classification for EC demonstrated an association between a mean body mass index (BMI) 

of ≥30 and each of the 4 clusters except for DNA polymerase epsilon gene ultramutated 

tumors. Furthermore, up-regulation of several genes known to play a role in EC pathogenesis 

were associated with BMI, suggesting that obesity may create a unique, proinflammatory 

microenvironment that affects tumor biology at a molecular level.5 Limitations of the current study 

include possible information reporting bias, lack of central pathology review, and limited ability to 

correlate data between multiple databases. Incidence rates are also not corrected for hysterectomy 

prevalence. However, these trends suggest a potential impact of obesity on the rising rates of type 

II EC that should be explored further.
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FIGURE. 
Trends in percent change in obesity and histologic type of uterine cancer
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