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Background: Corpus uterine cancer is the

most common gynecologic malignancy in

Puerto Rico and the United States.

Methods: We assessed the lifetime risk of

developing and dying of corpus uterine cancer

in women living in Puerto Rico (PR) and among

Hispanics, non-Hispanic Whites (NHW), and

non-Hispanic Blacks (NHB) in the United States.

Data from the PR Central Cancer Registry and

the Surveillance, Epidemiology, and End Results

program were analyzed from 1993-2004.

Results: In PR, the probability of developing

corpus uterine cancer increased from 1.21% in

1993-1995 to 1.69% in 2002-2004. The proba-

bility of developing this malignancy from 2002–

2004 was 1.59% for NHB, 1.80% for Hispanics

and 2.54% for NHW. The ratio of estimated

probabilities only showed significant lower risk in

PR as compared to NHW (.67, 95% CI5.59–.74).

The probability of dying from corpus uterine

cancer during 2002–2004 was .47% for Hispan-

ics, .49% for NHW, .53% for PR and .76% for

NHB. The ratio of estimated probabilities only

showed significant lower risk of death in PR as

compared to NHB (.70, 95% CI5.54–.85).

Conclusions: The lifetime risk of developing

corpus uterine cancer has increased in PR,

suggesting higher exposure to risk factors in this

population. Despite the lower lifetime risk of

this malignancy in PR as compared to NHW,

the similar lifetime risk of death in these groups

suggests a disparity that may be influenced by

differences in disease etiology and/or access

or response to treatment. Assessment of risk

factors, in addition to access to health services,

is required to further understand these pat-

terns. (Ethn Dis. 2012;22(1):90–95)
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INTRODUCTION

Corpus uterine cancer is the fourth in
incidence, and the sixth leading cause of
cancer mortality among women in the
United States.1 In Puerto Rico, this
cancer is the 3rd most common, the
9th most common cause of cancer death,
and the most common gynecologic
malignancy, with incidence rates of
15.3 per 100,000 from 2000–2004.2 In
2004, the total productivity losses in the
labor market due to this malignancy in
Puerto Rican residents were close to 1
million dollars, being the 10th most
costly cancer among women.3 Literature
on ethnic differences of cancers of the
uterine corpus in the United States has
focused mainly on non-Hispanic Blacks
(NHB) and non-Hispanic Whites
(NHW), with fewer comparisons with
other ethnic groups.4

Although according to the US Cen-
sus, 99% of persons in Puerto Rico are of
Hispanic origin,5 cancer data from

Puerto Rico (a US territory) are not

included in the US cancer statistics.6

Recent data suggests that incidence and

mortality of cancer of the uterine corpus,

and specifically of the endometrium, are

lower among Hispanics7 in the United

States and Puerto Ricans8 than among

NHW in the United States, supporting

the evidence of racial and ethnic dispar-

ities in the occurrence of this gynecologic

malignancy. Racial/ethnic differences in

disease incidence suggest the presence of

protective factors or lower exposure to

risk factors for corpus uterine cancer in

PR, as well as potential histological

differences in disease profile.

The lifetime risk of developing and

dying from cancer are statistics com-

monly used to communicate risk esti-

mates to the population.9 The lifetime

and age-conditional risk provide an

estimate of the proportion of the popu-

lation expected to develop the disease.

Lifetime risk refers to the proportion of

the infant population expected to devel-

op a disease over the average lifespan in a

population; whereas, the age-conditional

risk refers to the proportion of people

expected to be diagnosed with a disease

within a specified time period, among

those free of the disease at a given age.10

Based on rates from 2004–2006, 2.53%

women born today in the United States

(1 in 40) will be diagnosed with cancer of

the corpus and uterus, not otherwise

specified at some time during their

lifetime;11 however, this risk has never

been estimated in Puerto Rican women.

Given the limited availability of data on
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interethnic differences on the occurrence

of uterine corpus cancer and to further

our understanding on the burden of this

malignancy in Puerto Ricans and how it

compares with other racial/ethnic groups

in the United States, we evaluated the

lifetime risk of developing and dying of

corpus uterine cancer, as well as the age-

conditional probabilities of the disease

for the 1993–2004 period in Puerto

Ricans. These estimates were also com-

pared with data for Hispanics, NHW

and NHB in the US SEER population.

METHODS

Data Sources
Incident cases data for corpus uterine

cancer were obtained from the Puerto

Rico Central Cancer Registry (PRCCR)

for 1993–2004.12 The PRCCR uses the

Surveillance, Epidemiology, and End

Results (SEER) Program and the North

American Association of Central Cancer

Registries (NAACCR) standards for data

coding, thus, the registry is comparable

with SEER data. Mid-year population

statistics were obtained from the PRCCR

as reported by the Census Office, Puerto

Rico Planning Board. Mortality data for

Puerto Ricans were also obtained from

the PRCCR (which collects data from

death certificates enacted by the Puerto

Rico Health Department).13 Corpus

uterine cancer incidence data for the US

(NHW, NHB, and Hispanics) from

1993–2004 were obtained from the

SEER 13 database, the national cancer

surveillance system of the United States.14

Mid-year population data were obtained

from the SEER 13 database as reported by

the US Census Bureau. US mortality data

were obtained from the National Center

for Health Statistics available on the

SEER*Stat database.15 These data in-

clude mortality data for the entire US

population (excluding Puerto Rico).

We included women diagnosed with

cancer of the corpus uteri and other

uterus not otherwise specified (ICD-O-3

C54.0–54.9 and 55.9), with histological

codes from 8000–8576; most of the cases

(85.7%) comprised cancer of the endo-

metrium (C54.1). The analysis was

limited to primary cases of malignant

cancer, with known diagnosis confirma-

tion (96.0% confirmed microscopically),

or those diagnosed by death certificates

only (3.6%). All cancer cases were

classified according to the International

Classification of Disease for Oncology

(ICD-O-3)16 and cancer deaths were

classified according to the International

Classification of Diseases (ICD-10).17

Statistical Analysis
The risk of developing and dying

from corpus uterine cancer were calcu-

lated using age-specific incidence, uterine

cancer related mortality, and all-cause

mortality rates (excluding this carcino-

ma) of each racial/ethnic group, for

2002–2004. Incidence rates of corpus

uterine cancer only considered the first

occurrence of the disease for each

woman. In order to calculate the life-

time probabilities, standard multiple-

decrement life tables were constructed

starting from birth for a hypothetical

cohort of 10,000,000 women in Puerto

Rico and for each racial/ethnic group in

the United States. In this model, each

woman was subjected to two mutually

exclusive events: 1) being diagnosed with

corpus uterine cancer or 2) death from

other diseases without developing corpus

uterine cancer. Probabilities derived

from the calculated age-specific inci-

dence and mortality rates were applied

to the hypothetic cohort to yield the
number of women expected to develop
or die from corpus uterine cancer, and
the number of women expected to die
from other causes without having devel-
oped or died from this malignancy
within each ten-year interval (from 0 to
40 and then every ten years until an open
interval of $85 years).

In order to assess significant differ-
ences in the lifetime risk of developing
and dying from endometrial cancer,
between Puerto Ricans and the other
racial/ethnic sub-groups, we also calcu-
lated the ratio of the estimated probabil-
ities (RP) and their corresponding 95%
confidence intervals. The age-condition-
al probability of developing and dying of
corpus uterine cancer was also calculated
for the studied US racial/ethnic groups
(NHW, NHB and Hispanics) and
Puerto Ricans. Trends of the lifetime
probability of developing cancer of the
corpus and uterus for Puerto Rican and
US groups were calculated for each of
following three-year calendar periods:
1993–1995, 1996–1998, 1999–2001
and 2002–2004. The incidence/mortal-
ity ratio for each racial/ethnic group was
calculated based on 2002–2004 lifetime
risk estimates.

In order to determine the effect of
decreases in overall women mortality, we
also calculated the estimates for each
period using the observed rates of corpus
uterine cancer incidence in all study
periods, while holding mortality due to
other causes constant at its 1993–1995
levels, following suggested methodolo-
gies in lifetime risk calculations.9,18 We
applied the Feuer et al9 and Fay et al19

methods to appropriate data sets. All
statistics were calculated using the Prob-
ability of Developing Cancer software
program (DEVCAN 6.5).20

RESULTS

The risk of developing corpus uterine
cancer among women for the 2002–2004
period was 1.59% for NHB, 1.69% for
Puerto Ricans, 1.80% for Hispanics and

We evaluated the lifetime risk

of developing and dying of

corpus uterine cancer, as well

as the age-conditional

probabilities of the disease for

the 1993–2004 period in

Puerto Ricans.
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2.54% for NHW (Table 1). The risk of
developing this malignancy among wom-
en in Puerto Rico during this period was
33% lower (RP: .67; 95%5.59–74) than
for NHW (P,.05), although when
Puerto Ricans were compared with
Hispanics (RP: .94, 95% CI5.84–1.04)
and NHB (RP: 1.06, 95% CI5.96–
1.16) no significant differences were
observed (P..05) (data not shown).
Meanwhile, the probability of dying
from corpus uterine cancer during
2002–2004 was 0.47% for Hispanics,
.49% for NHW, .53% for Puerto Ricans
and .76% for NHB (Table 1). The
probability of death from this malignan-
cy in Puerto Ricans during this period
was 30% lower than for NHB (RP5.70,
95% CI5.54–0.85), although when
Puerto Ricans were compared with

Hispanics (RP: 1.13, 95% CI5.96–
1.29) and NHW (RP: 1.09, 95%
CI5.93–1.23) no significant differences
were observed (P..05) (data not shown).

Age-conditional probabilities indi-
cate that 40-year-old women in Puerto
Rico currently free of corpus uterine
cancer have a 1.65% risk of developing
this cancer eventually and a .54% risk
of eventually dying from this cancer
(Table 1). Additional analysis of the
lifetime risk estimates of developing and
dying from corpus uterine cancer during
2002–2004 showed a higher ratio of
cases die in Puerto Rico (1 in 3)
compared with NHW (1 in 5) in the
United States. Incidence-mortality ratio
for Puerto Ricans was higher than
Hispanics (1 in 4), but lower than
NHB (1 in 2) (Table 1).

When we compare the estimates by
time periods, the lifetime risk of corpus
uterine cancer in Puerto Ricans increased
from 1.21% in the 1993–1995 period to
1.69% in the 2000–2004 period (Fig-
ure 1). A similar increase in lifetime risk
was also observed for NHB, for whom
the lifetime risk increased from 1.26%
during 1993–1995 to 1.59% during
2002–2004. Among US Hispanics, the
lifetime risk fluctuated from 1.72% to
1.80%. In contrast, lifetime risk esti-
mates for NHW decreased from 2.71%
to 2.54% during the study period.

As expected, sensitivity analysis
holding mortality rates constant over
the study period produced lower overall
risk estimates among Puerto Rican
women (1.57% [1 in 64]) in 2002–
2004 in comparison with the observed

Table 1. Risk of developing and dying from cancer of the corpus and uterus, not otherwise specified before a specified age (Z),
conditioned to be free of this cancer at current age (Y) in Puerto Rico and the Unites States, by ethnic groups (2002–2004).

Current age
(Y), years 40 50 60 70 80

Probability by age (Z), %

Incidence-
Mortality ratio

Developing eventually
% (95% CI) One in:

Dying eventually
% (95% CI) One in:

Puerto Rico

0 .10 .22 .54 1.01 1.40 1.69 (1.58–1.81) 59 .53 (.46–.61) 189 3.19
40 .13 .45 .94 1.35 1.65 (1.53–1.77) 61 .54 (.47–.62) 185 3.06
50 .33 .83 1.24 1.55 (1.44–1.67) 65 .52 (.45–.60) 192 2.98
60 .52 .95 1.27 (1.17–1.39) 79 .49 (.42–.57) 204 2.59
70 .48 .84 (.74–.95) 119 .44 (.36–.52) 227 1.91
80 .47 (.38–.57) 213 .35 (.27–.45) 286 1.34

US NHB

0 .05 .14 .42 1.00 1.36 1.59 (1.48–1.70) 63 .76 (.73–.79) 131 2.09
40 .10 .39 1.01 1.38 1.62 (1.51–1.74) 62 .80 (.77–.830 125 2.03
50 .31 .95 1.34 1.59 (1.48–1.71) 63 .81 (.78–.84) 123 1.96
60 .70 1.13 1.41 (1.29–1.53) 71 .80 (.77–.83) 125 1.76
70 .52 .84 (.74–.95) 119 .64 (.61–.67) 156 1.31
80 .48 (.39–.60) 208 .42 (.39–.46) 238 1.14

US NHW

0 .05 .21 .75 1.52 2.14 2.54 (2.49–2.59) 39 .49 (.49–.50) 202 5.18
40 .16 .72 1.51 2.16 2.56 (2.51–2.61) 39 .50 (.50–.51) 200 5.12
50 .57 1.38 2.04 2.45 (2.40–2.50) 41 .50 (.49–.51) 200 4.90
60 .85 1.55 1.98 (1.93–2.03) 51 .47 (.46–.48) 213 4.21
70 .78 1.28 (1.24–1.32) 78 .40 (.39–.41) 250 3.20
80 .67 (.64–.71) 149 .29 (.28–.30) 345 2.31

US Hispanics

0 .07 .21 .57 1.06 1.45 1.80 (1.67–1.93) 56 .47 (.43–.50) 215 3.83
40 .14 .52 1.02 1.42 1.77 (1.65–1.91) 56 .47 (.44–.51) 215 3.02
50 .38 .89 1.30 1.66 (1.53–1.80) 60 .47 (.43–.51) 215 3.53
60 .53 .95 1.33 (1.20–1.46) 75 .44 (.40–.48) 227 3.02
70 .46 .87 (.76–1.06) 114 .37 (.33–.41) 270 2.35
80 .52 (.40–.66) 192 .29 (.24–.33) 345 1.79

NHB, non-Hispanic Blacks; NHW, non-Hispanic Whites; US, United States
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estimates (1.69% [1 in 59]), showing a
small effect on the lifetime risk of
developing corpus uterine cancer. As-
suming independence between corpus
uterine cancer incidence and mortality
due to other causes, the increase of .48
new corpus uterine cancer per 100
women born (from 1.21% to 1.69%)

is explained by two factors: 25.0% of
the new cases are attributable to an
increase in longevity for women during
the periods ([.0169–.0157]/.0048 5

25%) and 75.0% of the new cases are
attributable to the increase in corpus
uterine cancer incidence over that time
([.0157–.0121]/.0048 5 75.0%).

DISCUSSION

Our study is the first to compare

lifetime risk estimates of corpus uterine

cancer in Puerto Ricans as compared to

other racial/ethnic groups in the United

States, contributing to our understand-

ing of racial/ethnic disparities in the

occurrence of this gynecologic malignan-

cy. Our results showed that women in

Puerto Rico had lower lifetime risk of

developing corpus uterine cancer during

2002–2004, as compared to NHW,

although similar risk as NHB and

Hispanics. However, the lifetime risk of

dying for Puerto Ricans was lower than

NHB, and similar to Hispanics and

NHW. Our estimates of risk are consis-

tent to those reported in previous

studies.8 For example, the lower lifetime

risk of this malignancy among women in

Puerto Rico is consistent with studies

that demonstrate a lower burden of the

disease in this population as compared to

the United States.8,21–23 Although the

reasons are uncertain, potential explana-

tions for the lower lifetime risk of uterine

cancer in Puerto Ricans compared to

NHW in the United States could be

explained by differences in behavioral

and genetic factors or gene-environment

interactions in these populations, which

might protect women in Puerto Rico

from uterine cancer development. For

example, genetic admixture of Puerto

Ricans could provide them with lower

genetic susceptibility to the disease,24,25

and epigenetic differences between these

groups could exist, as have been docu-

mented between NHW and NHB.4

Increases in the lifetime risk of this

malignancy in Puerto Ricans over time

may also be due to increased presence of

risk factors in this population. Puerto

Ricans and Hispanics in the United

States have acquired Western habits that

mirror those of industrialized nations,8

which might be responsible for the

increasing risk of certain cancers. These

changing lifestyles include sedentary

lifestyle, dietary habits, higher obesity

rates, declines in parity, and a younger

Figure 1. Lifetime probability of developing cancer of the corpus and uterus, not
otherwise specified for women living in Puerto Rico and the United States, by ethnic
group (1993–2004).
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age at menarche.8,26 Meanwhile, the use

of oral contraceptives is not as common

among women in Puerto Rico (18.5%)

when compared to the United States

(30%),27 while during the last decades

there has been a decrease in parity which

is now more similar to the United States

(2 children per woman).28 Therefore,

these factors cannot solely explain the

lower risk for uterine cancer among

Puerto Rican women. Related to meta-

bolic risk factors, obesity and diabetes,

two of the major risk factors associated

with uterine cancer29,30 have increased

among Puerto Rican women in the last

decade.31 Also, although the prevalence of

obesity in Puerto Rico is comparable to

that in the United States, the prevalence

of diabetes is the highest of all states in,

and territories of, the United States.32

Furthermore, the prevalence of metabolic

syndrome, another proposed risk factor

for endometrial cancer, closely related to

diabetes and obesity, is also high among

women in Puerto Rico.33 Consequently,

the high prevalence of these metabolic risk

factors among women in this population

is of concern, as they may further increase

the lifetime risk of uterine cancer.

Despite the lower lifetime risk of

developing uterine cancer in Puerto Rico,

our study showed that although Puerto

Ricans had a lower cumulative risk than

NHW, they had a similar cumulative risk

of dying of the disease. Also, we observed

that a higher ratio of cases die in Puerto

Rico (1 in 3) and among NHB (1 in 2)

compared with NHW (1 in 5) and

Hispanics (1 in 4) in the United States.

These findings suggest health disparities

between women in Puerto Rico and

NHW, similar to those observed among

NHB. Our results are consistent to the

previously documented, for 1992–2002,

higher lifetime risk of death among NHB

as compared to NHW11 and to the lower

5-year survival documented for women in

Puerto Rico (63%) and NHB (57%) as

compared to NHW (78%) and Hispanic

(80%) women in the United States.8 As

has been documented with the case of

racial disparities between NHW and

NHB women,4 poorer prognosis of

women in Puerto Rico as compared to

NHW women could be potentially ex-

plained by multiple factors, including

later diagnosis, treatment disparities, co-

morbid conditions and differences in the

histological aggressiveness and genetics of

tumor subtypes. Further research in this

area is warranted to understand if, similar

to NHB, these reasons explain this

disparity for women in Puerto Rico.

Similar to other Hispanic subgroups,

Puerto Ricans are an admixed popula-

tion,34 thus, the higher mortality risk in

Puerto Ricans (similar to NHB) could be

influenced by the heterogeneous genetic

ancestral background, specifically the

West African influence.35 In addition to

possible health disparities in access to early

detection, education and adequate treat-

ment, differences could be explained by

variations in pharmacogenomics and

response to treatment among Puerto

Ricans. Given the high poverty level in

Puerto Rico,5 and the association between

low socioeconomic status and reduced

cancer survival,36 sociodemographic risk

factors should also be considered in these

studies. Also, sensitivity analysis allows us

to confirm that besides higher life expec-

tancy, risk factors that may be related to

lifestyles influence the lifetime risk of

uterine cancer in woman in Puerto Rico.

A limitation of this study is the lack

of adjustment by hysterectomy rates in

Puerto Rico and the United States; the

prevalence of hysterectomy for adult

women is high (.20%).32,37 Women

with hysterectomy are not at risk for the
disease and their inclusion in the calcu-
lation of population-based cancer rates
artificially lowers estimates of disease
occurrence.10 In a study in the United
States, the lifetime probability of devel-
oping uterine cancer was 2.6%, but
ranged from 4.2%–4.6% when corrected
by hysterectomy.37 Also, given that
lifetime risk estimates are based on the
general population, certain population
sub-groups, such as people with certain
environmental exposures or hereditary
diseases that predispose them to cancer
may be at even greater lifetime risk of the
disease. Consequently, our findings ap-
ply to the average individual, and not
those with increased disease risk.

Our study expands the knowledge of
uterine cancer in Puerto Rico and serves as
a baseline for the development of future
uterine cancer research, prevention and
control strategies in this population.
Modifiable and non-modifiable risk factors
should be considered in future analyses, as
well as potential gene-environment inter-
actions in order to better understand what
factors influence uterine cancer risk in
Puerto Rico and the increases in lifetime
risk documented by our study. Interven-
tions should focus on known disease risk
factors in this population, and on securing
access to state-of-the-art treatments, in
order to have an impact on corpus uterine
cancer prevention and control.
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