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BACKGROUND: Breast cancer continues to place a significant burden on the healthcare system. Regional

prevalence measures are instrumental in the development of cancer control policies. Very few population-

based cancer registries are able to provided local, long-term incidence and follow-up information that

permits the direct calculation of prevalence. Model-based prevalence estimates are an alternative when

this information is lacking or incomplete. The current work represents a comprehensive collection of female

breast cancer prevalence from 2005 to 2015 in the United States and the District of Columbia (DC).

METHODS: Breast cancer prevalence estimates were derived from state-specific cancer mortality and

survival data using a statistical package called the Mortality-Incidence Analysis Model or MIAMOD. Cancer

survival models were derived from the Surveillance, Epidemiology, and End Results Program data and were

adjusted to represent state-specific survival. Comparisons with reported incidence for 39 states and DC

had validated estimates. RESULTS: By the year 2010, 2.9 million breast cancer survivors are predicted in

the US, equaling 1.85% of the female population. Large variability in prevalent percentages was reported

between states, ranging from 1.4% to 2.4% in 2010. Geographic variability was reduced when calculating

age-standardized prevalence proportions or cancer survivors by disease duration, including 0 to 2 years

and 2 to 5 years. The residual variability in age-adjusted prevalence was explained primarily by the state-

specific, age-adjusted breast cancer incidence rates. State-specific breast cancer survivors are expected to

increase from 16% to 51% in the decennium from 2005 to 2015 and by 31% at the national level. CONCLU-

SIONS: To the authors’ knowledge, the current study is the first to provide systematic estimations of breast

cancer prevalence in all US states through 2015. The estimated levels and time trends were consistent with

the available population-based data on breast cancer incidence, prevalence, and population aging. Cancer

2009;115:1954–66. VC 2009 American Cancer Society.
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Currently, there are an estimated 2,477,847 breast cancer survivors in the United States, and 65% of
these patients have survived for �5 years since their initial diagnosis.1 Breast cancer survivors encompass
women who receive initial cancer treatments to women who receive post-treatment, routine follow-up.
Increasing prevalence is a result of advances in breast cancer research, which continues to focus on
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developing effective breast cancer screening techniques,
minimizing the toxic effects of treatment, and decreas-
ing cancer recurrence. In addition, the aging baby-
boom generation and longer life expectancy experi-
enced in the United States also will contribute to the
increasing number of breast cancer survivors. Tradi-
tionally, US public health programs are developed and
disseminated at the state or more local level. This
research aids state authorities in making more informed
decisions regarding public health programming and
allocation of health resources using breast cancer preva-
lence estimations.

To calculate complete prevalence, a long history of

cancer incidence and follow-up data are necessary. To

date, only a few US states have collected this type of data,

therefore a statistical method was applied to the consistent

data available for all states. TheMortality-Incidence Anal-

ysis Model (MIAMOD) method uses state-specific mor-

tality (breast cancer and all causes) data and modeled

state-specific survival as inputs to derive incidence and

complete prevalence estimates and projections. Estimates

were validated by comparisons with reported incidence

data for 39 states and the District of Columbia (DC) pro-

vided by cancer registration programs. For the remaining

states that were not covered by cancer registration, MIA-

MOD incidence estimates were compared with estimates

derived from a different methodology: an ecologic regres-

sion model of incidence on sociodemographic variables.2

In this article, we investigated the variability in breast can-

cer prevalence by state that is correlated with different de-

mographic structure and breast cancer incidence patterns

at the state level.

MATERIALS AND METHODS

Mortality and Population Data

Single age and year state-specific female mortality data for

breast cancer and all causes of death from the National

Center of Health Statistics and respective populations

from the US Census Bureau are available for calendar

years from 1969 to 2005 from the Surveillance, Epidemi-

ology, and End Results (SEER)*Stat databases.3,4 The

state population projections from 2006 to 2015 were

obtained from the US Census Bureau.5

State-specific Breast Cancer Survival

Model: The Surveillance, Epidemiology, and

End Results Baseline Model

Data from 1975 to 2004 from the 9 initial SEER Program

registries (SEER-9)4 were used to calculate female breast

cancer relative survival rates by 3-year period of diagnosis

(1975-1977, 1978-1980,. . ., 2002-2004) and by age at

diagnosis (ages 15-44 years, 45-54 years, 55-64 years, 65-

74 years, 75-99 years, and �85 years).4 Because cancer

survival information was needed before 1975 to include

all past diagnosis years, we fit the data to a parametric

Weibull cure model,6,7 which is described in detail in a

technical report.8

State-specific Relative Risk of Breast

Cancer Death

We adjusted the SEER baseline survival to represent state-

specific survival by applying state-specific relative risks

that reflected a greater or smaller risk of breast cancer

death in a specific state relative to the SEER-9 areas. The

method, which was proposed by Mariotto et al,9 consists

of regressing 5-year breast cancer survival on sociodemo-

graphic variables for all counties in the SEER-9 areas.

Once the regression model is estimated, state-specific 5-

year survival is calculated by extrapolating the model to

sociodemographic variables by county at the state level.

Data sources on this specific application are described in a

technical report.8

Estimation of Incidence and Prevalence by

State: The Mortality-Incidence Analysis

Model Method

State-specific breast cancer prevalence and incidence were

estimated from state-specific mortality and population

data and from the survival model described above using

the MIAMOD method.10,11 The method is based on

equations relating mortality and prevalence for a given

cancer to incidence and survival probabilities. The model

assumes that survival is known, as estimated above, and

that cancer incidence follows an age, period, and cohort

(APC) model on the logistic scale. The APC incidence pa-

rameters are estimated from a Poisson generalized linear

regression model on breast cancer deaths. Once incidence

is estimated, prevalence can be calculated from incidence
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and survival. Further details on the method are given in a

technical report.8

Prevalence Projections, 2006 to 2015

MIAMOD prevalence projections from 2006 to 2015

were based on assumptions of future trends of survival,

incidence, population, and other causes mortality. It was

assumed that survival was constant with rates equal to

those estimated for the last period of data, 2004. Incidence

was projected using the previously estimated age and

cohort incidence model. This model describes slow

changes in incidence, mostly the effect of risk factors, but

no period changes. The population projections were based

on the general assumption that recent state-specific trends

in fertility, mortality, domestic migration, and interna-

tional migration will continue.5Other causes mortality also

was assumed to be constant, as observed in the last years of

observed data.

Population denominators were not available for an-

nual ages after age 84 years. Prevalence for ages �85 years

was estimated by applying prevalence proportions at ages

80 to 84 years to the populations of women aged �85

years. The age-adjusted rates were based on the US 2000

standard population.

Validation of Mortality-Incidence Analysis

Model Estimates

MIAMOD estimates of breast cancer incidence cases were

compared with reported cases for which data were avail-

able. For 9 states participating in the SEER Program, data

were available through 2005 with different starting years.

An incidence database was obtained through an agree-

ment with the North American Association of Central

Cancer Registries (NAACCR). US cancer registries that

report data to the NAACCR participate in the SEER Pro-

gram, or the Centers for Disease Control and Prevention

National Program of Cancer Registries (NPCR), or both

and receive support from the state, province, or territory

where they are located. The NPCR states that participated

in this study were those that met NAACCR registry certi-

fication standards for providing complete, accurate, and

timely data for at least 3 consecutive years during 1995 to

2003 and agreed to release incidence data for this project

(30 states and DC).12 The start and end years of available

data varied, and first breast cancers were calculated from

the respective database. Table 1 displays the data source

and range of years compared for each state. For the

remaining 11 states, no reported cases were available, so

we compared MIAMOD estimates with independent

incidence estimates from ecologic regression analysis at

the county level.2

Because the MIAMOD estimates represent individ-

ual counts rather than tumor counts, we compared the

incidence of first breast cancers reported in the respective

databases. The determination of first cancers depends on

the length of the registration period. For example, a

woman who was diagnosed with 2 breast cancers in 1992

and 1998 would be recorded as a case in 1992 if she

resided in 1 of the SEER states and in 1998 if she lived in

1 of the NPCR regions.

For each state, we calculated the mean absolute

percentage difference (MAPD) between the MIAMOD

estimated (ey) and reported (oy) number of breast

cancer cases diagnosed up to age 84 years over years

y¼ y1,. . ., ym:

MAPD ¼
100

Pyn

y¼y1

jey � oyj=oy
ðyn � y1 þ 1Þ

For the 5 SEER states (Connecticut, New Mexico,

Hawaii, Iowa, and Utah) 30-year limited duration preva-

lent cases fromMIAMODwere compared with the corre-

sponding reported values4 (Table 1).

RESULTS

For 48 of the 51 states, the estimated number of new

breast cases was consistent with reported data within 10%

of the MAPD value (Table 1). Larger discrepancies were

observed in Utah (10.8%), Arkansas (13.2%), and

Wyoming (18.9%); note that the latter had a quite small

population and that Arkansas was compared with differ-

ent estimates,2 subject to its own sources of errors. Esti-

mated and reported 30-year prevalent cases in 2005 were

reasonably close (absolute percentage difference, 1%-8%)

in the SEER states, except in Utah, where breast cancer

survivors were fairly overestimated (absolute percentage

difference, 21.4%).
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Table 1.Validation of Mortality-Incidence Analysis Model Estimates Against Reported Data From the Surveillance,

Epidemiology, and End Results, National Program of Cancer Registries, and Cancer Incidence in North America
Databases and From Ecologic Regression Incidence Estimations: Ages 0 to 84 Years*,y

Incident Cases Survivors at July 2005

Stage Data Source
for Comparison

Period of
Diagnosis

Estimated Reported‡ Percentage
MAPD
(%>MAPD)

Estimated Reported§ APD, %

Alabama NPCR 1998-2003 15,979 16,645 6.8 (50)

Alaska NPCR 1996-2003 2319 2489 7.8 (38)

Arizona NPCR 1995-2002 23,637 23,742 3.5 (50)

Arkansas Ecologic 1995-2003 13,453 15,485 13.2 (63)

California SEERk 1988-2005 311,625 321,348 7.0 (44)

Colorado NPCR 1995-2003 22,487 22,721 3.8 (44)

Connecticut SEER 1975-2005 63,174 65,781 7.2 (45) 28,310 30,613 7.5

Delaware NPCR 1995-2003 4933 4828 5.4 (33)

District of Columbia NPCR 1999-2003 2148 1999 7.8 (40)

Florida NPCR 1995-2003 110,642 105,347 6.3 (33)

Georgia NPCR¶ 1999-2003 22,780 23,974 6.0 (60)

Hawaii SEER 1975-2005 15,558 16,670 9.3 (45) 9,466 9,794 3.3

Idaho NPCR 1995-2003 6237 6700 7.5 (56)

Illinois NPCR 1995-2003 70,436 71,893 5.0 (44)

Indiana NPCR 1998-2003 23,010 23,389 6.3 (50)

Iowa SEER 1975-2005 51,355 51,549 5.3 (26) 22,692 22,984 1.3

Kansas Ecologic 1995-2003 15,577 15,595 3.4 (38)

Kentucky SEERk 1995-2005 26,550 27,887 8.0 (45)

Louisiana SEERk 1995-2005 26,843 28,453 8.9 (55)

Maine NPCR 1995-2003 8041 8317 4.0 (44)

Maryland Ecologic 1995-2003 32,745 32,555 4.1 (38)

Massachusetts NPCR 1997-2003 33,570 33,495 4.6 (43)

Michigan NPCR# 1995-2003 59,631 59,320 6.0 (33)

Minnesota NPCR 1995-2003 27,149 28,545 6.1 (56)

Mississippi Ecologic 1995-2003 13,343 14,205 7.4 (63)

Missouri NPCR 1998-2003 22,595 22,561 4.2 (50)

Montana NPCR 1996-2003 4996 4962 6.9 (38)

Nebraska NPCR 1995-2003 10,133 9979 2.8 (33)

Nevada Ecologic 1995-2003 9508 9530 4.1 (38)

New Hampshire NPCR 1999-2003 4412 4395 4.1 (40)

New Jersey SEERk 1979-2005 139,468 143,487 7.6 (48)

New Mexico SEER 1975-2005 22,342 21,739 6.7 (39) 12,052 11,180 7.8

New York NPCR 1995-2003 110,326 115,968 6.2 (56)

North Carolina NPCR 2001-2003 16,495 15,389 7.6 (33)

North Dakota Ecologic 1995-2003 3847 4010 4.7 (63)

Ohio Ecologic 1995-2003 71,478 68,853 3.9 (38)

Oklahoma NPCR 1997-2003 16,107 16,189 4.6 (43)

Oregon NPCR 1996-2003 19,662 19,987 5.5 (50)

Pennsylvania Ecologic 1995-2003 82,289 82,407 3.9 (50)

Rhode Island NPCR 1995-2003 6752 6695 3.4 (33)

South Carolina NPCR 1997-2003 17,323 18,103 6.2 (43)

South Dakota NPCR 2001-2003 1428 1507 7.9 (33)

Tennessee Ecologic 1995-2003 31,118 31,522 4.4 (50)

Texas NPCR 1995-2003 90,909 96,524 7.2 (56)

Utah SEER 1975-2005 22,854 20,532 10.8 (35) 12,816 10,557 21.4

Vermont Ecologic 1995-2003 3629 3703 3.5 (63)

Virginia Ecologic 1995-2003 41,314 40,287 3.9 (25)

Washington NPCR** 1995-2003 35,988 36,524 3.6 (33)

West Virginia NPCR 1995-2003 10,557 11,223 7.9 (56)

Wisconsin NPCR 1995-2003 32,952 32,319 4.0 (22)

Wyoming NPCR 1995-2001 2262 1913 18.9 (43)

MAPD indicates mean absolute percentage difference; APD, absolute percentage difference; NPCR, National Program of Cancer Registries; SEER, Surveil-

lance, Epidemiology, and End Results Program of the National Cancer Institute.

* For SEER data, see SEER Program 20074; for Cancer Incidence in North America data, see North American Association of Central Cancer Registries 200812;

and, for ecologic regression incidence estimation data, see Pickle & Su 2002,13

y Incidence validation: For the years with incidence data, the total number of estimated and reported first breast cancer cases, the MAPD (in %) between esti-

mated and reported cases over the period of diagnosis, and the percentage of years in which the year-specific APD values exceeded MAPD value (%

>MAPD) were calculated. For prevalence validation, the APD was calculated between estimated and reported numbers of first breast cancer survivors on July

1, 2005 (see SEER Program 20074).

zSee SEER Program 2007,4 North American Association of Central Cancer Registries 2008,12 and Pickle & Su 2002.13

§See SEER Program 2007.4

kThese states receive funding from both SEER and NPCR Programs.

¶ The SEER Atlanta Cancer Registry contributes data to the NPCR registry of the state of Georgia.

# The SEER Detroit Cancer Registry contributes data to the NPCR registry of the state of Michigan.

**The SEER Seattle Cancer Registry contributes data to the NPCR registry of the state of Washington.



We estimate that there were 2.4 million breast can-

cer survivors in the United States in 2005 (Table 2), a

number very similar to the published 2005 prevalence

estimate of 2,477,847 survivors.1 Crude prevalence pro-

portions varied by state, ranging from 1.15% (Alaska) to

2.03% (Florida), because of differences among states in

breast cancer incidence, survival, and population age

structure. The geographic variability of prevalence also

was high among younger women and older women, rang-

ing from 0.55% to 0.94% in women aged <65 years and

between 4.7% and 8.3% for patients aged �65 years. On

average, 17% and 21% of the total 2005 US breast cancer

prevalent cases are women diagnosed in the previous 2

years and between 2 and 5 years, respectively. These per-

centages are quite stable between US states (range, 15%-

19% and 19%-23%, respectively). The proportion of

short-term survivors is higher in the younger age group

(22% within 2 years and 25% between 2 and 5 years)

than in the older age group (14% and 18%, respectively).

The higher proportion of long-term survivors in the el-

derly reflects the overall favorable prognosis of breast

cancer.

Figure 1 displays the age-adjusted female breast can-

cer prevalent percentage (Fig. 1A) and its percentage

increase from 2005 to 2015 (Fig. 1B) for all US states.

The southern states, except Florida, have a lower age-

adjusted prevalence compared with the northern states.

Conversely, it is predicted that southern states will have a

higher increase in age-adjusted prevalence.

Figure 2 displays micromaps of age-adjusted breast

cancer prevalence, age-adjusted incidence, crude preva-

lence proportions, and percentage of the female popula-

tion aged >65 years by US state in 2010. The maps are

ordered by age-adjusted prevalent percentage. After

adjusting by age, between-state variability in crude preva-

lence (1.4%-2.4%) is reduced (1.3%-1.8%). Age-adjusted

prevalence clearly is correlated more with incidence (0.83

correlation) than with the elderly population (0.25 corre-

lation), whereas crude prevalence is correlated both with

incidence (0.73) and the with population aged �65 years

(0.80 correlation).

Breast cancer survivors are expected to continue

growing from 2005 to 2015 in all US states (Table 3),

producing an overall increase of almost 1 million survivors

in just a decennium (from 2,403,000 to 3,421,000). The

percentage of survivors (among the population) will

increase from 1.6% in 2005 to 2.1% in 2015. Although

the number of survivors diagnosed within 5 years is

expected to increase (by 28% in absolute terms), it is

expected to represent a lower proportion of the overall

survivors (from 37% in 2005 to 33% in 2015), indicating

that prevalence is increasing because of higher numbers of

long-term survivors.

A geographic comparison of breast cancer preva-

lence dynamics from 2005 to 2015 is represented in Fig-

ure 3. The corresponding dynamics of incidence and of

the elderly female population also are displayed to inter-

pret the geographic variability. Age-adjusted cancer preva-

lence (Fig. 3, column 1) will increase by a percentage

varying from 8% to 32%, whereas the crude prevalence

(Fig. 3, column 3) will increase from 16% to 51%,

depending on the state. The state ranking of age-adjusted

prevalence increase is highly correlated with the ranking

of estimated incidence increases (from �3% to 18%)

(Fig. 3, column 2). Note that the states with prevalence

growth<15% (the first 20 states shown in Fig. 3, column

1) are those in which the age-adjusted incidence is

expected to reduce or stabilize (percentage increases

<5%) (Fig. 3, column 2). Some of the differences in rank-

ing between the percentage increase in age-adjusted and

crude prevalence can be explained by aging (Fig. 3, col-

umn 4). For example, in Alaska, for the top value in popu-

lation aging, the percentage increase of prevalence moves

from 49 to 26 when it is adjusted by age.

DISCUSSION

To our knowledge, this is the first time that the number of

women living with breast cancer in the United States has

been estimated in a systematic way for all US states. These

estimates represent the total breast cancer prevalence,

including all women with a past diagnosis of breast cancer.

This study includes estimates by age and years since diag-

nosis as well as cancer prevalence projections up to 2015.

The number of women living with breast cancer in

2005 ranged from 3691 in Alaska to 261,883 in Califor-

nia. Crude prevalence varied between 1.15% in Alaska

and 2.03% in Florida. These numbers are influenced by

the state population size and the proportion of elderly

population. The age-adjusted prevalent percentage is use-

ful for removing discrepancies caused by differences in

population age structure and for producing interesting
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geographic patterns. The southern states, with the excep-

tion of Florida, have lower prevalence compared with the

northern states. However, it is predicted that they will

have a higher increase in prevalence in the next 10 years

compared with the northern states. Studies on risk factors

have revealed a positive correlation between patterns of

mammography use and income13,14 that may explain part

of the south-north disparity. A variable proportion of

breast cancer survivors (range, 35%-42%) had been diag-

nosed within the previous 5 years. This proportion is

lower for the population aged �65 years, in which long-

term survivors represent the large majority.

The prevalence estimates and projections presented

here were based on a statistical method (MIAMOD)10

that uses state-specific information on cancer mortality

and survival. This method was used because it permitted a

uniform estimation of breast cancer prevalence across all

the US states using available data. When a long series of

historic incidence is available, other methods15-17 can be

used. Except for few states that participate in the SEER

FIGURE 1. Female breast cancer age-adjusted prevalent percentage in 2005 (A) and percentage increase of age-adjusted preva-

lent percentage from 2005 to 2015 (B) by US state.
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Program, the application of these methods is not feasible.

However, for most of the US states, a short and varying se-

ries of incidence data from either SEER or NPCR is avail-

able. The comparison of MIAMOD incidence estimates

against the reported incidence series produced similar

numbers for most of the states. The exceptions were Utah

and Wyoming. Comparable results, except for Arkansas,

also were observed for the remaining 11 states compared

with independent incidence estimates. Generally, MIA-

MOD incidence underestimated the reported data. This

is consistent with intrinsic limitations of the reported inci-

dence series in determining the first cancers, depending

on the length of the registration period.

The 2005 US breast cancer prevalence estimate,

which was calculated by summing state estimates, was

very similar to a published estimate of 2,477,847.1 The

finding that 2 distinct methods yielded similar estimates is

reassuring.

In this work, we defined an individual as a survivor

from the moment of diagnosis. Also, the registries data

were based on cancer diagnosis. Although this definition

is becoming the most prevalent, statistics based on it may

not capture all individuals who are affected by cancer,

such as family members and caregivers who are impacted

by the survivorship experience.18

Several limitations are noteworthy. First, the MIA-

MOD method relies on accurate estimates of mortality

and survival. No particular quality problem is reported for

breast cancer mortality data by state. However, survival

data are not available for the majority of the states and are

estimated. The baseline survival model, which reflects

SEER survival, has demonstrated a good fit to survival

data (results not shown) over a 30-year period of diagnosis

and for all age groups. State-specific survival was esti-

mated using relative risks that reflected a higher or smaller

risk of breast cancer death compared with SEER. The esti-

mates were obtained through an ecologic regression analy-

sis of breast cancer survival on sociodemographic variables

at the county level. Although cross-validation9 analysis

indicated that the survival estimates generally provided a

FIGURE 2. Geographic comparison of the breast cancer burden in 2010 by US state: Shown are the age-adjusted prevalent per-

centage (%), the age-adjusted incidence rates per 100,000 population, the crude prevalent percentage (%), and the percentage

proportion of the population aged >65 years (%). The micromaps are ranked by age-adjusted prevalent percentage.
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good fit, the ecologic associations inherent in these models

may not fit well in every state. Also, it is possible that, for

some states, we were not able to capture other differences

that may exist between SEER and a specific state19, how-

ever the lack of survival data makes this models a viable

option.

Second, prevalence estimates were based on an APC

incidence model estimate. Although the APC model is

flexible enough to fit a variety of incidence dynamics, it is

back-calculated from mortality and survival dynamics.

Survival improvements, which are particularly relevant for

breast cancer, are captured well in the baseline survival

model. The long mortality time series used in this study

allowed for the estimation of robust incidence age and

cohort effects. However, because of the latency between

incidence and mortality, the back-calculation method is

not able to capture the recent changes in incidence, like

changes associated with the reduced use of hormone-

replacement therapy20 in recent years. Thus, this reduc-

tion was not represented in the prevalence projection

from 2006 to 2015. For the projections, we assumed no

period effect. Nevertheless, a reduction and stabilization

of incidence was estimated in 16 states.

Third and finally, the projections were based on sev-

eral assumptions: flat survival rates after 2004, dynamic

population projection, constant other causes mortality,

and incidence varying according to the estimated age and

cohort effects. This assumption attempts to capture age

and risk factor effects on breast cancer incidence, eliminat-

ing period effects from the projections, such as screening,

because temporal trends are more difficult to forecast.

According to these assumptions, the number of

breast cancer survivors is expected to grow in all states at

various increasing rates (from 20% to 50% in the decen-

nium 2005-2015). It is estimated that age-adjusted inci-

dence will drop slightly or flatten from 2005 to 2015 in

about 20 US States (those with percentage increases

<5%) (Fig. 3, column 2), and this partially reduces preva-

lence growth. These states are located mostly on the east-

ern and western coast and in northern areas: those with

highest breast cancer incidence and prevalence rates and

with higher use of mammography screening.13 We pre-

dicted a higher increase in southern states. This may be

associated with an increase in the use of screening mam-

mography (because levels were low in the past) and with

high obesity and smoking rates,13 which are known riskT
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factors for breast cancer. Breast cancer survivors in 2015

are expected to be older than in 2005 because of popula-

tion aging and to have a longer disease history, eg, a higher

proportion of patients diagnosed>5 years previously (Ta-

ble 3).

These estimates provide an order of magnitude

assessment of the breast cancer burden and can be used by

policy makers and health authorities to inform decisions

about the allocation of funds, identifying priorities, and

planning more targeted cancer control strategies. Given

the estimated projections, breast cancer burden will con-

tinue to represent a major demand on public health serv-

ices. Continuing surveillance for breast cancer is needed 5

years postdiagnosis, and prevalence data by disease dura-

tion are important for planning research on the quality of

life of cancer survivors, because breast cancer is becoming

even more a chronic disease.21 Estimates like those pro-

vided in this report support the recommendation by the

Institute of Medicine that the National Institutes of

Health should strengthen its use of data that estimate the

burden of disease in setting its priorities.22
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