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Abstract

Introduction: The U.S. Preventive Services Task Force changed breast cancer screening 

guidelines in November 2009 for mammograms in women aged 40–49 and 50–74 years. The aim 

of this study was to assess the impact of the 2009 guideline changes on breast cancer incidence by 

stage among women aged 40–49 and 50–74 years in the U.S.

Methods: This was a cross-sectional trend analysis of the impact of 2009 guideline change on 

breast cancer incidence by stage, using data from the National Program for Cancer Registries and 

Surveillance, Epidemiology, and End Results Incidence–U.S. Cancer Statistics 2001–2014 

database among women aged 40–74 years. Incidence was age adjusted to the U.S. standard 

population. Data were collected in 2001–2014, released in 2017, and analyzed in 2018.

Results: Among women aged 40–49 years, the 4-year average annual incidence of breast cancer 

increased slightly in 2011–2014 for in situ, localized, and distant cancer, but decreased for 

regional cancer compared with the incidence in 2006–2009. Among women aged 50–74 years, the 

4-year average annual incidence of breast cancer increased in 2011–2014 for localized and distant 

cancer, but decreased for in situ and regional cancer. Joinpoint analyses revealed that annual 

percentage changes decreased after 2009 for distant cancer among both women aged 40– 49 and 

50–74 years. The composition of breast cancer by stage was similar between 2006–2009 and 

2011–2014 among both women aged 40–49 and 50–74 years.
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Conclusions: Changes in breast cancer screening by the 2009 U.S. Preventive Services Task 

Force guidelines had little immediate adverse effects on the stage distribution of breast cancer 

diagnoses in the U.S. Monitoring the incidence by cancer stages over time is needed.

INTRODUCTION

Breast cancer is the second most prevalent cancer after skin cancers and is the second 

leading cause of cancer death after lung cancer among women in the U.S.1,2 Life time risk 

for developing invasive breast cancer among women in the U.S. is 12.3%.1 The American 

Cancer Society estimates that in 2017 among women in the U.S., there will be 252,710 new 

cases of invasive breast cancer, 63,410 new cases of in situ breast cancer, and 40,610 breast 

cancer deaths.3Moreover, racial/ethnic disparities exist for cancer incidence and cause-

specific survival: non-Hispanic blacks have the highest proportions of and lowest survival 

rates from regional (35%) and distant (8%) stage disease.4–7 However, breast cancer 

mortality can be reduced by early detection of the tumor using mammogram screening.8,9 In 

November 2009, the U.S. Preventive Services Task Force (USPSTF) changed breast cancer 

screening guidelines for mammograms from every 1–2 years in women 40 years or older to 

biennial (i.e., every other year) mammograms in women aged 50–74 years and personalized 

screening decisions for women aged 40–49 years.10 This screening guideline change is 

highly controversial. Although it has been reported that annual mammogram rates 

significantly decreased after the guideline change,11-14 others found minimal or no changes 

in screening rates.15–17 Collaborative models of breast cancer screening strategies suggested 

that a reduction in screening frequency would result in less benefit (mortality reduction) but 

also fewer false-positive results in the biennial mammography as compared with the annual 

mammography in women aged 50 to 74 years.18–20

It is still unclear whether this increased interval for mammography screening as per the 2009 

USPSTF guidelines will lead to increased detection of invasive breast cancer, or changes in 

the composition of breast cancer by stage. This study aims to assess whether there were 

differences in breast cancer incidence by stage before and after the 2009 guideline changes 

among women in the U.S. aged 40–49 and 50–74 years.

METHODS

Study Sample

The authors performed a cross-sectional trend analysis of the impact of the 2009 guideline 

change on breast cancer incidence, using data from women aged 40–74 years who had a 

diagnosis of a breast cancer in U.S. Cancer Statistics (USCS), the combined data from the 

Centers for Disease Control and Prevention’s National Program for Cancer Registries 

(NPCR) and the National Cancer Institute’s (NCI’s) Surveillance, Epidemiology, and End 

Results (SEER) Program.21 The USCS 2001–2014 database includes cancer incidence and 

population data for all 50 states, and the District of Columbia. Hospitals, physicians, and 

laboratories across the nation report data on demographic characteristics and tumor 

characteristics to central cancer registries supported by the Centers for Disease Control and 

Prevention and NCI. The NPCR and SEER Incidence–USCS Public Use Database (2001–

2014 database) covered essentially the entire U.S. population between 2001 and 2014. This 
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study was not considered human subjects research by the IRB at The University of Texas 

Medical Branch, Galveston, Texas.

Measures

The information collected about each incident of cancer diagnosis included demographic 

characteristics, year of cancer diagnosis, and cancer histology. Stages of breast cancer were 

classified into four groups comprising in situ, localized, regional, and distant. Ages were 

grouped into 40–49 and 50–74 years, as screening guidelines differed in those two age 

groups. This study included in the analyses information about race (non-Hispanic white, 

non-Hispanic black, Asian/Pacific Islander, and other) and ethnicity (Hispanic or non-

Hispanic). Hispanic ethnicity for all cancer cases was identified by the North American 

Association of Central Cancer Registries Hispanic/Latino Identification Algorithm.22

Statistical Analysis

All analyses were carried out using the SEER*Stat statistical software package, version 

8.3.5. Women were divided into the following groups according to age 40–49 and 50–74 

years. Breast cancer incidence rates were calculated as cases per 100,000 people and age 

adjusted to the respective standard population distribution in these age ranges of the 2000 

U.S. standard population. The crude incidence rate was the number of new cases of breast 

cancer (numerator) occurring in a specified population (denominator) in a given year, and 

the age-adjusted rate was a weighted average of crude rates, where the crude rates are 

calculated for different age groups and the weights are the proportions of people in the 

corresponding age groups of the 2000 U.S. standard population. CIs were calculated using 

the Tiwari method,23 which produces similar confidence limits to the standard normal 

approximation when the counts are large and the population being studied is similar to the 

standard population, and is more likely to ensure proper coverage in other cases (e.g., the 

counts are small). Joinpoint regression models24 were fitted based on annual incidence data 

of 2006–2014 using the NCI’s Joinpoint Regression Analysis program, version 4.6.0. This 

analysis program selected the best-fitting log linear regression model to identify the 

joinpoints (calendar year at diagnosis) when annual percentage changes (APC) differed 

significantly, allowing for the minimum number of joinpoints necessary to fit the data. APC 

was calculated as (exp[β]–1) x 100, where the regression coefficient (β) was estimated by 

fitting a least-squares regression line to the natural logarithm of the rates, using the calendar 

year as a regressor variable. The number of significant joinpoints is determined by the 

permutation test. The grid search method was used to fit the segmented regression function 

and the p-value of each permutation test is estimated using Monte Carlo methods, and the 

overall asymptotic significance level is maintained through a Bonferroni adjustment.24 The 

p-value for the comparison of two segmented line regression functions (trends for two time 

periods) is estimated using the permutation procedure.25 Subgroup analyses were performed 

in age groups, races/ethnicities, and breast cancer stages. Additionally, 4-year average 

annual rates were calculated for 2006–2009 and 2011–2014 and compared the differences 

across age groups and races/ethnicities. Differences in age-adjusted rates were evaluated 

using RR and the corresponding 95% CI.26 Poisson model of variation was selected for the 

analyses of breast cancer data as breast cancer is a rare event. Age-adjusted incidences were 

calculated for each cancer stage when comparing the differences between 2006–2009 and 
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2011–2014. When stage composition of breast cancer was calculated, the number of cases in 

each stage was age adjusted to the 2000 U.S. standard population. Chi-square tests were 

used to compare differences in cancer stage composition between 2006–2009 and 2011–

2014. Statistical significances were determined as two-sided p-values <0.05. Data used in 

this study were collected in 2001–2014, released in 2017, and analyzed in 2018.

RESULTS

The number of cases of breast cancer in 2006–2009 and 2011–2014 among women aged 40–

74 years is presented in Appendix Table 1. The 4-year average annual incidence of breast 

cancer remained similar between 2006–2009 and 2011–2014 among both women aged 40–

49 and 50– 74 years (Table 1). Among women aged 40–49 years, the 4-year average annual 

incidence rate was 202.8 per 100,000 people in 2006–2009 compared with 203.4 per 

100,000 in 2011–2014 (p=0.36). Incidence in invasive breast cancer incidence were also 

similar between 2006–2009 and 2011–2014. Among non-Hispanic white, non-Hispanic 

black, and Asian or Pacific Islander women aged 40–49 years, the 4-year average annual 

incidence rate was slightly increased in 2011–2014 compared with 2006–2009. There was a 

slight increase across all stages of breast cancer except for a decrease in regional breast 

cancer. Among women aged 50–74 years, the 4-year average annual incidence rate was 

395.8 per 100,000 people in 2006–2009 compared with 396.8 per 100,000 in 2011–2014 

(p=0.13). Non-Hispanic black and Asian or Pacific Islander women experienced a slight 

increase in breast cancer incidence from 2006–2009 to 2011–2014. Localized and distant 

cancers also slightly increased, whereas in situ and regional cancers had a slight decrease.

The age-adjusted incidence in invasive breast cancer increased from 2006 to 2014 

(APC=0.3, 95% CI=0, 0.7, p=0.043) among women aged 50–74 years (Figure 1), whereas 

the incidence in invasive breast cancer remained stable among women aged 40–49 years 

(APC=0.1, 95% CI= – 0.2, 0.5, p=0.41). The incidence of invasive breast cancer increased in 

Asian/Pacific Islanders aged 40–49 years (Appendix Figure 1) and 50–74 years (Appendix 

Figure 2), and in non-Hispanic blacks aged 50–74 years. The incidence in localized cancer 

increased from 2006 to 2014 among both women aged 40–49 years and 50–74 years (Figure 

2), whereas the incidence in regional cancer decreased from 2006 to 2014 in both of these 

age groups. Joinpoint analyses revealed one joinpoint in 2009 for distant breast cancer when 

the APCs started to decrease after 2009 among both women aged 40–49 and 50–74 years.

Table 2 showed the composition of breast cancer by stage between 2006–2009 and 2011–

2014. The distribution of cancer stages remained stable between the two time periods among 

both women aged 40–49 and 50–74 years. There were also no differences in stage 

distribution between 2006–2009 and 2011–2014 in Hispanics, non-Hispanic whites, non-

Hispanic blacks, and Asian/Pacific Islanders.

DISCUSSION

Using data from the NPCR and SEER Incidence–USCS database, this study evaluated the 

impact of screening guideline changes for breast cancer on trends in the incidence of breast 

cancer by stage. The 2001–2014 USCS database includes high-quality population-based 
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cancer incidence data on the entire U.S. population. This study found no differences in the 

stage distribution of breast cancer before and after the guideline change in 2009 among 

women aged 40–49 years or 50–74 years. Some minor differences in breast cancer incidence 

by stage were observed, such as a slightly higher incidence in localized and distant cancer 

and a lower incidence in regional cancer in 2011–2014 compared with that in 2006–2009 

among both the age groups (40–49 years and 50–74 years). However, the APC in distant 

stage cancer was lower after the 2009 guideline change. Overall, this study found no 

immediate adverse effects of the USPSTF screening guideline change on breast cancer 

incidence, though calling for long-term active surveillance of the incidence of breast cancer 

by stage.

While USPSTF revised their breast cancer screening guidelines in 2009 in terms of 

screening initiation age and screening interval,10 the American Cancer Society27 and other 

consensus guidelines28–30 did not endorse these recommendations during this study period. 

As early as 2007, the American College of Physicians started to recommend screening in 

women aged 40–59 years based on risk profile and personal choice rather than universal 

screening every 1–2 years.31,32 Different guidelines vary because of different interpretations 

of evidence and judgment about the benefits, such as reduced mortality, and the harms, such 

as false positives and unnecessary workups. Comparative modeling analyses indicate that 

biennial screening in women aged 50–74 years retained 78.2% of breast cancer mortality 

reduction of annual screening (25.8% reduction in biennial screening versus 33.0% 

reduction in annual screening compared with no screening), 84.5% of years of life gained of 

annual screening (122.4 years of life gained per 1,000 women screened by biennial 

screening versus 144.8 years by annual screening compared with no screening), and 86.4% 

of quality-adjusted life years (QALYs) gained of annual screening (86.0 QALYs gained per 

1,000 women screened by biennial screening versus 99.5 QALYs by annual screening 

compared with no screening).18,20 Multiple factors including trust in consensus guidelines, 

previously established screening patterns, physician financial incentives, and willingness to 

change preventive care patterns have prevented the full adoption of biennial screening 

recommendations.11 Nevertheless, since the USPSTF screening guideline changes in 2009, 

annual mammography rates have declined significantly among U.S. adult women,11,13,14 

indicating at least some level of responsiveness to this guideline change.11

Annual screening has 67% more false-positive screening results than biennial screening 

(1,570 false-positive results per 1,000 women by annual screening versus 940 by biennial 

screening).19 Longer screening intervals and a late screening initiation age as endorsed by 

USPSTF would reduce false-positive results and consequent workups. This study found a 

slightly higher incidence in localized and distant cancer and a lower incidence in regional 

cancer in 2011–2014 among both women aged 40–49 and 50–74 years. In situ cancer 

increased slightly in 2011–2014 among women aged 40–49 years, but decreased among 

women aged 50–74 years. Overall, the cancer incidence and stage distribution were similar 

between 2006–2009 and 2011–2014 among both women aged 40–49 and 50–74 years. 

Incidence slightly increased in some stages but decreased in other stages, which resulted in 

little change in the overall cancer incidence and stage distribution. The slightly increased 

incidence of metastatic breast cancer calls for close and active monitoring. However, the 

decreased APCs after 2009 in the incidence in metastatic cancer argues against the adverse 

Guo et al. Page 5

Am J Prev Med. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



contribution of the screening guideline change to the increased incidence. The decreased 

incidence in regional cancer in 2011–2014 among women aged 40–49 and 50–74 years, 

increased incidence in in situ cancer among women aged 40–49 years, relatively stable 

incidence in in situ cancer among women aged 50–74 years, and similar stage distribution 

between 2006–2009 and 2011–2014 also indicate that the screening guideline change is 

unlikely to lead to a meaningful increase in distant disease. The increased incidence in 

distant cancer in 2011–2004 may be the result of a continuously increasing trend in 

metastatic breast cancer in the past few decades, which was mainly driven by changes in the 

distribution of risk factors in the U.S. and improved diagnostic imaging.33–35 Fast-growing 

breast cancer may emerge in less than 24 months and will not be captured by biennial 

screening.36 A significant proportion (13.8%) of diagnosed breast cancers are interval 

cancers diagnosed within 24 months after a negative screening mammogram. Kirsh et al.36 

compared the stage and grade of breast cancer diagnosed in the interval between 

mammogram screenings with screen-detected breast cancer, and found that interval cancers 

missed by biennial screening were higher stages and grades compared with screen-detected 

cancers. Those fast-growing tumors may need more sensitive screening modalities for early 

detection. Whether detecting those tumors early will reduce cancer mortality also needs 

further investigation.

A slight significant increase in breast cancer incidence in 2011–2014 was found among non-

Hispanic black and Asian or Pacific Islander women. However, the distribution of cancer 

stage stratified by race/ethnicity remained the same before and after the screening guideline 

change. The observed increase in incidence among non-Hispanic black and Asian or Pacific 

Islander women is likely due to the already increasing incidence within stage. The increased 

screening utilization among blacks37–39 may contribute to the increased incidence. However, 

some studies suggest that the observed higher utilization of mammograms in blacks may 

partly because of self-reported mammogram use tends to overestimate mammogram rates in 

blacks than in whites.40–41 Among non-Hispanic whites, the incidence in invasive breast 

cancer increased by about 2 per 100,000 women in 2011–2014 compared with 2006–2009; 

the statistical significance is likely due to the large sample size. Future studies are needed to 

examine the detailed impact of the screening guideline change on those racial/ethnic groups 

and to clarify the underlying contributors to the observed changes in incidence.

Limitations

A major strength of this study is that data were from the NPCR and SEER Incidence–USCS 

database, which covers the entire U.S. female population aged 40–74 years and enables the 

generalizability of findings from this study. Data from USCS have high-quality information 

on breast cancer diagnosis date, stage, and sociodemographic characteristics, allowing for 

examination of the impact of the screening guideline changes in various subpopulations. 

This study also has several limitations. Information about mammogram screening usage, 

screening pattern, and screening modality before breast cancer diagnosis was not available 

for participants in the USCS database. Additionally, causal inference cannot be concluded 

from these findings as this study was an ecologic study. Numerous studies have attempted to 

estimate trends in the underlying incidence of breast cancer in the U.S. and most conclude 

that there has been a steady increasing trend in the past few decades because of changes in 
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the distribution of risk factors33,34 in the U.S.35,42–44 Such temporal trends may threaten the 

conclusion of this study if a higher incidence in invasive breast cancer was found after the 

2009 screening guideline. However, no changes were found in stage distribution between 

before and after the guideline changes and a lower APC was found after the guideline 

changes in distant breast cancer among both women aged 40–49 and 50–74 years.

CONCLUSIONS

Under the context of the 2009 screening guideline changes for breast cancer, this study 

found no substantial change of incidence rate by stage or stage distribution in 2011–2014 

compared to 2006–2009. Active surveillance of breast cancer among the female population 

in the U.S. is still needed to assure no long-term adverse effects of a longer screening 

interval or late screening initiation age.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Trends in age-adjusted incidence rate of breast cancer among women aged 40–74 years, 

2006–2014.

Notes: Red arrow indicates screening guideline change in 2009 for breast cancer. Lines were 

joinpoint regression lines. Among women aged 40–49 years: All: 2006–2014 APC=0.2, 

95% CI= –0.3, 0.7, p=0.30; Invasive: 2006–2014 APC=0.1, 95% CI= –0.2, 0.5, p=0.41. 

Among women aged 50–74 years: All: 2006–2014 APC=0.2, 95% CI= –0.2, 0.6, p=0.28; 

Invasive: 2006–2014 APC=0.3, 95% CI= 0, 0.7, p=0.043.

J -, joinpoint regression line; APC, annual percentage changes;
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Figure 2. 
Trends in age-adjusted incidence rate of breast cancer by stage among women aged 40–74 

years, 2006–2014. (A) Among women 40–49 years of age. (B) Among women 50–74 years 

of age.

Notes: Red arrow indicates screening guideline change in 2009 for breast cancer. Lines were 

joinpoint regression lines. Among women aged 40–49 years: In situ: 2006–2014 APC=0.8, 

95% CI= –0.3, 1.9, p=0.12; Localized: 2006–2014 APC=0.6, 95% CI=0.1, 1.2, p=0.026; 

Regional: 2006–2014 APC= –0.8, 95% CI= –1.2, –0.5, p<0.001; Distant: 2006–2009 

APC=5.0, 95% CI= –0.2, 10.5, p=0.055; 2009–2014 APC= –0.4, 95% CI= –2.5, 1.7, 

p=0.63; 2006–2009 vs 2009– 2014, p=0.055. Among women aged 50–74 years: In situ: 

2006–2014 APC=0.0, 95% CI= –0.9, 0.8, p=0.93; Localized: 2006–2014 APC=1.1, 95% 

CI=0.7, 1.5, p<0.001; Regional: 2006–2014 APC= –1.5, 95% CI= –1.9, –1.2, p<0.001; 

Distant: 2006–2009 APC=2.9, 95% CI=1.4, 4.45, p=0.006; 2009–2014 APC=0.5, 95% CI= 

–0.1, 1.1, p=0.085; 2006–2009 vs 2009–2014, p=0.015.

J -, joinpoint regression line; APC, annual percentage changes.
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Table 1

Age-Adjusted Incidence Rate of Breast Cancer by Stage Among Women Aged 40–74 Years, USCS 2006–

2009 and 2011–2014

Incidence rate, per 100,000 (95% CI) RR (95% CI)

Variable 2006–2009 2011–2014

Among women aged 40–49 years

    All cases 202.8 (201.9, 203.7) 203.4 (202.4, 204.4) 1.00 (1.00, 1.01)

    All cases by race/ethnicity

        Hispanic 152.9 (150.6, 155.1) 150.1 (148.1, 152.2) 0.98 (0.96, 1.00)

        Non-Hispanic white 213.2 (212.1, 214.4) 215.5 (214.2, 216.7) 1.01 (1.00, 1.02)

        Non-Hispanic black 195.7 (193.2, 198.2) 201.8 (199.2, 204.4) 1.03 (1.01, 1.05)

        Asian or Pacific Islander 181.9 (178.1, 185.7) 195.1 (191.5, 198.8) 1.07 (1.04, 1.10)

    Invasive breast cancer 153.2 (152.4, 154) 153.1 (152.2, 153.9) 1.00 (0.99, 1.01)

    Invasive breast cancer by race/ethnicity

        Hispanic 118.5 (116.5, 120.4) 115.2 (113.4, 117) 0.97 (0.95, 0.99)

        Non-Hispanic white 159.4 (158.4, 160.4) 161.2 (160.2, 162.3) 1.01 (1.00, 1.02)

        Non-Hispanic black 156.8 (154.5, 159.1) 157.5 (155.3, 159.8) 1.00 (0.98, 1.03)

        Asian or Pacific Islander 131.2 (128, 134.5) 140.7 (137.6, 143.8) 1.07 (1.04, 1.11)

    Stage of breast cancer

        In situ 49.6 (49.1, 50) 50.3 (49.9, 50.8) 1.02 (1.00, 1.03)

        Localized 86 (85.4, 86.6) 88.3 (87.6, 88.9) 1.03 (1.02, 1.04)

        Regional 56.8 (56.3, 57.3) 54.4 (54, 54.9) 0.96 (0.95, 0.97)

        Distant 7.2 (7, 7.3) 7.6 (7.4, 7.8) 1.06 (1.02, 1.10)

Among women aged 50–74 years

    All cases 395.8 (394.8, 396.8) 396.8 (395.9, 397.8) 1.00 (1.00, 1.01)

    All cases by race/ethnicity

        Hispanic 297 (294, 300) 299.4 (296.8, 302) 1.01 (0.99, 1.02)

        Non-Hispanic white 411.9 (410.7, 413) 410.3 (409.2, 411.4) 1.00 (0.99, 1.00)

        Non-Hispanic black 385.9 (383, 389) 407.6 (404.8, 410.4) 1.06 (1.05, 1.07)

        Asian or Pacific Islander 281.3 (277.3, 285.4) 305.9 (302.2, 309.6) 1.09 (1.07, 1.11)

    Invasive breast cancer 312 (311.1, 312.8) 314.5 (313.6, 315.3) 1.01 (1.00, 1.01)

    Invasive breast cancer by race/ethnicity

        Hispanic 237.6 (234.9, 240.3) 237.9 (235.6, 240.3) 1.00 (0.99, 1.02)

        Non-Hispanic white 324.8 (323.7, 325.8) 326.6 (325.7, 327.6) 1.01 (1.00, 1.01)

        Non-Hispanic black 303.5 (300.9, 306.2) 316.5 (314, 319) 1.04 (1.03, 1.06)

        Asian or Pacific Islander 212.6 (209.1, 216.1) 229.8 (226.6, 233) 1.08 (1.06, 1.10)

    Stage of breast cancer

        In situ 83.8 (83.4, 84.3) 82.4 (82, 82.8) 0.98 (0.98, 0.99)

        Localized 196.5 (195.8, 197.2) 206.6 (205.9, 207.3) 1.05 (1.05, 1.06)

        Regional 91.5 (91.1, 92) 84.1 (83.7, 84.5) 0.92 (0.91, 0.93)

        Distant 16.9 (16.7, 17.2) 18.0 (17.8, 18.2) 1.06 (1.05, 1.08)
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Notes: Data were from U.S. Cancer Statistics (USCS), the combined data from the Centers for Disease Control and Prevention (CDC’s) National 
Program for Cancer Registries (NPCR) and the National Cancer Institute’s (NCI’s) Surveillance, Epidemiology, and End Results (SEER) Program. 
Boldface indicates statistical significance (p<0.05). Rates are per 1,000,000 and age-adjusted to the 2000 U.S. Standard Population. CIs are 95% 
for rates (Tiwari method). Differences in age-adjusted 4-year average annual rates between 2011–2014 and 2006–2009 were evaluated using rate 
ratio (RR) and the corresponding 95% CI. Each RR was derived from a stratified model in a specified population (different age groups, races, or 
stages).
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Table 2.

Stage Composition of Breast Cancer Among Women Aged 40–74 Years, USCS 2006– 2014

Variable 40–49 50–74

2006–2009 2011–2014 2006–2009 2011–2014

Stage of breast cancer, %

    In situ 24.8 25.1 21.6 21.1

    Localized 43.1 44 50.6 52.8

    Regional 28.5 27.1 23.5 21.5

    Distant 3.6 3.8 4.3 4.6

Hispanic, %

    In situ 23.1 23.8 20.5 21

    Localized 40.5 41.3 47.8 49.7

    Regional 32.2 30.7 27 24.6

    Distant 4.2 4.2 4.6 4.7

Non-Hispanic white, %

    In situ 25.6 25.4 21.5 20.6

    Localized 44 45.3 51.8 54.3

    Regional 27.3 26 22.7 20.7

    Distant 3.1 3.3 4 4.3

Non-Hispanic black, %

    In situ 20.3 22.3 21.8 22.7

    Localized 39.6 39.9 43.2 45.7

    Regional 34.1 31.5 28.3 25

    Distant 6.1 6.3 6.7 6.6

Asian or Pacific Islander, %

    In situ 28.3 28.3 24.9 25.2

    Localized 44.5 44.7 49.2 50.5

    Regional 24.5 24.3 22.1 20.5

    Distant 2.7 2.7 3.8 3.7

Notes: Data were from U.S. Cancer Statistics (USCS), the combined data from the Centers for Disease Control and Prevention (CDC’s) National 
Program for Cancer Registries (NPCR) and the National Cancer Institute’s (NCI’s) Surveillance, Epidemiology, and End Results (SEER) Program. 
When stage composition of breast cancer was calculated, number of cases in each stage was age-adjusted to the 2000 U.S. Standard Population. 
Chi-square test was used to compare stage composition between 2006–2009 and 2011–2014, and p-value for each test was >0.05.

Am J Prev Med. Author manuscript; available in PMC 2020 January 01.


	Abstract
	INTRODUCTION
	METHODS
	Study Sample
	Measures
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Figure 1.
	Figure 2.
	Table 1
	Table 2.

