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Welcome...
Improved cancer screening is one of the greatest public 

health achievements of our time and early detection of 
cancer is best achieved when patients have ready access 
to screening. However, guidelines by three leading U.S. 
organizations differ with respect to a number of cancer 
screening recommendations, and coverage of cancer 
screening is not the same in all health care plans.

To better understand the landscape of insurance coverage 
for cancer screening, the Prevent Cancer Foundation 
analyzed coverage by the 30 largest public and private 
U.S. health insurance plans for screening tests for breast, 
cervical, colorectal, lung, and prostate cancers. Our results 
are reported in the accompanying paper, “Cancer Screening: 
Guidelines and Insurance Coverage.” 

Following the paper in this ebook are selected studies 
which examine the impact of cancer screening on patient 
outcomes. “Increasing Receipt of Women’s Preventive 
Services” by Stolp and Fox highlights critical gaps in the 
delivery of preventive services to women and suggests 

opportunities to improve utilization. “Understanding 
Perceived Benefit of Early Cancer Detection: Community-
Partnered Research with African American Women in South 
Los Angeles” by Bazargan et al. finds that a substantial 
proportion of African American women are not aware of 
the benefits of early detection. “Association Between 
Types of Chronic Conditions and Cancer Stage at Diagnosis 
among Elderly Medicare Beneficiaries with Prostate 
Cancer” by Raval et al. recommends strategies to reduce 
the risk of advanced prostate cancer. “Listening to Women: 
Expectations and Experiences in Breast Imaging” by 
Harvey et al. highlights opportunities to improve women’s 
access to and understanding and use of screening 
mammography. 

This ebook explores the current complexities of “getting 
people screened according to guidelines” and points out 
how access to screening is impacted. The Prevent Cancer 
Foundation invites you to visit its website,  preventcancer.
org, to learn more about the Foundation’s commitment to 
cancer prevention and early detection nationwide.
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Cancer Screening: Guidelines and Insurance Coverage 

1Harvard Public Health, Harvard T.H. Chan School of Public Health, Boston, MA. 
2Policy Reporter, Chicago, IL.

Introduction  

The Benefits of Cancer Screening
Medicine’s ability to detect the earliest forms of  

cancer while the disease is still treatable—and often 

curable—is a modern public health milestone, and the 

technologies that make this success possible are being 

refined continually. Indeed, the United States (U.S.) 

Centers for Disease Control and Prevention (CDC) 

called improved cancer screening one of  “The Great 

Public Health Achievements” of  the first decade of  the 

21st century, particularly in regard to colorectal, breast, 

and cervical cancers.1 

However, cancer remains the second-leading cause 

of  death in the U.S.2 In 2016, an estimated 1,685,210 

people will be diagnosed with cancer, and 595,690 

will die of  the disease.3 The goal of  reliably detect-

ing cancer before symptoms are noticeable, and when 

timely treatment makes a proven difference in survival, 

has yet to be reached on a broad scale. 

Strong scientific backing for the benefits of  evidence-

based cancer screening makes this goal more urgent. 

Starting in approximately 1989, for example, breast 

cancer mortality rates in the U.S. began to decline mark-

edly by about 2% per year—the first time in half  a 

century that the death rate fell, with larger declines in 

women younger than 50.4 Today, 35% fewer women die 

each year from breast cancer than would have died if  

the 1989 death rate had remained unchanged.4 These 

declines are attributed to early detection through screen-

ing and improved treatment, especially adjuvant therapy.

Even more noteworthy is the highly effective strat-

egy of  preventing colorectal cancer by identifying and 

removing colorectal adenomas. Fortunately, rates of  

screening of  the colorectum (especially colonoscopy) 

have increased substantially over the past quarter 

century.5 Largely as a result, rates of  new colorectal 

cancer cases and deaths among adults aged 50 years or 

older are decreasing in the U.S.6 Likewise, Pap screen-

ing for cervical cancer—once one of  the major causes 

of  death among U.S. women of  childbearing age—has 

dramatically reduced both the number of  new cases of  

cervical cancer and the number of  deaths since 1950.7 8 

The keys to a successful cancer screening program 

are physicians recommending to patients that they be 

screened and patients’ compliance with screening recom-

mendations.9 Physicians should facilitate informed and/

or shared decision-making for their patients—a conversa-

tion that, in some cases, will center on uncertainty about 

the balance of  benefits and harms.

However, two challenges may be undermining com-

pliance. One is that national agencies and professional 

groups have published conflicting screening guidelines—

an inconsistency that stems in part from a lack of  clarity 

Prevent Cancer Foundation, Madeline Drexler,1 and Margaret Jamieson2
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or disagreement in interpretation about the relative ben-

efits and harms of  screening for certain malignancies. 

The other potential obstacle to screening compliance 

is that insurers are inconsistent in the screening options 

that they cover. Patients’ confusion about how or whether 

to be screened may be compounded, in some cases, by 

the stress of  either looking for a plan with adequate cov-

erage or of  paying out of  pocket. 

To address these challenges, this white paper summa-

rizes current screening options for the five cancers for 

which screening is currently most common in the U.S., 

provides an overview of  screening guidelines by three 

leading national organizations and compares screening 

coverage by the 30 largest health insurers. The implica-

tions of  the conflicts in guidelines and inconsistencies 

across plans in coverage, for individuals and across the 

realm of  public health, are explored in the discussion.

Cancer Screening Tests
Breast cancer

2016 estimates: 249,260 new cases and 40,890 deaths in 

the U.S.3

Mammography, an X-ray of  the breast, is the most 

common screening test for breast cancer. It plays a 

central role in early detection of  breast cancer because it 

can reveal changes in the breast up to two years before a 

patient or physician can feel them.10

Today, there are several improved technologies for 

breast cancer screening:

In digital mammography, X-ray film is replaced by 

a digital detector. These systems provide sharper pictures 

with a lower radiation dose.10 

Tomosynthesis, also known as digital breast tomo-

synthesis (DBT), was approved by the U.S. Food and 

Drug Administration (FDA) in 2011 to be used in com-

bination with full-field digital mammography for breast 

cancer screening and diagnosis.11 This technology 

acquires low-dose X-ray images from multiple angles 

during a short scan and reconstructs the images into a 

series of  high-resolution “slices.” Clinical studies have 

consistently shown that tomosynthesis both increases 

breast cancer detection and decreases false recalls. 4 12 13 

14 15 Research suggests that while tomosynthesis improves 

breast cancer screening for nearly all women, the ben-

efits may be especially pronounced in women with dense 

breast tissue.16 17 

Magnetic resonance imaging and breast 

ultrasound can be used for supplemental screening 

in high-risk women and women with dense breast 

tissue.18 19 

Cervical cancer 
2016 estimates: 12,990 new cases and 4,120 deaths in the U.S.3 

Cervical cancer is the easiest gynecologic cancer to 

prevent, with regular screening tests and follow-up.20 The 

Pap test (or Pap smear), one of  the most reliable and 

effective cancer screening tests available, looks for pre-

cancers—cell changes on the cervix that might become 

cancer if  not treated appropriately.20 During a Pap test, a 

speculum is inserted into the vagina and a brush is then 

used to collect cervical cells, which are examined under a 

microscope for signs of  disease.7 

A clinician may order an HPV test in conjunc-

tion with a Pap test (also known as co-testing) to iden-

tify possible infection caused by one of  several types 

of  human papillomavirus linked to cervical cancer. 

Screening with both the Pap test and the HPV test 

has been shown to reduce the number of  new cervical 

cancer cases.7 

Colorectal cancer 
 2016 estimates: 134,490 new cases of  colorectal cancer and 

49,190 deaths in the U.S.3

Most colorectal cancers begin as a polyp, a growth 
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in the inner lining of  the colon or rectum. Polyps are 

common in people older than 50 years of  age, and 

most will not develop into cancer. However, a certain 

type of  polyp known as an adenoma carries a higher 

risk of  becoming cancerous, particularly if  it is large. 

Because several screening tests identify growths that can 

be removed before they become dangerous, colorectal 

cancer screening is a form of  cancer prevention as well 

as early detection.6 

High-sensitivity stool-based (fecal-occult) 

blood tests (FOBT) check for tiny amounts of  blood 

in the stool that cannot be seen visually, but which may 

be caused by bleeding polyps or cancer. Currently, three 

types of  stool-based tests are approved by the FDA to 

screen for colorectal cancer:6 

• Guaiac FOBT (gFOBT) uses a chemical to detect 

heme, a component of  the blood protein hemoglobin. 

• Fecal immunochemical test (FIT, also known 

as iFOBT) uses antibodies to detect human globin 

protein. 

• The stool DNA test (FIT-DNA), is a multitarget test 

that detects tiny amounts of  blood in stool (FIT) as 

well as nine DNA biomarkers in three genes that have 

been found in colorectal cancer and precancerous 

advanced adenomas. 

People who have positive findings with any stool-based 

test are advised to follow up with a timely colonoscopy.6 21  

In sigmoidoscopy, the rectum and sigmoid colon are 

examined using a sigmoidoscope, a flexible lighted tube 

with a lens for viewing and a tool for removing tissue. 

During sigmoidoscopy, abnormal growths in the rectum 

and sigmoid colon can be biopsied.6 This modality does 

not reach the transverse colon or cecum, and therefore 

does not examine the entire colon.

During colonoscopy, the rectum and entire colon 

are examined using a colonoscope, a longer, flexible 

lighted tube with a lens for viewing and a tool for remov-

ing tissue. Any abnormal growths in the colon and the 

rectum can be biopsied or removed, including growths 

in the upper parts of  the colon that are not reachable by 

sigmoidoscopy.6

Virtual colonoscopy (also called CT colonogra-

phy), uses a CT scanner to produce a series of  images of  

the colon and the rectum from outside the body. A com-

puter then assembles these pictures into detailed images 

that can show polyps, cancer, and other abnormalities. 

Virtual colonoscopy is less invasive than standard colo-

noscopy and does not require sedation. If  polyps or other 

abnormal growths are found during a virtual colonos-

copy, a standard colonoscopy is performed to remove or 

biopsy them.6 

Lung cancer 

2016 estimates: 224,390 new cases and 158,080 deaths in 

the U.S.3 

Symptoms of  lung cancer usually do not appear 

until the disease is already at an advanced, non-curable 

stage.22 The only recommended screening test for lung 

cancer is low-dose computed tomography (also 

called a low-dose CT scan, or LDCT). This test uses 

low doses of  radiation to make detailed pictures of  the 

lungs. Radiation from repeated LDCT tests can cause 

cancer in otherwise healthy people and LDCT often 

detects benign, non-cancerous findings, which may result 

in follow-up invasive testing.23

Prostate cancer

2016 estimates: 180,890 new cases and 26,120 deaths in 

the U.S.3 

Prostate-specific antigen, or PSA, is a protein produced 
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by cells of  the prostate gland. The PSA test measures 

the level of  PSA in a man’s blood, using a blood sample 

that is sent to a laboratory for analysis. The results are 

usually reported as nanograms of  PSA per milliliter (ng/

mL) of  blood.24 

The blood level of  PSA is often elevated in men 

with prostate cancer, and the PSA test was originally 

approved by the FDA in 1986 to monitor the progres-

sion of  prostate cancer in men who had already been 

diagnosed with the disease. In 1994, the FDA approved 

the use of  the PSA test in conjunction with a digital 

rectal exam (DRE) to test asymptomatic men for 

prostate cancer. Men who report prostate symptoms 

that may be caused by inflammation or cancer often 

undergo PSA testing (along with a DRE) to help doc-

tors make a diagnosis.24 

There is no specific normal or abnormal level of  PSA 

in the blood. In the past, most doctors considered PSA 

levels of  4.0 ng/mL and lower as normal. If  a man had 

a PSA level above 4.0 ng/mL, doctors would often rec-

ommend a prostate biopsy to determine whether pros-

tate cancer was present. Subsequent research has shown 

that a number of  benign conditions can cause a man’s 

PSA level to rise.24 Predictive biomarkers can be used to 

potentially identify aggressive disease in men with bor-

derline PSA levels.25 26 

Cancer Screening Guidelines: 
Weighing Benefits and Harms

According to the National Cancer Institute, for cancer 

screening to be valuable, at least two criteria must be 

met. First, a test or procedure must detect cancer earlier 

than if  the cancer were found only after symptoms had 

developed. Second, there must be evidence that treat-

ment initiated earlier as a consequence of  screening 

leads to a better outcome.27

In addition, the potential benefits of  screening must 

be weighed against the potential harms. Although most 

cancer screening tests are noninvasive or minimally 

invasive, some involve small risks of  serious complica-

tions that may be immediate (e.g., perforation with colo-

noscopy) or delayed (e.g., potential carcinogenesis from 

radiation). Other harms include a false-positive test result 

(which can lead to anxiety and unnecessary invasive 

diagnostic procedures) and a false-negative result (which 

may erroneously reassure an individual who will go on to 

develop clinical signs and symptoms of  cancer, thereby 

delaying diagnosis and effective treatment). Finally, 

concerns regarding the potential harm of  overdiagno-

sis—i.e., the diagnosis of  a condition that would not have 

become clinically important had it not been detected 

by screening—are increasing, as screening tests become 

more sensitive at detecting tiny tumors.27

The lack of  consensus among screening guidelines 

agencies partly reflects the evolving state of  the science, 

screening modalities, and treatment options, as well as 

the fact that there is little consensus on what constitutes 

a harm in screening or where the threshold between 

benefit and harm lies—such as with breast cancer.28 

Moreover, guidelines consider the evidence base to deter-

mine probabilities across populations, in order to inform 

decisions about where to invest resources. Individual 

women and their health care providers, by contrast, focus 

more on cancer as a possibility in a patient’s life, a calcula-

tion weighted with personal considerations.29

Screening for cervical and colorectal cancer is widely 

accepted as highly effective. However, for other sites, 

balancing the benefits and harms of  cancer screening 

is a complex, nuanced, and sometimes subjective judg-

ment. Part of  the problem stems from the screening 

guidelines themselves. A 2016 study found that 69% 

of  cancer prevention and screening recommendation 
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statements either did not quantify benefits and harms 

or presented them in an asymmetric manner—i.e., pre-

senting recommendations without explaining benefits, 

quantifying benefits but not harms, or quantifying ben-

efits and harms in different ways.30

A salient example of  the dilemmas posed by current 

technologies is prostate cancer screening. Until recently, 

many physicians and professional organizations encour-

aged yearly PSA screening for men beginning at age 50.24 

Some organizations recommended that men at higher 

risk of  prostate cancer—including African American 

men, and men whose father or brother had prostate 

cancer—begin screening at age 40 or 45.24 However, 

as more evidence has accumulated about the benefits 

and harms of  prostate cancer screening, some organiza-

tions have begun to caution against routine population 

screening, whereas others continue to recommend PSA 

screening.24 

A 2014 report sums up these ambiguities. On one 

hand, the author notes, randomized data show that PSA 

screening results in earlier stages at diagnosis, improved 

oncological outcomes after treatment, and lower prostate 

cancer mortality rates. However, the downsides include 

unnecessary biopsies due to false-positive PSA tests and 

diagnosis of  insignificant cancers, which can lead to 

potentially serious side effects from prostate biopsy and/

or prostate cancer surgery. Because of  these dilemmas, 

some groups recommend shared decision making about 

screening for men with at least a 10-year life expectancy, 

including a discussion of  risks, benefits, uncertainties, 

and patient preferences.31 While the USPSTF recom-

mends against prostate cancer screening for men of  all 

ages as a population-based guideline, it acknowledges 

that physicians and patients may choose to engage in 

shared decision making, based on informed choice and 

patients’ values.32 

Although there is general consensus that mam-

mographic screening is beneficial, benefits must be 

weighed against potential harms such as false-positive 

mammography results and overdiagnosis.33 There is 

particular concern related to potential overdiagnosis of  

ductal carcinoma in situ (DCIS)—a noninvasive form 

of  breast cancer that comprises a spectrum of  abnor-

mal changes that start in the cells lining the breast 

ducts. While DCIS can lead to invasive cancer, some 

cases of  DCIS may never progress if  left untreated. 

Thus, the detection of  DCIS may lead to overtreat-

ment.4 Determining the balance between benefits and 

harms is complicated by issues such as how to define 

and quantify potential harms; values and preferences 

of  women in regard to screening; and how all of  these 

considerations vary depending on a woman’s age and 

risk for breast cancer.33

Such questions and concerns shape current scientific 

guidelines for cancer screening. It should also be noted 

that the mandated screenings driven by national guide-

lines and evaluated by performance measures set by 

the Healthcare Effectiveness Data and Information Set 

(HEDIS)34—i.e., those for breast, cervical, colorectal, and 

lung cancer—should be treated differently than the more 

general screening advice for prostate cancer (in which 

population-based screening is not recommended, and 

individual doctor/patient assessment is advised). 

Guidelines from three influential advisory organiza-

tions are summarized herein. 

United States Preventive Services Task 
Force (USPSTF)

USPSTF is an independent, volunteer panel of  

national experts in prevention and evidence-based medi-

cine. The Task Force’s screening recommendations apply 

only to people who have no signs or symptoms of  the 
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disease under evaluation.35 The Task Force assigns each 

recommendation a letter grade, based on the strength 

of  the evidence and the balance of  benefits and harms 

of  a preventive service.36 These grade definitions are as 

follows:

A. USPSTF recommends the service. There is a high 

certainty that the net benefit is substantial. Offer or 

provide this service. 

B. USPSTF recommends the service. There is a high 

certainty that the net benefit is moderate or there is 

moderate certainty that the net benefit is moderate 

to substantial. Offer or provide this service.

C. USPSTF recommends selectively offering or provid-

ing this service to individual patients based on pro-

fessional judgment and patient preferences. There 

is at least moderate certainty that the net benefit 

is small. Offer or provide this service for selected 

patients depending on individual circumstances.

D. USPSTF recommends against the service. There is 

moderate or high certainty that the service has no 

net benefit or that the harms outweigh the benefits. 

Discourage the use of  this service.

I. USPSTF concludes that the current evidence is 

insufficient to assess the balance of  benefits and 

harms of  the service. Evidence is lacking, of  poor 

quality, or conflicting, and the balance of  benefits 

and harms cannot be determined.36

USPSTF guidelines are especially relevant in light of  

the Affordable Care Act’s requirement that private insur-

ance plans cover evidence-based services for adults that 

have a rating of  “A” or “B” in the current USPSTF rec-

ommendations. Plans may cover additional services at 

their discretion.37

USPSTF Recommendations 
Breast:38 

• Grade C: Women aged 40-49: The decision to start 

screening should be an individual one. 

• Grade B: Women aged 50-74: Screen every 2 years. 

• Grade I: Women ≥ age 75: No recommendation. 

Insufficient evidence.

“For women who are at average risk for breast cancer, 

most of  the benefit of  mammography results from bien-

nial screening during ages 50 to 74 y. While screening 

mammography in women aged 40 to 49 y may reduce 

the risk for breast cancer death, the number of  deaths 

averted is smaller 

than that in older women and the number of  false-pos-

itive results and unnecessary biopsies is larger. The bal-

ance of  benefits and harms is likely to improve as women 

move from their early to late 40s.”38 

Cervical:39

• Grade A: Screening for cervical cancer in women age 

21-65 years with cytology (Pap smear) every 3 years. 

or

• Grade A: Women age 30 to 65 years who want to 

lengthen the screening interval, screening with a com-

bination of  cytology and human papillomavirus (HPV) 

testing every 5 years. 

“The USPSTF concludes that for women age 21 to 65 

years, there is high certainty that the benefits of  screen-

ing with cytology every 3 years substantially outweigh the 

harms. For women age 30 to 65 years, there is high cer-

tainty that the benefits of  screening with a combination 

of  cytology and HPV testing (co-testing) every 5 years 

outweigh the harms.”39

Colorectal:40

• Grade A: Adults aged 50 to 75 years: Start screen-

ing at age 50 and continue until age 75. The risks 

and benefits of  different screening methods vary. 

Recommended screening methods include stool-based 
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tests (gFOBT, FIT, FIT-DNA) and direct visualization 

tests (colonoscopy, CT colonography, flexible sigmoid-

oscopy, and flexible sigmoidoscopy with FIT).

“The USPSTF found convincing evidence that screening 

for colorectal cancer in adults aged 50 to 75 years reduces 

colorectal cancer mortality. The USPSTF found no head-

to-head studies demonstrating that any of  the screening 

strategies it considered are more effective than others.”40

“The harms of  screening for colorectal cancer in 

adults aged 50 to 75 years are small.”40

Lung:41

• Grade B: Adults aged 55-80, with a history of  smok-

ing: Annual screening for lung cancer with low-dose 

computed tomography (LDCT) in adults aged 55 to 

80 years who have a 30 pack-year smoking history and 

currently smoke or have quit within the past 15 years. 

“Although lung cancer screening is not an alternative 

to smoking cessation, the USPSTF found adequate evi-

dence that annual screening for lung cancer with LDCT 

in a defined population of  high-risk persons can prevent 

a substantial number of  lung cancer-related deaths.”41

“The harms associated with LDCT screening include 

false-negative and false-positive results, incidental find-

ings, overdiagnosis, and radiation exposure.”41

Prostate:32

• Grade D: USPSTF recommends against prostate-spe-

cific antigen (PSA)-based screening for prostate cancer. 

“The reduction in prostate cancer mortality 10 to 14 

years after PSA-based screening is, at most, very small, 

even for men in the optimal age range of  55 to 69 years. 

The harms of  screening include pain, fever, bleeding, 

infection, and transient urinary difficulties associated 

with prostate biopsy, psychological harm of  false-pos-

itive test results, and overdiagnosis. Harms of  treat-

ment include erectile dysfunction, urinary incontinence, 

bowel dysfunction, and a small risk for premature death. 

Because of  the current inability to reliably distinguish 

tumors that will remain indolent from those destined to 

be lethal, many men are being subjected to the harms 

of  treatment for prostate cancer that will never become 

symptomatic. The benefits of  PSA-based screening for 

prostate cancer do not outweigh the harms.”32

National Comprehensive Cancer  
Network (NCCN)

NCCN is an alliance of  27 of  the leading cancer cen-

ters in the U.S. NCCN Guidelines detail the sequential 

management decisions and interventions that currently 

apply to 97 percent of  cancer affecting patients in the 

United States.42 

NCCN Guidelines
Breast/Average risk:43 

• Age ≥25 but <40y: 

 ° Clinical encounter every 1-3 years

 ° Breast awareness

• Age ≥ 40: 

 ° Annual clinical encounter

 ° Annual screening mammogram (category 1)

 ° Consider tomosynthesis

 ° Breast awareness 

Cervical: (NCCN endorses screening guidelines 

jointly issued in 2012 by the American Cancer Society, 

the American Society for Colposcopy and Cervical 

Pathology, and the American Society for Clinical 

Pathology).44

• Aged <21 y:

 ° No screening

• Aged 21-29y:

 ° Cytology alone every 3y

• Aged 30-65:

 ° HPV and cytology co-testing every 5y (preferred) or 
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cytology alone every 3y (acceptable)

• Aged >65: 

 ° No screening following adequate negative prior 

screening

Colorectal: Average risk:45

• Age ≥50

 ° Colonoscopy

or

 ° Stool-based:

 » High-sensitivity guaiac-based or immuno-

chemical-based testing

 » DNA-based testing

or

 ° Flexible sigmoidoscopy plus or minus interval 

guaiac-based or immunochemical-based testing  

at year3

or 

 ° CT colonography 

 

 Lung: High risk:46

• Age 55-74y and ≥30-pack-year history of  smoking and 

smoking cessation <15y

or

• Age ≥50y and ≥20 pack-year history of  smoking and 

one additional risk factor: 

 ° In candidates for screening, shared patient/physi-

cian decision making is recommended, including a 

discussion of  benefits/risks.

Prostate:47

• Baseline evaluation includes history and physical

• Risk assessment:

 ° Start risk and benefit discussion about offering 

prostate screening:

 » Baseline PSA

 » Consider baseline digital rectal examination 

(DRE)

• Age 45-75y:

 ° PSA < 1 ng/ml, DRE normal (if  done): Repeat 

testing at 2-4 year intervals

 ° PSA 1-3 ng/ml, DRE normal (if  done): Repeat 

testing at 1-2 year intervals

 ° PSA >3 ng/ml, or very suspicious DRE: See indi-

cations for biopsy

 ° PSA <3 ng/ml, DRE normal (if  done), and no 

other indications for biopsy: Repeat testing in select 

patients at 1-4 year intervals

American Cancer Society (ACS)

Each year, ACS publishes a summary of  its guidelines 

for early cancer detection along with a report on data 

and trends in cancer screening rates and select issues 

related to cancer screening.48 

ACS Guidelines49

Breast:

• Women ages 40 to 44 should have the choice to start 

annual breast cancer screening with mammograms if  

they wish to do so.

• Women age 45 to 54 should get mammograms  

every year.

• Women 55 and older should switch to mammograms 

every 2 years, or can continue yearly screening.

• Screening should continue as long as a woman is in 

good health and is expected to live 10 more years  

or longer.

Cervical:

• Cervical cancer testing should start at age 21. Women 

under age 21 should not be tested.

• Women between the ages of  21 and 29 should have a 

Pap test done every 3 years. HPV testing should not 
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be used in this age group unless it is needed after an 

abnormal Pap test result.

• Preferred approach: Women between the ages of  30 

and 65 should have a Pap test plus an HPV test (“co-

testing”) every 5 years. Acceptable: Pap test alone every 

3 years.

• Women over age 65 who have had regular cervical 

cancer testing in the past 10 years with normal results 

should not be tested for cervical cancer. 

Colorectal:

• Starting at age 50, both men and women should follow 

one of  these testing plans:

 ° Tests that find polyps and cancer

 » Flexible sigmoidoscopy every 5 years*, or

 » Colonoscopy every 10 years, or

 » Double-contrast barium enema every  

5 years*, or

 » CT colonography (virtual colonoscopy) every 5 

years*

 ° Tests that mostly find cancer

 » Yearly guaiac-based fecal occult blood test 

(gFOBT)*, or

 » Yearly fecal immunochemical test (FIT)*, or

 » Stool DNA test (sDNA) every 3 years*

* If  the test is positive, a colonoscopy should be done. 

Lung:

• 55 to 74 years of  age, in good health, have at least a 30 

pack-year smoking history and are either still smoking 

or have quit within the last 15 years 

 ° Screening with an annual low-dose CT scan 

(LDCT) of  the chest. 

Prostate:

• Starting at age 50, men should talk to a health care 

provider about the pros and cons of  testing so they can 

decide if  testing is the right choice for them.

• Men who are African American, or have a father 

or brother who had prostate cancer before age 65, 

should have this talk with a health care provider start-

ing at age 45.

These three sets of  national guidelines differ on a 

number of  recommendations. For example, while the 

USPSTF recommends against PSA-based screening 

for prostate cancer, the ACS advises that men, starting 

at age 50, talk to their health care providers about the 

pros and cons of  testing. While the USPSTF advises 

women to have biannual mammography screening start-

ing at age 50, the NCCN and ACS recommend annual 

mammography screening (the former, starting at age 40 

and the latter, at age 45). The NCCN advises women 

and their doctors to consider tomosynthesis as a screen-

ing modality for breast cancer, whereas the USPSTF and 

ACS do not. Such variability among guidelines has the 

potential to cause confusion among physicians, patients, 

and insurers.

Medicare Coverage  
for Cancer Screening
Centers for Medicare and Medicaid Services

Medicare is a government-funded health insurance 

program that covers people ages 65 and over, as well as 

younger people with disabilities. Medicare coverage for 

cancer screening is especially important because cancer 

is the second-leading cause of  death among persons 

65 and older.50 Since the Affordable Care Act (ACA) 

passed in 2010, certain prevention and early detection 

services, which are covered by Medicare Part B, do 

not require cost sharing on the part of  the Medicare 

beneficiary.51 

Medicare Coverage51

Breast:

• One screening mammogram every 12 months for 
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all women 40 and older. Medicare also covers breast 

tomosynthesis.

Cervical:

• One Pap test and pelvic exam every 24 months for 

women at average risk for cervical cancer. 

• As of  2015, Medicare’s cancer screening coverage 

information does not list HPV testing as a covered 

screening test for cervical cancer.

Colorectal:

• Screening tests in people 50 and older at average risk 

for colorectal cancer. Covered tests include FOBT, flex-

ible sigmoidoscopy, colonoscopy, barium enema, and 

stool DNA test. 

Lung:

• Screening with a low-dose CT scan once per year for 

individuals who are 55-77 years old, have a tobacco 

smoking history of  at least 30 pack years, and either 

continue to smoke or have quit smoking within the last 

15 years.

Prostate:

• For men over age 50, one DRE and one PSA blood 

test every 12 months. 

Insurance Coverage  
Survey Methods

Policy Reporter, a payer policy analysis company, per-

formed a search of  its internal databases and informa-

tion released by payers in the public domain in order to 

determine insurance coverage for the screening services 

described above. Publicly released sources include, but 

are not limited to: medical policies, payment policies, 

provider manuals, provider newsletters, coding docu-

ments, laboratory guidelines, SEC filings, and market-

ing collateral. In some instances, the search was supple-

mented with sources outside Policy Reporter’s database. 

Results
Table 1 summarizes the insurance coverage landscape 

for 13 common screening tests among the 30 largest 

U.S. insurers, comprising Medicare, TRICARE, the 

Department of  Veterans Affairs, and the next 27 largest 

insurers. 

Following the USPSTF guidance as mandated by the 

ACA, several screening tests are currently covered by 

all the insurance plans included in this review. These 

include mammography, Pap testing (including Pap+HPV 

testing), low-dose CT for lung cancer screening, and 

several colorectal cancer screening tests (FOBT, colonos-

copy, and flexible sigmoidoscopy). 

Other tests—such as prostate specific antigen testing—

are not USPSTF-mandated tests, but are covered by 

nearly all insurance plans. 

Click to view Table 1

Table 1. Summary of Insurance Coverage for 
Common Screening Tests

http://www.liebertpub.com/mcontent/BIGtables/index.html
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Although FIT-DNA testing and virtual colonoscopy 

are covered in the revised 2016 USPSTF recommenda-

tions, some insurance plans do not cover these services. 

Other tests included in one or more of  the guidelines—

such as digital breast tomosynthesis—also are not cov-

ered by many insurance plans. 

In some instances, the policy search was unable to 

identify specific language describing the coverage of  

certain screening exams, and therefore it was not pos-

sible to verify whether these plans provided coverage 

for some services. This was particularly common for 

digital rectal exams, where the search was unable to 

identify specific coverage language for more than half  

of  the plans. 

Implications for Health
Efficacious cancer screening reduces cancer mortality. 

While even the most refined screening tests will never 

be perfect tools for detecting malignancies, in certain 

instances—such as cervical and colon cancer screening—

guidelines between organizations are fairly consistent. In 

other instances—such as screening for breast or prostate 

cancer—experts who have assessed the same evidence for 

risks and benefits have arrived at different conclusions. 

Relatively few studies have focused on whether confu-

sion about inconsistent screening guidelines affects phy-

sicians’ advice or hinders patients’ compliance with the 

guidelines. A 2010 study explored whether patients who 

had discussed colorectal screening options with their physi-

cians were more confused when asked to consider multiple 

recommended tests, rather than one, and whether their 

confusion led to lack of  compliance. The authors con-

cluded that both occurred—with patients who reported 

being confused nearly twice as likely to forego screening.52 

On the other hand, a 2009 study of  colorectal cancer 

screening by a nationally representative sample of  non-

federal, office-based primary care physicians, general prac-

titioners, general internists, and obstetrician/gynecologists 

found that although updated guidelines offer multiple 

screening options, 95% of  physicians surveyed routinely 

recommended colonoscopy and relatively few discuss the 

full menu of  test options.53 

It is clear that primary care physicians play a critical role 

in screening uptake, and adherence to cancer screening 

often hinges on effective physician-patient communica-

tion about screening. A 2009 study found that patients 

who perceived their physicians to be enthusiastic (at any 

level) in their discussions of  mammography or stool-based 

blood tests were significantly more likely to report a recent 

screening test than patients who reported no discussions 

with their doctors. “[I]t is not simply whether physicians 

communicate with patients about cancer screening that is 

important in promoting screening, but also how physicians 

communicate with patients,” the authors noted.9

Recent research underscores the importance of  

insurance coverage in cancer screening. A 2016 ran-

domized controlled study of  the impact of  health 

insurance on cancer screening rates during the 

Oregon Medicaid lottery, found that those who were 

selected in the lottery to acquire Medicaid cover-

age had significantly higher rates of  several common 

cancer screenings, including Pap tests and colonos-

copies, compared to those who were not selected.54 

Similarly, a 2015 study found that in states with 

early Medicaid expansion, breast cancer screening 

increased in precisely the low-income population 

expected to benefit most from the ACA.55 A 2016 

study showed that Medicare-eligible individuals were 

significantly more likely to undergo all examined pre-

ventive services—for breast cancer, colorectal cancer, 

and prostate cancer—and that the effect was most 

pronounced among low-income individuals.56 
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Guaranteed insurance coverage for recommended 

cancer screenings carries the promise of  reducing 

health disparities. Uninsured women are about half  as 

likely to have had a mammogram in the past year as 

the general population and are about 30% less likely to 

have had a Pap test in the past three years than insured 

women.57 Studies show that the CDC’s National 

Breast and Cervical Cancer Early Detection Program, 

which provides grants for support services (such as 

outreach, education, and help navigating the medical 

system) across the nation, has lowered breast cancer 

death rates, expanded women’s treatment options, and 

moved up the timing of  diagnosis and treatment of  

cervical cancer.57 

With cancer screening technologies being refined 

continually, it is vital that we address the twin issues of  

conflicting screening guidelines and variable insurance 

coverage for screening, and promptly correct lags or 

gaps in mandated coverage. When the hurdles to effec-

tive cancer screening are surmounted, it will represent 

an even more impressive public health milestone as the 

21st century unfolds. 
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Abstract
The receipt of clinical preventive services is important for health promotion and prevention of 
illness, death, and disability for women in the United States. Today, the Affordable Care Act 
makes a variety of evidence-based preventive services available with no out-of-pocket cost to 
women with certain health insurance plans. Nevertheless, available service receipt data suggest 
receipt of the services for all American adults remains suboptimal. This article seeks to raise 
awareness about the critical gaps in the delivery of preventive services to women and highlight 
opportunities for women, primary care providers, and public health professionals to increase 
receipt of clinical preventive services among women.

Introduction
The receipt of clinical preventive services can significantly improve health outcomes for women, 

and save tens of thousands of lives per year.1 For example, it is estimated that 3,700 lives would 

be saved and 30,000 cases of pelvic inflammatory disease would be prevented each year if 90% of 

women received appropriate screenings for breast cancer and chlamydia.1 With approximately half 

of women in the United States not receiving the life-saving and evidence-based preventive care they 

need, increasing rates of preventive care receipt remains a long-standing public health goal.2,3 Clinical 

preventive services are an important part of protecting, promoting, and maintaining the health and 
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well-being of women, while reducing the burden of 

disease, disability, and death.

One of the main hallmarks of the Affordable Care 

Act (ACA) is promoting and increasing access to receipt 

of clinical preventive services. In addition to creating 

the National Prevention Strategy and establishing 

the Prevention and Public Health Fund, the ACA 

has increased affordable access to health care—and 

preventive care in particular.

The ACA has significantly reduced the number of 

uninsured. By allowing young adults up to 26 years 

of age to stay on their parents’ health insurance plan 

(§1001), over 3 million young adults gained insurance 

between September 2010 and December 2011.4 From 

the third quarter of 2013 to October 2014, enrollment 

in Medicaid increased by about 10 million Americans.5 

Additionally, over 11.7 million people enrolled in 

coverage for 2015 through the new Health Insurance 

Marketplace, with tax credits for those with incomes 

between 100% and 400% of the federal poverty level 

and cost sharing subsidies for those with incomes 

between 100% and 250% of the federal poverty level.6 

During the first operating year of the Health Insurance 

Marketplace, the percentage of women ages 18–64 

years who were uninsured declined from 18.9% in 2013 

to 13.4% in 2014.7 Subsequent enrollment for 2015 

coverage is expected to further decrease the percentage 

of uninsured women.6

In addition to providing affordable insurance coverage 

to millions of women, the ACA (§1001, §4103–4107) 

has eliminated out-of-pocket costs for certain women’s 

preventive care services in many health plans.8 This 

provision applies to dozens of services for women of 

all ages (Table 1), includes well-woman visits, and is 

available to beneficiaries of the Medicaid expansion, 

non-grandfathered private health plans (grandfathered 

plans are exempt from the new regulations), and 

certain Medicaid and Children Health Insurance 

Programs. Medicare coverage with no out-of-pocket 

costs is provided for certain services. The complete 

list of services available with no out-of-pocket costs for 

non-grandfathered private health plans includes those 

recommended with a grade of A or B by the United 

States Preventive Service Task Force (USPSTF), 

vaccinations recommended by the Advisory Committee 

on Immunization Practices (ACIP), and recommended 

services for women and children supported by the 

Health Resources and Services Administration (HRSA).9 

To date, HRSA has endorsed a set of preventive services 

for women recommended by the Institute of Medicine, 

the Bright Futures guidelines for children from the 

American Academy of Pediatricians, and newborn 

screenings from the Discretionary Advisory Committee 

on Heritable Disorders in Newborns and Children.8

for the service to be covered without out-of-pocket costs are
complex and available in a different publication for reference
(Table 2).8 Despite these complexities, the preventive service
coverage requirement is broad in its implementation. Ap-
proximately 30 million women are estimated to be newly
covered for expanded preventive services under the ACA.10,11

This preventive service coverage requirement, paired with
the expansion of coverage, increases the opportunity for
women to receive the preventive care they need to help
prevent the onset of disease and reduce the severity and
duration of adverse conditions when they are detected early.

Baseline Rates of Service Receipt

Although robust national data for preventive services are
not currently available, data from the Centers for Disease

Control and Prevention (CDC) and other sources may be
leveraged to provide periodic insight into the progress being
made in the delivery of clinical preventive services to women.
CDC published two Morbidity and Mortality Weekly Report
supplements providing detailed baseline data for receipt of
key clinical preventive services among adults and chil-
dren.2,12 The findings from these reports confirm suboptimal
rates of receipt of recommended preventive care among
children and adults prior to implementation of the ACA.

Baseline assessments suggest there is opportunity for in-
creasing receipt of women’s preventive services that address
risk factors for cardiovascular disease, the leading cause of
death for women.13 The USPSTF recommends the use of
aspirin, when appropriate, by women ages 55–79 years for
the prevention of ischemic stroke.14 The prevalence of re-
commended aspirin use among this group of at-risk women

Table 1. Clinical Preventive Services Recommended for Women and Girls
by the United States Preventive Service Task Force, Advisory Committee on Immunization

Practices, or Supported by the Health Resources and Services Administration

Screenings/tests Vaccinations
Anemia Diphtheria, tetanus, pertussis
Autism Haemophilus influenzae type b
Bacteriura infection Hepatitis A
Blood pressure Hepatitis B
Breast cancer Herpes zoster
Cervical cancer Human papillomavirus
Chlamydia infection Inactivated poliovirus
Cholesterol Influenza (flu)
Colorectal cancer Measles, mumps, rubella
Congenital heart defect Meningococcal
Depression Pneumococcal
Developmental Rotavirus
Diabetes Varicella
Gestational diabetes
Gonorrhea Screenings with Counseling or Intervention
Hearing Alcohol misuse
Hematocrit or hemoglobin Intimate partner violence
Hemoglobinopathies or sickle cell Obesity
Hepatitis B Tobacco use
Hepatitis C
HIV Newborn Screenings
Human papillomavirus Suite of 57 metabolic and hemoglobinopathy

screenings for newborns
Hypothyroidism
Lead
Lung cancer Other
Osteoporosis Aspirin use to prevent heart attack or stroke
Phenylketonuria Psychosocial/behavioral assessments
Rh incompatibility Breast cancer: medications for risk reduction
Syphilis Dental caries prevention
Tuberculin Developmental surveillance
Vision Falls prevention

FDA-approved contraception
Fluoride chemoprevention

Counseling Folic Acid supplementation
BRCA-related cancers Gonorrhea Preventive Medication
Breastfeeding Height, weight, head, and BMI measurements
Healthy diet Iron supplements to prevent anemia
Sexually transmitted infections Oral health risk assessment
Skin cancer Well-child visits

Well-woman visits

The listed clinical preventive services apply according to age and other risk factors specified in the recommendations.
BMI, body mass index (defined as weight in kilograms divided by the square of height in meters); FDA, U.S. Food and Drug Administration.
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The specifics of how the coverage requirement 

applies to individual plans and the details of what 

conditions must be met for the service to be covered 

without out-of-pocket costs are complex and available 

in a different publication for reference (Table 2).8 

Despite these complexities, the preventive service 

coverage requirement is broad in its implementation. 

Approximately 30 million women are estimated to be 

newly covered for expanded preventive services under 

the ACA.10,11

This preventive service coverage requirement, 

paired with the expansion of coverage, increases the 

opportunity for women to receive the preventive care 

they need to help prevent the onset of disease and reduce 

the severity and duration of adverse conditions when 

they are detected early.

Baseline Rates of Service Receipt

Although robust national data for preventive 

services are not currently available, data from the 

Centers for Disease Control and Prevention (CDC) 

and other sources may be leveraged to provide 

periodic insight into the progress being made in the 

delivery of clinical preventive services to women. 

CDC published two Morbidity and Mortality Weekly 

Report supplements providing detailed baseline data 

for receipt of key clinical preventive services among 

adults and children.2,12 The findings from these reports 

confirm suboptimal rates of receipt of recommended 

preventive care among children and adults prior to 

implementation of the ACA.

Baseline assessments suggest there is opportunity for 

increasing receipt of women’s preventive services that 

address risk factors for cardiovascular disease, the leading 

cause of death for women.13 The USPSTF recommends 

the use of aspirin, when appropriate, by women ages 

55–79 years for the prevention of ischemic stroke.14 The 

prevalence of recommended aspirin use among this 

group of at-risk women was 21.7% in 2007–2008, the 

latest years for which these data are available.15 Tobacco 

use screening and cessation is another service strongly 

recommended by the USPSTF.16

Despite the strong evidence linking tobacco use to 

cardiovascular disease, cancer, and other ailments, 

2009–2010 data showed that only 23.2% of women 

who used tobacco were provided cessation counseling 

or cessation medications.17 Improvement in receipt of 

these high-value services is vital to reducing the burden 

of cardiovascular disease, and other chronic conditions, 

among women.

Lessons from Prior Health  
Reform Efforts

Findings from health reform efforts predating the ACA 

suggest that it may take several years for researchers 

using population-level surveys to measure and publish 

significant improvements in the receipt of preventive 

services and that those changes will be most pronounced 

in the portion of people newly receiving health insurance 

coverage as a result of the reforms. For example, in 

was 21.7% in 2007–2008, the latest years for which these
data are available.15 Tobacco use screening and cessation is
another service strongly recommended by the USPSTF.16

Despite the strong evidence linking tobacco use to cardio-
vascular disease, cancer, and other ailments, 2009–2010 data
showed that only 23.2% of women who used tobacco were
provided cessation counseling or cessation medications.17

Improvement in receipt of these high-value services is vital to
reducing the burden of cardiovascular disease, and other
chronic conditions, among women.

Lessons from Prior Health Reform Efforts

Findings from health reform efforts predating the ACA
suggest that it may take several years for researchers using
population-level surveys to measure and publish significant
improvements in the receipt of preventive services and that
those changes will bemost pronounced in the portion of people
newly receiving health insurance coverage as a result of the
reforms. For example, in 2007, a comprehensive health reform
effort took effect in Massachusetts. Similar to the ACA,
Massachusetts provided near-universal insurance coverage
through shared individual, employer, and government re-
sponsibility. The uninsured rate among adults aged 19–64
years dropped from 13.4% (2006) to 5.8% (2010) following
reform.18 For that same age group, there were also increases in
recent preventive care visits (69.9% to 75.8%) during the same
timeframe.18 Similarly, in 2008, Oregon used a lottery to ex-
pand enrollment in Medicaid to approximately 10,000 low-
income adults. Getting Medicaid coverage increased the
receipt of preventive care such as mammograms (by 100%),
cervical cancer screening (by 30%), and cholesterol monitor-
ing (by 50%) compared with those without Medicaid.19 The
results from these studies suggest the next few years may show
significant increases in receipt of preventive services among

those gaining health insurance through the ACA’s coverage
expansions that took effect in 2014.

Early Data Following Partial ACA Implementation

Preliminary findings from studies that have measured the
receipt of preventive services following the implementation of
the ACA in 2010, but before the full effect of the law can be
measured, suggest the ACA has begun to improve the rate of
preventive service receipt amongwomen.A recent analyses by
Lipton and Decker estimated that the ACA provisions that
expanded coverage and provided no out-of-pocket cost cov-
erage for preventive services increased likelihood of receiving
and completing the human papillomavirus (HPV) vaccine by
7.7 and 5.8 percentage points, respectively, for women ages
19–25 relative to a control group of women age 18 or 26.20

This rise in receipt of the HPV vaccine ensures fewer women
will develop infections and some cancers attributed to HPV
infection.21 Assessing the impact of Medicaid expansion—as
per the ACA—on receipt of preventive services, Sabik et al.
ascertained that Medicaid expansion was associated with a
higher receipt of preventive services among women. Specifi-
cally, they discovered that women in nonexpansion states had
significantly lower odds of receiving recommended mammo-
grams (odds ratio [OR] 0.87, 95% confidence interval [CI]
0.79–0.95) or Pap tests (OR 0.87, 95% CI 0.79–0.95).22 The
trend of preventive service receipt will be further assessed as
the implementation of the ACA progresses and data on pre-
ventive service receipt becomes available.

Barriers and Opportunities to Receipt
of Preventive Services

There are a number of individual and systematic factors
that affect the receipt of recommended preventive care. Some

Table 2. ACA Preventive Services Coverage Requirement by Payer (x1001, x4103–4107)

Payer
USPSTF grade ‘‘A’’ and ‘‘B’’

recommendations ACIP recommendations

Endorsed by HRSA (IOM
Women’s Preventive Service
Guidelines, Bright Futures,

Newborn Screenings)

Non-grandfathered
private health
insurance plansa

Required to cover with no
out-of-pocket costs

Required to cover with no
out-of-pocket costs

Required to cover with no
out-of-pocket costs

Medicaid expansion
plans

Required to cover with no
out-of-pocket costs

Required to cover with no
out-of-pocket costs

Required to cover with no
out-of-pocket costs

Traditional Medicaid
plans

No requirement. State option.
Incentive of 1% increase in
federal medical assistance
percentage (FMAP) if all
USPSTF and ACIP recom-
mendations covered with
no out-of-pocket costs.

No requirement. State option.
Incentive of 1% FMAP
increase if all USPSTF and
ACIP recommendations
covered with no out-of-
pocket costs.

No requirement; State option

Medicare Required to cover with no
out-of-pocket costs if pre-
ventive service is covered
by Medicare

Required to cover with no
out-of-pocket costs if
preventive service is
covered by Medicare

No requirement; Federal
option

Source of data: Fox JB, Shaw FE. Clinical preventive services coverage and the Affordable Care Act. Am J Public Health 2015;105:e7–e10.
aGrandfathered plans that were in existence on or before March 23, 2010, and have continually met certain requirements are not required

to cover any preventive care.
ACA, Affordable Care Act; ACIP, Advisory Committee on Immunization Practices; HRSA, Health Resources and Services

Administration; IOM, Institute of Medicine; USPSTF, United States Preventive Service Task Force.
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2007, a comprehensive health reform effort took effect 

in Massachusetts. Similar to the ACA, Massachusetts 

provided near-universal insurance coverage through 

shared individual, employer, and government re- 

sponsibility. The uninsured rate among adults aged 

19–64 years dropped from 13.4% (2006) to 5.8% (2010) 

following reform.18 For that same age group, there were 

also increases in recent preventive care visits (69.9% to 

75.8%) during the same timeframe.18 Similarly, in 2008, 

Oregon used a lottery to expand enrollment in Medicaid 

to approximately 10,000 low- income adults. Getting 

Medicaid coverage increased the receipt of preventive 

care such as mammograms (by 100%), cervical cancer 

screening (by 30%), and cholesterol monitoring (by 50%) 

compared with those without Medicaid.19 The results 

from these studies suggest the next few years may show 

significant increases in receipt of preventive services 

among those gaining health insurance through the 

ACA’s coverage expansions that took effect in 2014.

Early Data Following Partial  
ACA Implementation

Preliminary findings from studies that have measured 

the receipt of preventive services following the 

implementation of the ACA in 2010, but before the 

full effect of the law can be measured, suggest the ACA 

has begun to improve the rate of preventive service 

receipt among women. A recent analyses by Lipton 

and Decker estimated that the ACA provisions that 

expanded coverage and provided no out-of-pocket cost 

coverage for preventive services increased likelihood of 

receiving and completing the human papillomavirus 

(HPV) vaccine by 7.7 and 5.8 percentage points, 

respectively, for women ages 19–25 relative to a control 

group of women age 18 or 26.20 This rise in receipt of 

the HPV vaccine ensures fewer women will develop 

infections and some attributed to HPV infection.21 

Assessing the impact of Medicaid expansion—as per 

the ACA—on receipt of preventive services, Sabik et 

al. ascertained that Medicaid expansion was associated 

with a higher receipt of preventive services among 

women. Specifi- cally, they discovered that women 

in nonexpansion states had significantly lower odds 

of receiving recommended mammograms (odds ratio 

[OR] 0.87, 95% confidence interval [CI] 0.79–0.95) 

or Pap tests (OR 0.87, 95% CI 0.79–0.95).22 The trend 

of preventive service receipt will be further assessed as 

the implementation of the ACA progresses and data on 

preventive service receipt becomes available.

Barriers and Opportunities to 
Receipt of Preventive Services

There are a number of individual and systematic 

factors that affect the receipt of recommended preventive 

care. Some of these factors include insufficient access to 

primary care providers, lack of patient education about 

services, limited time during patient appointments for 

the delivery of preventive services, and payment models 

that do not provide sufficient incentives to prioritize 

preventive care. Fortunately, there are opportunities to 

reduce or eliminate these barriers.

Access
Access to health care is critical for women to benefit 

from the preventive service coverage with no out-of-

pocket cost provision in the ACA. Having sufficient 

access means consumers have the ability to afford 

health care services, access a health care location where 

needed services are provided in a timely manner, and 

find a health care provider with whom the patient 

can communicate and trust.23 Gaining entry into the 

health care system in the United States generally 

begins with having health insurance. Accessing a health 
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care location to receive preventive services requires 

consumers to find a primary care provider who will 

accept them as a patient. And in order to benefit from 

coverage without out-of-pocket costs for preventive 

services, this provider must be within the patient’s 

insurance network of providers. Successfully navigating 

all of these steps can be difficult given a shortage of 

primary care providers and family physicians who 

serve women.24,25 This may also be a challenge for 

women newly enrolled in a health insurance plan 

and not familiar with using health insurance to access 

primary care services. Assuming a consumer is able 

to secure a primary care provider and schedule a 

timely appointment, she must still make it to her 

appointment—a task that may be challenging for 

women who work, care for children, provide eldercare, 

or do a combination of these activities. Making 

scheduled appointments becomes more difficult if 

women encounter barriers to transportation, a factor 

that continues to adversely affect access to healthcare 

in the United States.26 In the end, preventive service 

coverage alone is not sufficient for women to access 

preventive care.

Fortunately, there are a number of ACA provisions 

that aim to improve patient access to primary care. 

Patients’ access to preventive care is primarily expanding 

as more Americans gain entry into the health system 

by obtaining health insurance coverage through the 

Health Insurance Marketplace. To date, an estimated 

16.4 million previously uninsured people have gained 

health insurance coverage since the implementation 

of the ACA coverage provisions.27 As the number of 

insured Americans continues to rise, the ACA expands 

the capacity to provide primary care services by 

funding efforts to support the operation, expansion and 

construction of community health centers throughout 

the country over 5 years (§5313).28 With the allocation of 

these funds, the number of patients served by community 

health centers on an annual basis has increased by nearly 

6 million—from 17 million in 2009 to 23 million in 

2014.28 In turn, these clinics are supported by HRSA to 

receive recognition as patient centered medical homes 

(PCMHs), a designation reserved for clinics that achieve 

quality standards such as ensuring patient-centered 

access to care by expanding operating hours and offering 

alternative types of clinical encounters.29,30 In parallel, 

the ACA is expanding the primary care workforce by 

increasing investments in the National Health Service 

Corps, a program that funds 9,200 Corps clinicians 

to serve in medically underserved communities, and 

increasing investments in primary care residency 

positions and programs.31,32 Collectively, these ACA 

provisions are perceived to be improving consumers’ 

access to preventive care.7,33

Education
The ACA’s preventive service coverage requirement 

has been in effect for certain plans for up to five years 

for the USPSTF and ACIP services and for up to two 

years for the HRSA-endorsed women’s preventive 

services. A poll conducted in March of 2014 found 

that fewer than half of Americans were aware that the 

ACA eliminates out-of-pocket costs for select preventive 

care.34 Addressing this knowledge gap is critical to 

optimizing preventive care receipt, especially among 

women given the tendency for women to forgo care due 

to cost or perceived cost. A recent survey found that 

20% of women aged 18–64 report that they postponed 

preventive services in the past year due to cost, including 

13% of insured and 52% of uninsured women.35 

Knowing that some preventive care is available at no 

out-of-pocket cost may help mobilize consumers to seek 



an e-Book Series Increasing Receipt of Women’s Preventive Services

26   |    Liebertpub.com/JWH

out these services. Increased efforts by health care and 

public health professionals to make more women and 

their providers aware of this special coverage could help 

increase uptake of preventive services.

The U.S. Department of Health and Human Services 

is making strides to increase the public’s knowledge 

about preventive service coverage and other health 

insurance benefits. There are a number of resources 

and tools available to help consumers learn about 

their preventive service coverage benefit. The Centers 

for Medicare and Medicaid Services (CMS) leads an 

initiative called ‘‘Coverage to Care,’’ a campaign to 

help people use their health care coverage to access 

primary care.36

Consumers can access the Coverage to Care Roadmap 

online at www.hhs.gov/healthcare/prevention/index.

html. Healthcare professionals can also download 

or order free Coverage to Care materials online at 

http://marketplace.cms.gov/c2c. CMS also houses 

the Center for Consumer Information and Insurance 

Oversight (CCIIO), a government resource center that 

provides information and technical support through 

the Consumer Assistance Program to help consumers 

understand their health insurance coverage and, if 

appropriate, appeal coverage decisions.37

Consumer education about the value of clinical 

preventive services can be a contributing factor to the 

receipt of services.38 If women are aware of the health 

benefits that preventive services may offer, they may 

be more inclined to receive re- commended care.39 

For example, data suggest that lack of knowledge is 

the main reason why parents of girls allow their child 

to go without receiving the ACIP-recommended 

vaccine that protects against HPV infection.21,40 If more 

unvaccinated young women were informed about the 

benefits of the HPV vaccine—and its potential for being 

covered with no out-of-pocket costs—HPV vaccination 

coverage might rise. Addressing knowledge deficits 

about recommended preventive care and the health 

benefits of these services is a key step to increase receipt 

of preventive care. Recently a wealth of consumer-facing 

information about recommended preventive services 

has been made publicly available online. One new 

consumer-facing tool is CDC’s Prevention Checklist, an 

interactive tool, also available as a mobile application, 

that produces a list of recommended preventive services 

specific to the user based on sex, age and, if appropriate, 

pregnancy status.41 Each service in the list also has a link 

to valid information about the preventive services for 

consumers. This tool is available online at www.cdc.

gov/prevention/. Medicare also provides information 

about Part B preventive services coverage at www.

medicare.gov/coverage/preventive-and-screening-

services.html. Despite the public availability of this 

information, it remains critical for patients to speak with 

their providers about the preventive services that are 

recommended for them. This patient–provider dialogue 

is fundamental to the delivery of preventive services.42–44 

Given their knowledge of their patients’ medical history 

and family health history and their extensive knowledge 

about the risks and benefits associated with preventive 

services, primary care providers are uniquely situated 

to champion the delivery of recommended preventive 

services.

Delivery
Receipt of clinical preventive services may also 

face barriers from the supply side. One key factor is 

the limited amount of time a provider has to provide 

preventive services. Yarnall et al. estimated that it would 

take a primary care provider in a standard-sized practice 

7.4 hours of every working day to implement all of the 

http://www.hhs.gov/healthcare/prevention/index.html
http://www.hhs.gov/healthcare/prevention/index.html
http://marketplace.cms.gov/c2c
http://www.cdc.gov/prevention/
http://www.cdc.gov/prevention/
http://www.medicare.gov/coverage/preventive-
http://www.medicare.gov/coverage/preventive-
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USPSTF recommendations in every case that warranted 

a preventive service.45 The authors also found that it 

would take 2 hours of every working day just providing 

the services recommended with an ‘‘A’’ grade by the 

USPSTF.46 These time constraints may limit the degree 

to which primary care providers prioritize the delivery of 

preventive services during patient visits.

An emerging body of evidence suggests leveraging the 

workforce of other state-qualified nonlicensed providers, 

like community health workers, can be an effective way 

to improve uptake of appropriate preventive services and 

help alleviate the limitations that come with health care 

provider time constraints.47–51 With appropriate training 

and supervision, community health workers may be used 

to provide services like one-on-one counseling services.52 

These counseling services may address women’s health 

issues such as breastfeeding, contraceptives, intimate 

partner violence, prevention of sexually transmitted 

infections and HIV, or diet and nutrition—all of which 

are services made available without out-of-pocket costs 

through the preventive services coverage requirement. 

Studies have also shown that community health worker 

interventions can increase preventive service receipt, 

particularly for immunizations, mammograms, cervical 

cancer screenings, and blood pressure management 

services.47,48,53,54 Overall, implementing a policy that 

authorizes nonphysician team members, such as nurses, 

pharmacists, and community health workers, to support 

primary care providers in the education or provision 

of preventive services can be an effective approach 

to address provider time constraints and increase the 

provision of preventive services.55,56 States are beginning 

to explore financing options to sustain the workforce 

of non-licensed providers, allowing for more clinics to 

adopt team-based models of care.57

The movement to improve the quality of care provided 

has also led to the development of new models of care 

that hold promise for increasing receipt of recommended 

services. For example, the National Committee for 

Quality Assurance Patient-Centered Medical Home 

Recognition program is the program that HRSA is 

using to certify HRSA-funded health centers as PCMHs 

across the nation. It has a ‘‘must-pass’’ standard that 

requires PCMH-recognized clinics to monitor receipt of 

preventive care services, chronic care measures, and/

or immunization coverage for their patient population.30 

Studies suggest adoption of this PCMH model increases 

preventive service receipt.58–60 Emerging payment 

models being explored by the CMS Center for Medicare 

and Medicaid Innovation are also expected to drive 

improvement in preventive service receipt.61 Meaningful 

use of certified electronic health record systems through 

the Medicare and Medicaid Electronic Health Record 

Incentive Programs, for example, includes components 

that require providers to use clinical decision support 

tools to provide evidence-based care and develop 

registries to identify patients who are not up-to-date 

on their recommended preventive care. The 2019 

launch of the Merit-Based Incentive Payment System, 

a new quality reporting system that adjusts payments 

for services provided to Medicare beneficiaries based 

on providers’ performance measures, is expected to 

accelerate and sustain this movement towards value-

based payment.62 These types of systems are anticipated 

to improve receipt of appropriate clinical preventive 

services.

Conclusion
Baseline assessments indicate there is much room 

for improvement in the receipt of preventive services 

among women. The preventive services coverage 

requirement and other provisions in the ACA have 
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increased access to preventive care, optimizing the 

opportunity for women to receive recommended 

clinical preventive services. These new opportunities, 

driven by the ACA and new models of care, have 

the potential to overcome barriers in the receipt of 

preventive care. If these opportunities are fully realized 

and leveraged, the increasing use of preventive services 

could allow more American women to enjoy longer, 

healthier lives from the timely detection and response 

to preventable adverse health conditions.
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Abstract
Background: African American women have lower 5-year cancer survival rates than non-Latino White women. 
Differences in perceived benefits of early cancer detection among racial/ethnic groups may affect cancerscreening 
behaviors. This study assessed correlates of perceived benefits of early breast, cervical and colorectal cancer detection 
among 513 African American women.

Methods: Using a community-partnered participatory research approach, we conducted a survey on cancer 
screening, risk behaviors, and related knowledge and attitudes among African American parishioners at 11 churches 
in South Los Angeles, a neighborhood that experiences one of the highest cancer mortality rates in California.

Results: African American women who participated in this study were more likely to believe that chances for 
survival are very good or good after early detection of breast cancer (74%) than after early detection of colorectal 
(51%) and cervical cancer (52%). Multivariate analyses show that perceived benefit of early cancer detection is 
associated with higher cancer knowledge and having discussed one’s cancer risk with a doctor.

Conclusions: Given that 5-year survival rates for early stage breast, cervical, and colorectal cancer range from
84% to 93%, our data suggest that a substantial proportion of African American women in South Los Angeles
are not aware of the benefits of early detection, particularly of colorectal and cervical cancers. Programs that
increase cancer knowledge and encourage a discussion of individual’s cancer risk with a doctor may be able to
increase perceived benefit of early detection, a construct that has been shown to be associated with cancer
screening in some studies.
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Introduction

Screening tests such as mammograms, Pap smears, 

and colonoscopies can detect cancer early and increase 

survival rates.1 Based on a vast body of research, 

screening guidelines have been developed for the early 

detection of breast, cervical, and colorectal cancer.2 Not 

all women are aware of these screening guidelines.3,4 

However, a woman’s belief regarding the benefits of 

screening is a construct that is included in many health 

behavior theories, including the Health Belief Model, 

Social Cognitive Theory, and the Health Behavior 

Framework.5–7 This construct, also labeled “perceived 

efficacy of early detection” or “perceived benefits 

of screening,” has been discussed in the literature 

and particularly in studies with minority women in 

connection with fatalism.8,9 Women who perceive a 

cancer diagnosis as a “death sentence” typically do not 

believe that screening and early detection will improve 

survival after a cancer diagnosis.10,11

A woman’s belief in the benefit of screening may 

be influenced by her social network, her health care 

providers, and the media.12,13 Women who have a 

regular health care provider and who undergo routine 

checkups may discuss the benefit of early detection with 

their providers, who usually recommend screening. 

Media can have a positive influence by reporting 

women’s success stories in which cancers are detected 

early and successfully treated or a negative influence 

by reporting conflicting recommendations regarding 

screening guidelines or by casting doubt about the value 

of screening.13,14 Perceived benefits of screening may 

also be influenced by a woman’s level of education and 

income, access to health care, and by cancer statistics 

that a woman observes in her social network and 

community.9

Researchers are interested in assessing perceived 

benefit of early cancer detection because this belief 

is postulated to influence the utilization of cancer 

screening tests, and it can potentially be modified 

through intervention. Stewart and colleagues found that 

perceived benefit of screening assessed at baseline was 

significantly associated with receipt of a mammogram at 

3-year follow-up in a large and ethnically diverse sample 

of women and in the subgroup of African American 

women that were studied.15 However, other studies did 

not show an association of perceived benefit of early 

cancer detection and cancer screening behavior.16

Our research team, comprised of academic and 

community faculty, conducted community-partnered 

research that included a survey of African American 

women in 11 churches in South Los Angeles. South 

Los Angeles, a series of contiguous communities with 

a shared history, has a large proportion of African 

American residents (28% compared with 8% in Los 

Angeles County) that are disadvantaged with respect 

to income (31% have a household income less than 

100% of federal poverty level, compared with 18% 

in Los Angeles County) and education (39% of adults 

have less than a high school education compared with 

23% of adults in Los Angeles County), access to health 

care (38% uninsured nonelderly adults, 18–64 years old 

versus 28% in Los Angeles County).17 This area has one 

of the highest mortality rates, including for lung cancer 

(39.9 per 100,000 population compared with 31.3 in 

Los Angeles County), breast cancer (28.5 per 100,000 

population compared with 21.3 in Los Angeles County), 

and colorectal cancer (19.8 per 100,000 population 

compared with 14.3 in Los Angeles County).17

Compared with non-Latino white women, African 

American women experience a greater mortality of breast, 

cervical, and colorectal cancer, later stage of diagnosis, 
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and lower 5-year survival rates (see Table 1).18 The 

purpose of this analysis is to gain a better understanding 

of the importance of this construct for participating in 

breast, cervical, and colorectal cancer screening among 

underserved African American women in South Los 

Angeles to inform future intervention development for  

this community.

Methods
This cross-sectional study used a community-partnered 

participatory research approach to develop the study 

aims and survey. Details of the study design have been 

described previously.19 In brief, this study was planned 

by a team of academic and community investigators. 

Utilizing a community-partnered participatory approach 

pioneered by L. Jones and colleagues,20 a survey 

instrument was developed. The survey was conducted 

at 11 predominantly African American churches, 

including African Methodist Episcopal, Baptist, Seventh 

Day Adventist, and nondenominational churches. 

Community investigators participated in the analysis 

and interpretation of the data and the preparation 

of this manuscript. The overarching goal of this 

study was to gather data from the African American 

faith community in South Los Angeles about cancer 

awareness and behaviors associated with prevention and 

screening for early detection. This study was approved 

by the Institutional Review Board of Charles R. Drew 

University of Medicine and Science.

Measures
Perceived benefit of early cancer detection was assessed by 

asking participants three questions: “If breast/cervical/

colorectal cancer is detected early, what do you think is 

a person’s chance for survival? Would you say that her 

chance is: very good, good, fair, or poor?”

Cancer knowledge was measured using 25 true/false 

items that also had a “don’t know” response option. 

Items were selected from Webpages of UCLA’s Jonsson 

Comprehensive Cancer Center (Cancer Fact Sheet),21 

Women’s Health (Women and Cancer),22 the American 

Cancer Society (Learn about Cancer),20 and the Cancer 

Fact Sheet.23 True/false items related to knowledge 

about general cancer and specific questions about breast, 

cervical, and colorectal cancer included the following 

questions:
• Human papilloma virus (HPV), a virus that can cause 

cancer, is contagious;

• There are no symptoms of cervical cancer in the early 
stages;

• In its early stages, cervical cancer causes no pain or 
other symptoms;

• A diet high in animal fat increases the risk for several 
types of cancer;

•  Regular exercise reduces risk for many types of cancer;
• Some polyps (bump on the surface of the colon) may 

become cancer;
• Having an inflammatory bowel disease for a long 

time increases a person’s risk of developing colorectal 
cancer;

than 100% of federal poverty level, compared with 18% in
Los Angeles County) and education (39% of adults have
less than a high school education compared with 23% of
adults in Los Angeles County), access to health care (38%
uninsured nonelderly adults, 18–64 years old versus 28% in
Los Angeles County).17 This area has one of the highest
mortality rates, including for lung cancer (39.9 per 100,000
population compared with 31.3 in Los Angeles County),
breast cancer (28.5 per 100,000 population compared with
21.3 in Los Angeles County), and colorectal cancer (19.8
per 100,000 population compared with 14.3 in Los Angeles
County).17

interpretation of the data and the preparation of this manu-
script. The overarching goal of this study was to gather data
from the African American faith community in South Los
Angeles about cancer awareness and behaviors associated
with prevention and screening for early detection. This study
was approved by the Institutional Review Board of Charles
R. Drew University of Medicine and Science.

Measures

Perceived benefit of early cancer detection was assessed
by asking participants three questions: ‘‘If breast/cervical/
colorectal cancer is detected early, what do you think is a

Table 1. Cancer Statistics for African American and Non-Latino White Women

Lifetime probability (%) of developing or dying from cancer, 2007–2009

Developing Dying

African American White African American White

All sites 33.7 (1 in 3) 38.9 (1 in 3) 19.2 (1 in 5) 19.6 (1 in 5)
Breast 10.9 (1 in 9) 12.7 (1 in 8) 3.2 (1 in 31) 2.7 (1 in 37)
Colorectum 5.0 (1 in 20) 4.7 (1 in 21) 2.3 (1 in 44) 1.9 (1 in 53)
Uterine cervix 0.8 (1 in 119) 0.6 (1 in 153) 0.4 (1 in 250) 0.2 (1 in 479)

Five-year relative survival
rates (%), U.S., 2002–2008 Percent diagnosed localized

African American White African American White

Breast 51 61
All stages 78 90
Localized 93 99

Colorectuma 36 40
All stages 57 65
Localized 86 90

Uterine cervix 40 49
All stages 59 69
Localized 84 92

aMale and female.

Click to view Table 1
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• Certain types of cancer are genetic; and
• Ethnicity is a factor in the development of certain type 

of cancer.

A knowledge score was created by adding the number 

of correct responses. Since all other variables were 

categorical and for ease of interpretation, cancer-related 

knowledge was categorized into tertiles: (1) low, (2) 

medium, and (3) high.

Perceived health status was assessed using a single item: 

“In general, would you say that your health is excellent, 

very good, good, fair, or poor?”

Perceived risk of developing cancer was measured by asking 

participants “Compared to the average woman your 

age, how would you rate your own risk of getting cancer? 

Would you say that your risk is: same, higher, or lower?”

Participants were also asked if they had a regular or 

primary care doctor (access to care), if they had ever 

discussed their personal risk for any type of cancer with 

their doctor, and demographic data including gender, 

age, education, and marital status.

Sample and recruitment
The data for this study was collected during late winter 

2012 and early spring 2013. Over a 4 months period 

in 2012, the Community Principal Investigator (Co-

PI) conducted community-engagement tasks with 13 

churches in South Los Angeles, successfully garnering 

participation of 11 predominantly African American 

churches, including African Methodist Episcopal, 

Baptist, Seventh Day Adventist, and nondenominational 

churches. Church membership ranged from 50 to 

over 700 individuals. On the day of data collection, 

the PI and one of the Co-PI’s described the study and 

informed consent process to potential respondents at 

a designated time during the church service. A total 

of 801 participants (11 –149 participants per church) 

completed the study questionnaire in English, which 

took between 30 and 45 minutes. Assistance with reading 

the questionnaire was provided to 45 respondents 

who requested help. Upon completion of the survey, 

participants received $10 cash. Of 827 individuals who 

were approached, 801 (97%) decided to participate in 

the study; only 26 individuals refused.18 This analysis 

included only African American women (n=513) who 

completed the survey. Therefore, 256 men and 32 

women who did not self-identify themselves as African 

American were excluded from data analysis.

Statistical analysis
Statistical analysis was performed with the SPSS® 

program (SPSS 20.0 for Windows, SPSS Inc., Chicago, 

IL). Bivariate chi square tests were conducted to 

determine relationships between the outcome measure, 

perceived benefit of early detection of cancer, and 

other independent variables. In addition, a series 

of multivariate logistic regressions were performed 

predicting two levels of the outcome variable (very 

good and good versus fair and poor). A p-value <0.01 

was considered statistically significant to account for 

multiple comparisons. To test for multicollinearity, 

intercorrelations among independent variables 

were examined. Additionally, data was examined 

for clustering effects and the intracluster correlation 

are shown to be relatively small; therefore, data was 

analyzed in a standard way.

Results
Characteristics of sample

Age of participants ranged from 18 to 94 years. 

Sixty-five percent of participants were 50 years of age 

or older and 14% had no regular or primary care 
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physician. Eighteen percent of participants reported 

fair or poor health.

Sixty-nine individuals (9.0%) reported that they have 

been diagnosed with a cancer, including 25 with breast 

cancer, 17 with cervical cancer, and 3 with colorectal 

cancer. Although 355 (69%) of respondents reported 

that one of their family members (blood relatives) had 

been diagnosed with some type of cancer, 48% of 

respondents had never discussed their personal risk of 

cancer with a doctor, including 44% of respondents 

aged 50 and older. Sixteen percent of the African 

American women who participated in this study 

indicated that compared with the average woman their 

age, they have a higher risk of developing cancer. In 

addition, 46% indicated that their risk is the same as 

others, whereas 38% perceived a lower risk than their 

counterparts (see Table 2).

Perceived benefit of early cancer detection
African American women who participated in this 

study reported a more positive perception about early 

detection of breast cancer than colorectal and cervical 

cancers. More than 74%, 51%, and 52% of participants 

indicated that if breast, colorectal, and cervical cancers 

are “detected early” a person’s chances of survival are 

very good or good, respectively.

Cancer knowledge
The cancer knowledge score from the 25-item scale 

ranged from 2 to 24, with a mean of 14 and a median of 

15. The proportion of “don’t know” responses ranged 

from 12% to 61% for individual items. Respondents 

demonstrated highest knowledge (>70% correct) for 

some of the more general items such as “certain types 

of cancer are genetic” or “a diet rich in fruits and 

vegetables greatly reduces risk of developing cancer.” 

Respondents had the lowest proportion of correct 

responses (<40% correct) and the largest proportion of 

don’t know responses (30%–60%) for some of the items 

on specific cancers such as “those who smoked for many 

years are at increased risk of developing colon cancer” 

and “human papilloma virus (HPV), a virus that can 

cause cancer, is contagious.”

Bivariate relationship
At the bivariate level (chi-square test), several 

variables including (1) education, (2) cancer knowledge, 

(3) perceived health status, (4) family history of cancer, 

and (5) discussion of cancer risk with a physician all 

showed a significant association with perceived benefit 

of early detection of breast, cervical, and colorectal 

cancer (see Table 2).

proportion of ‘‘don’t know’’ responses ranged from 12% to
61% for individual items. Respondents demonstrated highest
knowledge (>70% correct) for some of the more general
items such as ‘‘certain types of cancer are genetic’’ or ‘‘a diet
rich in fruits and vegetables greatly reduces risk of devel-
oping cancer.’’ Respondents had the lowest proportion of
correct responses (<40% correct) and the largest proportion
of don’t know responses (30%–60%) for some of the items
on specific cancers such as ‘‘those who smoked for many
years are at increased risk of developing colon cancer’’ and
‘‘human papilloma virus (HPV), a virus that can cause can-
cer, is contagious.’’

Bivariate relationship

At the bivariate level (chi-square test), several variables
including (1) education, (2) cancer knowledge, (3) perceived
health status, (4) family history of cancer, and (5) discussion

of cancer risk with a physician all showed a significant as-
sociation with perceived benefit of early detection of breast,
cervical, and colorectal cancer (see Table 2).

Multivariate evaluation

Multivariate logistic regression shows that only four in-
dependent variables are significantly associated with per-
ceived chance of survival if cancer is detected early. Higher
level of cancer knowledge, having a discussion of cancer risk
with a physician, and a higher level of perceived health status
are most consistently associated with high perceived chance
of survival (see Table 3).

Controlling for all other independent variables, partici-
pants who reported that ‘‘if a person’s breast cancer is de-
tected early, she has a very good/good chance to survive’’
(versus poor/fair) were 4.09 (95% confidence interval [CI]
2.20–7.62) times more likely to have a high level of cancer-

Table 2. Characteristics of Study Sample and Bivariate Relationships Between Perceived
Benefits of Early Detection of Breast, Colorectal and Cervical Cancers

and Selected Variables Among African American Women (N = 513)

Perceived chance of survival if cancers are detected early

Breast Colorectal Cervix

Very good
or good

Fair
or poor

Very good
or good

Fair
or poor

Very good
or good

Fair
or poor

Total
N= 361
(74%)

N= 124
(26%)

N= 252
(51%)

N= 238
(49%)

N = 246
(52%)

N= 226
(48%)Independent

Variables N (%) n (%) n (%) n (%) n (%) n (%) n (%)

Age
< 50 years 179 (35) 129 (75) 43 (25) 91 (53) 81 (47) 96 (47) 73 (43)
‡ 50 years 334 (65) 232 (74) 81 (26) 161 (51) 157 (49) 150 (49) 153 (51)

Education
No college degree 249 (50) 156 (68) 75 (33) 113 (48) 121 (52) 109 (47) 121 (53)
College degree 248 (50) 199 (83) 42 (17) 136 (56) 106 (44) 134 (59) 94 (41)

Marital status
Single 367 (72) 249 (72) 96 (28) 175 (50) 172 (50) 174 (52) 161 (48)
Married 146 (28) 112 (80) 28 (20) 77 (54) 66 (46) 72 (53) 65 (47)

Cancer knowledge
High 170 (33) 145 (88) 20 (20) 113 (68) 53 (32) 103 (66) 54 (34)
Medium 197 (38) 146 (76) 46 (24) 96 (50) 97 (50) 97 (51) 93 (49)
Low 146 (29) 70 (55) 58 (45) 43 (33) 88 (67) 46 (37) 79 (63)

Perceived health status
Fair/poor 92 (18) 45 (55) 37 (45) 33 (40) 50 (60) 33 (40) 49 (60)
Good 234 (46) 174 (77) 51 (23) 125 (55) 101 (45) 119 (55) 97 (45)
Excellent/very good 186 (36) 141 (80) 36 (20) 93 (52) 87 (48) 93 (54) 80 (46)

Family member with cancer
Yes 355 (69) 263 (77) 78 (23) 188 (54) 157 (46) 175 (53) 154 (47)
No 158 (31) 98 (68) 46 (32) 64 (44) 81 (56) 71 (50) 72 (50)

Have a regular Doctor
Yes 439 (86) 317 (76) 102 (24) 223 (53) 201 (47) 217 (53) 191 (47)
No 74 (14) 44 (67) 22 (33) 29 (44) 37 (56) 29 (45) 35 (55)

Perceived cancer risk
a same as others

236 (46) 168 (76) 52 (24) 128 (58) 94 (42) 118 (55) 97 (45)

Higher than others 84 (16) 61 (74) 22 (27) 36 (43) 47 (57) 41 (53) 37 (47)
Lower than others 193 (38) 132 (73) 50 (27) 88 (48) 97 (52) 87 (49) 92 (51)

Discussed risk of cancer with doctor
Yes 267 (52) 212 (82) 46 (18) 148 (57) 114 (43) 137 (55) 111 (45)
No 246 (48) 149 (66) 78 (34) 104 (46) 124 (54) 109 (49) 115 (51)

Bolded values are significantly different, p < 0.01.
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Multivariate evaluation
Multivariate logistic regression shows that only four 

independent variables are significantly associated with 

perceived chance of survival if cancer is detected early. 

Higher level of cancer knowledge, having a discussion 

of cancer risk with a physician, and a higher level of 

perceived health status are most consistently associated 

with high perceived chance of survival (see Table 3).

Controlling for all other independent variables, 

participants who reported that “if a person’s breast 

cancer is detected early, she has a very good/good 

chance to survive” (versus poor/fair) were 4.09 (95% 

confidence interval [CI] 2.20–7.62) times more likely to 

have a high level of cancer-related knowledge and 2.3 

(CI 1.25–3.08) times more likely to have discussed their 

risk of cancer with a doctor. Participants who reported 

that “if a person’s colorectal cancer is detected early she 

has a very good/good chance to survive” (versus poor/

fair) were 3.72 (CI 2.18 – 6.33) times more likely to 

have a high level of cancer-related knowledge and 1.97 

(CI 1.25 – 3.08) times more likely to have discussed 

their risk of cancer with a doctor. High level of cancer 

knowledge was the only variable that was multivariately 

related to high perceived benefit of early detection of 

cervical cancer.

Discussion
Higher perceived benefits of early detection of breast 

cancer as compared with colorectal and cervical cancer 

reported by African American women in our sample 

are consistent with cancer statistics in this population: 

African Americans experience higher survival rates after 

breast cancer compared with colorectal and cervical 

cancer. While only a few of our respondents may 

be familiar with specific cancer statistics on survival 

for African American women,4 our data suggest that 

many African American women in South Los Angeles 

believe that there are differences in survival rates for 

breast, cervical, and colorectal cancer. Since beliefs and 

perceptions are often shaped by events in individuals’ 

environment,24 this awareness may be influenced 

by cancer outcomes that women observe in their 

community.

However, given that 5-year survival rates range from 

84% to 93% for all three cancers if detected early, our 

data suggest that a substantial proportion of African 

American women in South Los Angeles are not aware of 

the benefits of early detection, particularly for colorectal 

and cervical cancers. For these two types of cancers, 

almost one out of two African American women in our 

study believed that chances of survival are fair or poor, 

related knowledge and 2.3 (CI 1.25–3.08) times more likely
to have discussed their risk of cancer with a doctor. Parti-
cipants who reported that ‘‘if a person’s colorectal cancer is
detected early she has a very good/good chance to survive’’
(versus poor/fair) were 3.72 (CI 2.18 – 6.33) times more
likely to have a high level of cancer-related knowledge and
1.97 (CI 1.25 – 3.08) times more likely to have discussed
their risk of cancer with a doctor. High level of cancer
knowledge was the only variable that was multivariately
related to high perceived benefit of early detection of cer-
vical cancer.

Discussion

Higher perceived benefits of early detection of breast
cancer as compared with colorectal and cervical cancer re-
ported by African American women in our sample are

consistent with cancer statistics in this population: African
Americans experience higher survival rates after breast
cancer compared with colorectal and cervical cancer. While
only a few of our respondents may be familiar with specific
cancer statistics on survival for African American women,4

our data suggest that many African American women in
South Los Angeles believe that there are differences in
survival rates for breast, cervical, and colorectal cancer.
Since beliefs and perceptions are often shaped by events in
individuals’ environment,24 this awareness may be influ-
enced by cancer outcomes that women observe in their
community.

However, given that 5-year survival rates range from 84%
to 93% for all three cancers if detected early, our data suggest
that a substantial proportion of African American women in
South Los Angeles are not aware of the benefits of early
detection, particularly for colorectal and cervical cancers. For

Table 3. Multivariate Logistic Regression Models between Independent Variables and Perceived
Chance of Survival if Cancer is Detected Early Among African American Women (N= 513)

Perceived chance of survival if cancer is detected early

very good or good versus fair or poor

Breast Colorectal Cervix

Independent variables OR 95% CI OR 95% CI OR 95% CI

Age
< 50 years 0.78 0.47–1.30 0.78 0.51–1.20 0.73 0.48–1.11
‡ 50 years 1.00 — 1.00 — 1.00 —

Education
No college degree 1.40 0.86–2.29 0.99 0.65–1.50 1.27 0.84–1.91
College degree 1.00 — 1.00 — 1.00 —

Marital status
Single 1.43 0.82–2.50 1.09 0.70–1.70 0.99 0.64–1.53
Married 1.00 — 1.00 — 1.00 —

Cancer knowledge
High 4.09 2.20–7.62 3.72 2.18–6.33 2.47 1.46–4.18
Medium 2.43 1.38–4.28 1.56 0.94–2.59 1.62 0.98–2.69
Low 1.00 — 1.00 — 1.00 —

Perceived health status
Fair/poor 0.48 0.24–0.95 0.83 0.39–1.47 0.69 0.38–1.28
Good 0.77 0.44–1.35 1.07 0.66–1.65 1.03 0.66–1.60
Excellent/very good 1.00 — 1.00 — 1.00 —

Family member with cancer
Yes 1.30 0.78–2.17 1.35 0.87–2.11 0.90 0.58–1.39
No 1.00 1.00 — 1.00 —

Have a regular doctor
Yes 1.21 0.63–2.33 0.99 0.55–1.79 0.98 0.54–1.76
No 1.00 — 1.00 — 1.00 —

Perceived cancer risk
Same as others 1.45 0.85–2.48 1.97 1.25–3.08 1.58 1.02–2.47
Higher than others 0.83 0.41–1.70 0.68 0.37–1.24 1.15 0.63–2.11
Lower than others 1.00 — 1.00 — 1.00 —

Discussed risk of cancer with doctor
Yes 2.31 1.40–3.80 1.68 1.11–2.55 1.31 0.87–1.98
No 1.00 — 1.00 — 1.00 —

For breast cancer: -2 log likelihood = 434; chi-squared = 64.4; Nagelkerke R-square= 0.200.
For colorectal cancer: -2 log likelihood = 567; chi-squared = 54.4; Nagelkerke R-square= 0.152.
For cervical cancer: -2 log likelihood = 571; chi-squared = 28.2; Nagelkerke R-square= 0.084.
Odds ratios that are bolded are significantly different from the reference group, p < 0.01.
CI, confidence interval; OR, odds ratio.
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even if the cancer was detected early. Our findings 

confirm results from previous studies that have identified 

fatalistic attitudes towards cancer outcomes among 

African American women and the attitude that cancer is 

a death sentence. 8–11 For example, Hall and colleagues 

(2008) conducted a study with an ethnically diverse 

sample of women and found that women who believed 

that breast cancer could not be cured if found early were 

more likely to be African American.9 Programs designed 

to promote early detection of cancer among underserved 

African American women must seek to overcome these 

negative attitudes toward early detection of cancer.

This study shows that two variables are consistently 

associated with perceived benefit of early detection: 

cancer knowledge and discussion of cancer risk with a 

physician. All of these variables are most likely related, 

since discussion with a physician may increase a patient’s 

cancer knowledge, including knowledge regarding 

the benefit of early detection, and patients who have 

higher levels of knowledge may be more comfortable 

discussing cancer with a physician than those with low 

level of cancer knowledge. While many patient-targeted 

interventions aim to increase cancer knowledge, both 

patient- and physician-targeted interventions should 

aim to increase patient–physician communication about 

cancer. Healthcare professionals who serve low-income 

minority women, especially in communities with few 

educational and health care resources, should discuss 

with women their personal risk of developing cancer 

and stress the importance of early detection for cancer 

survival.25

Limitations of this study include the nonrandom 

sample of the participants and the cross-sectional study 

design which only documents associations and precludes 

causal inferences. Participants were recruited at 11 

churches and may not be representative of all African 

American women in South Los Angeles. Although 

knowledge items included a “don’t know” response, 

some respondents may have guessed answers. Despite 

these limitations, our community–academic partnership 

was able to examine perceived benefits of early detection 

of cancer, a construct that was of interest to our 

community partner and that can potentially be modified 

in screening promotion interventions targeting patients 

and physicians.
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Abstract
The current retrospective observational study was conducted to examine the association between types of chronic 
conditions and cancer stage at diagnosis among elderly Medicare beneficiaries with prostate cancer using the 
Surveillance, Epidemiology, and End Results (SEER)-Medicare linked database. The study cohort consisted 
of elderly men (≥66 years) with prostate cancer diagnosed between 2002 and 2009 (N = 103,820). Cancer 
stage at diagnosis (localized versus advanced) was derived using the American Joint Committee on Cancer 
classification. Chronic conditions were identified during the year before cancer diagnosis and classified as: (1) 
only cardiometabolic (CM); (2) only mental health (MH); (3) only respiratory (RESP); (4) CM + MH; (5) CM + 
RESP; (6) MH + RESP; (7) CM+ MH + RESP; and (8) none of the 3 types of conditions. Chi-square tests and 
multivariable logistic regressions were used to test the unadjusted and adjusted associations between types of 
chronic conditions and cancer stage at diagnosis. The highest percentage (5.8%) of advanced prostate cancer was 
observed among elderly men with none of the 3 types of chronic conditions (CM, RESP, MH). In the adjusted 
logistic regression, those with none of the 3 types of chronic conditions were 44% more likely to be diagnosed with 
advanced prostate cancer compared to men with all the 3 types of chronic conditions. Elderly men without any of 
the selected chronic conditions were more likely to be diagnosed with advanced prostate cancer; therefore, strategies 
to reduce the risk of advanced prostate cancer should be targeted toward elderly men without these conditions. 
(Population Health Management 2016;xx:xxx–xxx)

Amit D. Raval, PhD,1,2 Suresh Madhavan, MBA, PhD,2 Malcolm D. Mattes, MD,3 and Usha Sambamoorthi, PhD2

Association Between Types of Chronic Conditions and Cancer Stage at Diagnosis 
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provider about the pros
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Introduction
Chronic conditions are highly prevalent among 

elderly men diagnosed with prostate cancer in the 

United States. Nearly one third (30.5%) of elderly men 

with incident prostate cancer have at least 1 preexisting 

chronic condition out of 16 chronic conditions included 

in the Charlson Comorbidity Index.1 With regard 

to the types of chronic conditions, cardiometabolic 

conditions (diabetes and cardiovascular diseases) were 

the most common preexisting chronic conditions 

(18.1%), followed by respiratory conditions (eg, chronic 

obstructive pulmonary disease [COPD]) (9.8%),1 

and mental health conditions (eg, depression) (9%) 

among elderly men with prostate cancer.2 A greater 

number of preexisting chronic conditions or higher 

chronic condition score can affect prostate cancer 

stage at diagnosis.3–8 However, the association between 

preexisting chronic conditions and cancer stage at 

diagnosis may differ by types of chronic conditions 

because of the differential pathophysiological pathways 

of underlying diseases and prostate cancer. For example, 

the presence of cardiovascular disease may increase the 

risk of prostate cancer as it shares common risk factors 

for the development of aggressive prostate cancer, such 

as the presence of high cholesterol level and obesity.9,10

Few studies have investigated the relationship between 

specific types of chronic conditions and cancer stage 

at diagnosis. Findings from these studies suggest that 

the association between preexisting chronic conditions 

and cancer stage at diagnosis depends on the types 

of chronic conditions. For example, 3 studies in the 

United States using population-based data found that 

the presence of diabetes was associated with an increase 

in the risk of advanced stage or grade of prostate 

cancer at diagnosis.11–13 With respect to mental health 

conditions, a retrospective study found that elderly men 

with depression were not more likely to be diagnosed 

with a higher grade of prostate cancer compared to 

those without depression.9 Although these studies have 

highlighted the relationship between specific chronic 

conditions and cancer stage at diagnosis, many of 

these studies are outdated, single-institution database 

studies and suffer from the risk of detection bias because 

screening for prostate cancer was not included as one 

of the independent variables.5–7 Furthermore, none of 

these studies examined the association between types 

of chronic condition combinations and cancer stage 

at diagnosis among elderly men. Understanding the 

association between types of chronic conditions and 

cancer stage at diagnosis is critical for patient-centered 

care and individualized treatment.14

Based on a review of the literature to date, it can be 

concluded that a knowledge gap exists in how specific 

combinations of conditions affect the cancer stage at 

diagnosis. Examining associations between combinations 

of chronic conditions and cancer stage at diagnosis is 

important because such analyses can inform practitioners 

on the management of cancer care in the presence of 

chronic conditions. Therefore, the primary objective of 

the current study is to examine the associations between 

types of preexisting chronic conditions and cancer stage 

at diagnosis among fee-for-service Medicare beneficiaries 

with incident prostate cancer. It was expected that those 

with multiple chronic conditions would be less likely to 

be diagnosed with advanced prostate cancer than those 

without multiple chronic conditions.

Method
Study design

This study used a retrospective cohort design. The 

date of diagnosis of prostate cancer was considered as the 
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index date. Preexisting conditions were identified during 

the year before the index date as depicted in Figure 1.

Data sources
The current study utilized data from the National 

Cancer Institute’s Surveillance, Epidemiology, and End 

Results (SEER) Cancer Registries linked with Medicare 

insurance claims. SEER data are considered to be the 

most comprehensive and high-quality population-based 

data on cancer incidence, initial cancer treatment, 

and vital status. At present, SEER data, comprising 18 

population-based cancer registries, cover 24% of the 

US population.15 Cases of cancers are provided in a 

customized file, the Patient Entitlement and Diagnosis 

Summary File (PEDSF). Nearly 98% of cases of cancers 

are ascertained from medical records. Medicare is the 

primary health insurer for 97% of the US population 

age 65 years and older.16 A total of 93% of men aged 65 

years and older in SEER have been linked to Medicare 

population enrollment records.16,17 At present, SEER 

data are released for those cases of cancer diagnosed 

until 2009 and their associated claims until 2010. The 

current study utilized cases of prostate cancer diagnosed 

between 2002 and 2009 and their linked Medicare 

claims between 2000 and 2010. Data were included for 

elderly male (aged 66 years and older) fee-for-services 

Medicare beneficiaries.

The current study was approved by the West Virginia 

University Institutional Review Board in 2015. It was 

approved under the expedited category, which involves 

use of de-identified data and the requirement for consent 

is waived.

Study cohort
The study cohort was based on men diagnosed with 

incident prostate cancer between January 1, 2002, 

and December 31, 2009 (N = 358,439). Elderly men 

diagnosed with multiple cancers (N = 65,794), diagnosed 

with prostate cancer at the time of autopsy or on the 

death certificate (N = 2944), younger than 66 years of 

age (N = 97,159), who had unclear vital status (N = 8353), 

did not have continuous fee-for-service enrollment in 

Medicare Part A and B during the observation period 

(N = 74,993), and who had missing information on 

cancer stage at diagnosis, race, income, education, or 

county of residence (N = 5395) were excluded. Thus, 

the final cohort consisted of 103,820 elderly men with 

incident prostate cancer. Online Appendix 1 (available 

at www.liebertpub.com/pop) depicts the study cohort 

selection steps.

Key dependent variables
Cancer stage at diagnosis (localized versus advanced 

stage). American Joint Committee on Cancer Tumor-

Node-Metastases (TNM) classifications for staging of 

prostate cancer were used. Based on the TNM systems, 

cases were classified into 2 categories: localized and 

advanced prostate cancer at diagnosis. Localized prostate 

cancer was classified as cancer with T1 to T2 clinical 

stage with no regional lymph node (NX-N0) or distant 

metastasis (M0). Advanced prostate cancer was classified 

as cancer with T3 or T4 clinical stage with or without 

regional lymph node (N1) or distant metastasis (M1).18

Institute’s Surveillance, Epidemiology, and End Results
(SEER) Cancer Registries linked with Medicare insurance
claims. SEER data are considered to be the most compre-
hensive and high-quality population-based data on cancer

stage).

FIG. 1. Schematic diagram of the study design for the current study.

Click to view Figure 1

Figure 1. Schematic diagram of the study design for 
the current study.

http://online.liebertpub.com/action/showPopup?citid=citart1&id=f1&doi=10.1089%2Fpop.2015.0141&area=aop
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Key independent variable
Types of preexisting chronic conditions. Chronic 

conditions were identified using 1 inpatient or 2 

outpatient claims with International Classification of Diseases, 

Ninth Revision, Clinical Modification diagnostic codes and 

procedure codes during the year before diagnosis of 

prostate cancer. Several criteria were used to define 

clinically meaningful combinations of chronic conditions, 

including high prevalence, specific organ domains, 

common pathophysiology, and synergistic management 

of chronic conditions.19 Based on prior literature, the 

conceptual model of chronic conditions measurement, 

and clinician input, 12 chronic conditions were selected. 

These 12 chronic conditions were among the 20 

conditions selected by the US Department of Health 

and Human Services for research, policy, program, and 

practice20; they also were also highly prevalent among 

elderly men with prostate cancer. These conditions were 

grouped into 3 broad categories using specific organ 

domains, common pathophysiology, and synergistic 

management: cardiometabolic conditions (diabetes, 

coronary artery disease, congestive heart failure, 

and cardiac arrhythmia), mental health conditions 

(anxiety, bipolar disorders, depression, schizophrenia, 

post-traumatic stress disorders, and psychosis), and 

respiratory conditions (COPD and asthma). Such types 

of classifications have been used in many studies.21–23 

These 3 types of chronic conditions were then classified 

into 8 mutually exclusive categories: (1) cardiometabolic 

conditions only; (2) mental health conditions only; (3) 

respiratory conditions only; (4) cardiometabolic and 

mental health conditions; (5) cardiometabolic and 

respiratory conditions; (6) mental health and respiratory 

conditions; (7) all 3 types of conditions; and (8) none 

of the 3 types of conditions. (See Online Appendix 2, 

available at www.liebertpub.com/pop). The all 3 types 

of chronic conditions category was used as a reference 

group because those with all types of chronic conditions 

may have common risk factors for the development of all 

the 3 types of chronic conditions.

Other independent variables
All the independent variables were measured during 

the 1 year before prostate cancer diagnosis. The 

Anderson Healthcare Behavior and Utilizations Model 

(ABM)24 was used to classify the potential independent 

factors associated with advanced prostate cancer. 

According to the ABM, health care behaviors are 

determined by individuals and societal characteristics 

and these are characteristics are classified into 4 types of 

factors: (1) predisposing, (2) enabling, (3) need, and (4) 

external environment characteristics.

Predisposing characteristics. Predisposing 

characteristics represent the set of an individual’s 

characteristics that predispose the individual to the 

risk of advanced prostate cancer. In the current study, 

demographic factors (age, race/ethnicity, and marital 

status) were included as predisposing characteristics. 

Age at the time of diagnosis was identified from the 

PEDSF file and was categorized into 2 groups (66 to 74 

years, and ≥75 years). Race/ethnicity and marital also 

was derived from the PEDSF file and categorized into 4 

groups: white, African American, Hispanic, and other. 

Marital status was derived from the PEDSF file and 

categorized into 4 groups: married, divorced/separated, 

unmarried, and other.

Enabling characteristics. Enabling characteristics 

are the set of an individual’s or societal factors that 

enable the individual to use the services that may reduce 

the risk of advanced prostate cancer. For the current 

study, enabling characteristics were census tract-level 

income, census tract-level education, primary care visits, 
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and prostate cancer screening. Healthcare Common 

Procedure Coding System codes of 84152, 84154, 

84153, G010317 represented the prostate-specific antigen 

(PSA) test; and these codes were used to identify prostate 

cancer screening.

Need characteristics. Need characteristics are the 

set of an individual’s characteristics that determines 

the need to use the services that may reduce the risk 

of diagnosis of advanced prostate cancer. A very small 

percentage of men (<5%) had 42 conditions25 other than 

the cardiometabolic, mental health, and respiratory 

conditions. These conditions were classified into 2 

categories, “0–1 condition” and “≥2 conditions.”

External environment characteristics. External 

environment characteristics comprised an individual’s 

resident-level county, region, county-level radiation 

oncology units, and urology units, which provides the 

opportunity to seek care in order to reduce the risk of 

advanced prostate cancer. The 18 regions of SEER 

were categorized into 4 groups: (1) Northeast, which 

included 2 registries from Connecticut and New Jersey; 

(2) South, which included 5 registries from Atlanta, 

Greater Georgia, Kentucky, Louisiana, and rural 

Georgia; (3) North-Central, which included 2 registries 

from Detroit and Iowa; and (4) West, which included 

registries from Arizona, Alaska, Greater California, 

Cherokee Nation, Hawaii, Los Angeles, New Mexico, 

San Francisco-Oakland, San Jose-Monterey, Seattle-

Puget Sound, and Utah.26

County-level health care resources were derived 

from Area Health Resource files (AHRF), which is 

a nationwide county-level health resource files for 

the United States. The file provides information for 

approximately 6000 county-level variables including 

health care facilities, health professionals, resource 

scarcity, health status, economic activity, health training 

programs, and socioeconomic characteristics.26 The 

number of radiation oncology units and urology units in 

counties were used to present county-level health care 

resources. SEER-Medicare files were matched with the 

AHRF using Federal Information Processing Standards 

state and county codes.26 For the purposes of these 

analyses, the quartiles of radiation oncology units and 

urology units were calculated.

The year of cancer diagnosis also was included as one 

of the independent variables.

Results

(N =

Table 1. Characteristics of Elderly Medicare
Beneficiaries with Prostate Cancer Surveillance,
Epidemiology, and End Results (SEER)-Medicare

Linked Database, 2002–2010

Total %

All 103,820
Types of chronic conditions

CM only 36,719 35.4
MH only 1940 1.9
RESP only 5421 5.2
CM + MH 2169 2.1
CM + RESP 8216 7.9
MH + RESP 416 0.4
None 48,009 46.2
All three 930 0.9

Predisposing Characteristics
Age at diagnosis, years

66–74 62,020 59.7
‡75 41,800 40.3

Race/ethnicity
White 84,787 81.7
African American 11,679 11.2
Hispanic/Latino 2148 2.1
Others 5206 5.0

Marital status
Unmarried 6954 6.7
Married 69,628 67.1
Divorced/Separated 13,599 13.1
Others 13,639 13.1

Enabling Characteristics
Quartile of median census 2000 income

$7- $34,522 25,920 25.0
$34,523-$46,224 25,959 25.0
$46,229-$62,764 25,947 25.0
$62,767-$200,008 25,994 25.0

Quartile of median census 2000 education
0–8.52 25,946 25.0
8.53–15.16 26,057 25.1
15.17–26.09 25,821 24.9
26.1–100 25,996 25.0

PSA screening
Yes 84,681 81.6
No 19,139 18.4

Visit to a PCP
Yes 76,632 73.8

0 to 3
4 to 16

Stage

CM =
tions; PCP
test; RESP

4

Click to view Table 1

Table 1. Characteristics of Elderly Medicare 
Beneficiaries with Prostate Cancer Surveillance, 
Epidemiology, and End Results (SEER)-Medicare 
Linked Database, 2002–2010

http://online.liebertpub.com/action/showPopup?citid=citart1&id=T1&doi=10.1089%2Fpop.2015.0141&area=aop


an e-Book Series Association Between Types of Chronic Conditions and Cancer Stage at Diagnosis among Elderly Medicare Beneficiaries with Prostate Cancer

47   |    Liebertpub.com/POP

Statistical analyses
Significant differences in types of preexisting chronic 

conditions and advanced prostate cancer diagnosis were 

tested using chi-square tests. Multivariable binary logistic 

regressions were used to test the association between 

types of chronic conditions and advanced prostate cancer 

diagnosis after controlling for the predisposing, enabling, 

need, and external environment characteristics. All 

statistical analyses were performed using SAS version 9.4 

(SAS Institute Inc., Cary, NC) in 2015.

Results
Study population

Table 1 summarizes the characteristics of the study 

cohort (N = 103,820). A majority of men were diagnosed 

with prostate cancer between age 66 and 74 years. The 

study cohort was primarily white and married. Nearly 

three quarters of men had a primary care visit and had a 

PSA screening during the baseline period.

Study population by types of  
chronic conditions

Table 2 reports the characteristics of the 

study population by types of chronic conditions. 

Overall, 53.8% of the study population had either 

Table 2. Characteristics of Elderly Medicare Beneficiaries with Prostate Cancer by Types of Chronic Conditions Surveillance,
Epidemiology, and End Results (SEER)-Medicare Linked Database, 2002–2010

None CM Only MH only RESP Only CM+ MH CM + RESP MH + RESP All Three

N % N % N % N % N % N % N % N % Sig.

Overall 48,009 46.2 36,719 35.4 1940 1.9 5421 5.2 2169 2.1 8216 7.9 416 0.4 930 0.9
Predisposing Characteristics
Age at diagnosis, years ***

66–74 31,152 64.9 20,270 55.2 1228 63.3 3258 60.1 1173 54.1 4170 50.8 252 60.6 517 55.6
‡75 16,857 35.1 16,449 44.8 712 36.7 2163 39.9 996 45.9 4046 49.2 164 39.4 413 44.4

Race/ethnicity ***
White 39,460 82.2 29,827 81.2 1686 86.9 4415 81.4 1813 83.6 6469 78.7 354 85.1 763 82.0
African American 5,379 11.2 4143 11.3 159 8.2 581 10.7 198 9.1 1079 13.1 36 8.7 104 11.2
Others 3170 6.6 2749 7.5 95 4.9 425 7.8 158 7.3 668 8.1 26 6.2 63 6.8

Marital status ***
Unmarried 3283 6.8 2167 5.9 218 11.2 414 7.6 193 8.9 554 6.7 47 11.3 78 8.4
Married 33,078 68.9 24,782 67.5 1178 60.7 3461 63.8 1,282 59.1 5121 62.3 226 54.3 500 53.8
Divorced/Separated 5934 12.4 4565 12.4 317 16.3 788 14.5 369 17.0 1324 16.1 90 21.6 212 22.8
Others 5714 11.9 5205 14.2 227 11.7 758 14.0 325 15.0 1217 14.8 53 12.7 140 15.1

Enabling Characteristics
Quartile of median census 2000 income ***

$7–$34,522 11,533 24.0 8625 23.5 502 25.9 1624 30.0 627 28.9 2540 30.9 138 33.2 331 35.6
$34,523–$46,224 11,864 24.7 9086 24.7 528 27.2 1436 26.5 522 24.1 2178 26.5 109 26.2 236 25.4
$46,229–$62,764 12,052 25.1 9456 25.8 453 23.4 1262 23.3 509 23.5 1900 23.1 100 24.0 215 23.1
$62,767–$200,008 12,560 26.2 9552 26.0 457 23.6 1099 20.3 511 23.6 1598 19.4 69 16.6 148 15.9

Quartile of median census 2000 education ***
0–8.52 13,111 27.3 9001 24.5 508 26.2 1135 20.9 529 24.4 1426 17.4 85 20.4 151 16.2
8.53–15.16 12,186 25.4 9337 25.4 490 25.3 1319 24.3 523 24.1 1919 23.4 90 21.6 193 20.8
15.17–26.09 11,512 24.0 9331 25.4 473 24.4 1374 25.3 506 23.3 2263 27.5 113 27.2 249 26.8
26.1–100 11,200 23.3 9050 24.6 469 24.2 1593 29.4 611 28.2 2608 31.7 128 30.8 337 36.2

PSA screening ***
Yes 36,251 75.5 32,144 87.5 1632 84.1 4642 85.6 1852 85.4 7044 85.7 357 85.8 759 81.6
No 11,758 24.5 4575 12.5 308 15.9 779 14.4 317 14.6 1172 14.3 59 14.2 171 18.4

Visit to PCP
Yes 32,188 67.0 28,848 78.6 1568 80.8 4221 77.9 1847 85.2 6798 82.7 356 85.6 806 86.7
No 15,821 33.0 7871 21.4 372 19.2 1200 22.1 322 14.8 1418 17.3 60 14.4 124 13.3

Need Characteristics
Number of Other chronic conditions ***

£1 36,724 76.5 21,031 57.3 1035 53.4 1945 35.9 708 32.6 1618 19.7 80 19.2 76 8.2
>1 11,285 23.5 15,688 42.7 905 46.6 3476 64.1 1461 67.4 6598 80.3 336 80.8 854 91.8

(continued)
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cardiometabolic, mental health, or respiratory 

conditions during the year before prostate cancer 

diagnosis and 46.2% of the study population had none 

of these conditions. The majority of men had only 

cardiometabolic conditions, followed by men with 

both cardiometabolic and respiratory conditions, only 

respiratory conditions, cardiometabolic and mental 

health conditions, only mental health conditions, and 

mental health conditions and respiratory conditions. 

Significant differences in the predisposing, enabling, 

need, and external environment factors by types of 

chronic conditions were observed among elderly men 

with incident prostate cancer.
Types of chronic conditions and cancer stage 
at diagnosis

Table 3 describes the relationship between the types 

of chronic conditions and cancer stage at diagnosis. 

Overall, 94.6% of the study cohort were diagnosed with 

localized prostate cancer and 5.4% were diagnosed 

with advanced prostate cancer. Significant relationships 

between types of chronic conditions and cancer stage at 

diagnosis were observed. As compared to men with all 3 

types of chronic conditions, a lower percentage of men 

with cardiometabolic and respiratory conditions were 

diagnosed with advanced prostate cancer.

Table 3 also reports adjusted odds ratios (AOR) and 

95% confidence intervals (CI) from the logistic regression 

on cancer stage at diagnosis. After adjusting for 

predisposing, enabling, need, and external environment 

factors among elderly men with prostate cancer, elderly 

men with none of the 3 conditions were 44% more 

likely to be diagnosed with advanced prostate cancer 

compared to those with all the 3 types of chronic 

conditions. Furthermore, elderly men with a PSA 

screening test during the year before diagnosis were 55% 

less likely to be diagnosed with advanced prostate cancer 

compared to those without a PSA screening test during 

the year before diagnosis of prostate cancer (AOR = 0.45, 

95% CI = 0.43–0.48).

Discussion
One in 2 elderly men (54%) with incident prostate 

cancer had a preexisting chronic condition from the 

list of selected cardiometabolic, mental health, and 

respiratory conditions. The most prevalent types of 

chronic conditions were cardiometabolic and respiratory 

chronic conditions (15%). These findings suggest that 

elderly men with prostate cancer have significant disease 

burden prior to the diagnosis of prostate cancer.

In this study cohort, 1 in 10 elderly men with 

prostate cancer was diagnosed with advanced prostate 

cancer. Estimates from this study are consistent with 

the published literature on rates of advanced prostate 

cancer.7,27,28 In the current study, it was observed that 

elderly men without the commonly prevalent chronic 

94.6% of the study cohort were diagnosed with localized
prostate cancer and 5.4% were diagnosed with advanced
prostate cancer. Significant relationships between types of
chronic conditions and cancer stage at diagnosis were ob-
served. As compared to men with all 3 types of chronic
conditions, a lower percentage of men with cardiometabolic
and respiratory conditions were diagnosed with advanced
prostate cancer.

Table 3 also reports adjusted odds ratios (AOR) and 95%
confidence intervals (CI) from the logistic regression on
cancer stage at diagnosis. After adjusting for predisposing,
enabling, need, and external environment factors among
elderly men with prostate cancer, elderly men with none of
the 3 conditions were 44% more likely to be diagnosed with
advanced prostate cancer compared to those with all the 3
types of chronic conditions. Furthermore, elderly men with a
PSA screening test during the year before diagnosis were
55% less likely to be diagnosed with advanced prostate
cancer compared to those without a PSA screening test
during the year before diagnosis of prostate cancer (AOR =
0.45, 95% CI= 0.43–0.48).

Discussion

One in 2 elderly men (54%) with incident prostate cancer
had a preexisting chronic condition from the list of selected
cardiometabolic, mental health, and respiratory conditions.
The most prevalent types of chronic conditions were car-
diometabolic and respiratory chronic conditions (15%).
These findings suggest that elderly men with prostate cancer
have significant disease burden prior to the diagnosis of
prostate cancer.

In this study cohort, 1 in 10 elderly men with prostate
cancer was diagnosed with advanced prostate cancer. Esti-

mates from this study are consistent with the published lit-
erature on rates of advanced prostate cancer.7,27,28 In the
current study, it was observed that elderly men without the
commonly prevalent chronic conditions had advanced
prostate cancer at diagnosis. These study findings add to the
conflicting hypotheses and findings of the relationship be-
tween the presence of chronic conditions and risk of ad-
vanced prostate cancer at diagnosis. One of the hypotheses
is that individuals with chronic conditions may be less likely
to be diagnosed with advanced prostate cancer because of
increased contact with the health care system for care of
their chronic conditions.29 Conversely, the theory of com-
peting demand postulates that the care of chronic conditions
may take attention away from early symptoms of cancer and
that individuals with chronic conditions may be more likely
to be diagnosed with advanced prostate cancer. The role of
competing demands for care of chronic conditions on ad-
vanced prostate cancer at diagnosis has been documented.
For example, men with prostate cancer and preexisting
congestive heart failure were more likely to be diagnosed
with advanced prostate cancer compared to those without
congestive heart failure.3,30 Although the current study
found that elderly men with chronic conditions other than
cardiometabolic, respiratory, or mental health conditions
were 43% more likely to be diagnosed with advanced
prostate cancer, future research studies should examine the
impact of less common conditions such as inflammatory-
related conditions, smoking associated disorders, and sexu-
ally transmitted disease on prostate cancer risk, as these
conditions also share common risk factors for developing
prostate cancer.

Closer examination of the current study results suggested
that elderly men who had a PSA screening test during the
year before prostate cancer diagnosis were less likely to

Table 3. Number and Percent with Advanced Prostate Cancer and Adjusted Odds
Ratios (AOR) and 95% Confidence Intervals from Logistic Regressions for Advanced

Stage Diagnosis among Elderly Medicare Beneficiaries with Prostate Cancer Surveillance,
Epidemiology, and End Results (SEER)-Medicare Linked Database, 2002–2010

Cancer Stage
Logistic Regressions on Advanced

Prostate Cancer Diagnosis

Localized Advanced

N % N % Sig. AOR 95% CI Sig.

Types of Chronic Conditions
None 45,209 94.2 2800 5.8 *** 1.44 [1.03–2.00] *
CM only 34,916 95.1 1803 4.9 1.29 [0.93–1.80]
MH only 1838 94.7 102 5.3 1.33 [0.90–1.95]
RSP only 5151 95.0 270 5.0 1.32 [0.93–1.88]
CM + MH 2086 96.2 83 3.8 0.89 [0.60–1.33]
CM + RSP 7783 94.7 433 5.3 1.37 [0.97–1.92]
MH + RSP 393 94.5 23 5.5 1.24 [0.71–2.17]
All Three 888 95.5 42 4.5 Ref

Notes: Based on 103,820 elderly men aged ‡66 years diagnosed with prostate cancer between 2002 and 2009. Significant differences by
types of chronic conditions were based on the log-likelihood test using a logistic regression for adjusted models and chi-square tests for
difference in the rates of stages by types of chronic conditions. Adjusted model controlled for predisposing (age, race/ethnicity, marital
status), enabling (income, education, access to care, cancer screening), need (number of other chronic conditions), and external environment
factors (county-level radiation unit, urology units, regions, year of diagnosis).
CM = cardiometabolic conditions; MH =mental health conditions; RESP = respiratory conditions; Ref = reference group; Sig= level of

significance.
*** P< .001; ** .001 £ P< .01; * .01 £ P < .05
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conditions had advanced prostate cancer at diagnosis. 

These study findings add to the conflicting hypotheses 

and findings of the relationship between the presence 

of chronic conditions and risk of advanced prostate 

cancer at diagnosis. One of the hypotheses is that 

individuals with chronic conditions may be less likely to 

be diagnosed with advanced prostate cancer because of 

increased contact with the health care system for care 

of their chronic conditions.29 Conversely, the theory of 

competing demand postulates that the care of chronic 

conditions may take attention away from early symptoms 

of cancer and that individuals with chronic conditions 

may be more likely to be diagnosed with advanced 

prostate cancer. The role of competing demands for care 

of chronic conditions on advanced prostate cancer at 

diagnosis has been documented. For example, men with 

prostate cancer and preexisting congestive heart failure 

were more likely to be diagnosed with advanced prostate 

cancer compared to those without congestive heart 

failure.3,30 Although the current study found that elderly 

men with chronic conditions other than cardiometabolic, 

respiratory, or mental health conditions were 43% more 

likely to be diagnosed with advanced prostate cancer, 

future research studies should examine the impact of 

less common conditions such as inflammatory-related 

conditions, smoking associated disorders, and sexually 

transmitted disease on prostate cancer risk, as these 

conditions also share common risk factors for developing 

prostate cancer.

Closer examination of the current study results 

suggested that elderly men who had a PSA screening test 

during the year before prostate cancer diagnosis were 

less likely to have advanced prostate cancer compared 

to those without a PSA screening test during the year 

before prostate cancer diagnosis. Furthermore, a 

significantly lower proportion of elderly men with none 

of the 3 types of chronic conditions had a PSA screening 

or visit(s) to a primary care physician during the year 

before diagnosis of cancer compared to those with the 

3 chronic conditions. Taken together, these findings 

suggest that contact with the health care system may 

help improve screening for some patients and reduce the 

risk of advanced prostate cancer. The study’s findings are 

consistent with the systematic review from the European 

Association of Urology, in which PSA screening reduced 

the risk of advanced prostate cancer.31

However, PSA screening for prostate cancer has 

been controversial in the United States. For example, 

the US Preventive Services Task Force recommends 

against routine PSA screening for younger men aged 

50 to 69 because the harms of PSA screening outweigh 

the benefits in terms of reducing the risk of mortality 

and advanced prostate cancer diagnosis.32 In light of the 

controversies surrounding PSA screening, American 

Urological Association33 and American College of 

Physicians34 guidelines recommend that PSA screening 

should be considered through a shared-decision making 

process between the provider and the patient. Therefore, 

the current study findings suggest the need for routine 

PSA screening for those with none of the 3 common 

types of chronic conditions among elderly fee-for-service 

Medicare beneficiaries.

This study has many strengths. Historically, the role of 

chronic conditions in cancer has been examined using 

comorbidity indices or number of chronic conditions. 

The current study is the first to provide comprehensive 

information on the role of specific types of chronic 

conditions and their combinations in prostate cancer 

diagnosis. This study used the largest population-based 
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registry to assess the association between the types of 

chronic conditions and cancer stage at diagnosis among 

elderly men with prostate cancer. This study is timely 

and is aligned with the goals of the Office of Cancer 

Survivorship and the Institute of Medicine regarding 

the management of prostate cancer in the presence of 

preexisting chronic conditions.

The study findings must be interpreted in the context 

of limitations. As the current study used observational 

data, the causal associations between the presence of 

types of chronic conditions and cancer stage at diagnosis 

could not be determined. The study population was 

restricted to men ≥66 years of age; therefore, the findings 

cannot be generalizable to younger men with prostate 

cancer. Although, this study identified the presence 

of chronic conditions using validated codes from the 

literature, the clinical severity and seriousness of chronic 

conditions could not be determined. Furthermore, the 

current study utilized registry-linked administrative 

claims data, which either have no information or limited 

validity of codes to identify body mass index, exercise, 

and smoking status, which may be associated with 

severity of cancer stage at diagnosis.

Conclusion
Elderly men without cardiometabolic, mental health, 

or respiratory conditions were more likely to have 

advanced prostate cancer at diagnosis. Therefore, 

strategies to reduce the risk of diagnosing prostate 

cancer at an advanced stage need to target the subgroup 

without these conditions. Future research studies are 

needed to examine the relationship between cancer 

stage at diagnosis and common conditions, such as 

inflammation-related conditions, smoking associated 

disorders, and sexually transmitted disease, on prostate 

cancer risk, as these conditions also share common risk 

factors for developing prostate cancer.
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SAVE YOUR
CHEST

Since 1990, breast cancer
mortality has decreased

by 34 percent, attributable
to early detection and

improved treatment.

www.PreventCancer.org

Introduction
Those who discuss breast cancer detection and diagnosis with women know that many patients have 

misconceptions and anxieties about mammography. Some patients may misunderstand screening recommendations 

of their primary care provider or receive misinformation from friends, family, or other sources. Other women might 

be confused by changes or updates in official recommendations about the frequency for screening mammography 

or the age to begin obtaining mammograms. Still others might not be aware of breast cancer mammography 

screening coverage by the Patient Protection and Affordable Care Act (ACA), requiring that all new private 

insurance and Medicare plans eliminate cost-sharing by patients. Furthermore, healthcare providers can add to the 

confusion if they are not informed about the latest guidance.

Anxiety about breast cancer screening can occur especially in women who have been called back for additional 

tests based on an inconclusive mammogram. In a recent database review of 1,723,139 women who received a 

screening mammogram between January 2011 and June 2013, Alcusky and colleagues found that 15% were 

recalled,1 while other studies reported recall rates between 10–14%.2,3 Most recalls result in “false positives,” 

meaning that additional testing ultimately yielded a benign outcome. Additional tests can include diagnostic 

mammography, breast ultrasound, breast biopsy, or magnetic resonance imaging. The majority of recalls reveal 

normal tissue, cysts, or other benign processes.4 The denser the breast tissue5–8 and the more annual mammograms 

a woman has had, the greater the probability of a callback and a false positive finding. False positives have been 

http://preventcancer.org/learn/preventable-cancers/breast/
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shown to increase patient anxiety in the short term,9 

temporarily reduce quality of life,10 and lead to worries 

about breast cancer that can last for several years beyond 

the resolution of a false positive diagnosis.11

Anxiety and fear have been reported to have a major 

impact on breast cancer screening behaviors.12 As 

Harvey and colleagues note in a recent report, behaviors 

and responses to healthcare screenings can vary based 

on race/ethnicity and socioeconomic factors,13 perhaps 

helping to explain the greater fear of the healthcare 

system among African-American women.14 This 

undoubtedly plays a role in why African-American 

women present for diagnosis at later stages of breast 

cancer.15 We do know that almost all women experience 

increased anxiety when faced with finding a possible 

breast screening abnormality.16

Breast cancer is the most common cancer in U.S. 

women.17 The National Cancer Institute (NCI) of the 

National Institutes of Health projects 231,840 new cases 

of breast cancer in U.S. women and 40,290 deaths 

from the disease in 2015.18 NCI further estimates that 

12.3% (1 in 8) of U.S. women with average risk will 

be diagnosed with breast cancer during their lifetime. 

Mortality from breast cancer has decreased significantly 

since 1990, probably related to improved mammography 

technology and detection, increased public awareness 

of the value of screening, and more effective treatments. 

Despite these improvements, breast cancer remains a 

serious health concern and is the second leading cause 

of cancer death among all women. There is one notable 

exception, which is for Hispanic women, in whom breast 

cancer is the number one cause of cancer death.17

Mammography screening is highly effective at 

detecting existing disease and reducing mortality. It has 

been associated with a 19% reduction in breast cancer 

deaths.19 The likelihood that mammography will detect 

existing breast cancer is 70% to 90% in most women; 

the exception is women with dense breast tissue where 

the sensitivity falls to 30 to 48%.20 Newer screening 

technologies including digital breast tomosynthesis 

(DBT) may yield even better results. This technology has 

the ability to both increase invasive cancer detection and 

decrease false positive results.4,21–24

In 2014, The Society for Women’s Health Research 

conducted a national survey to assess women’s 

knowledge and attitudes regarding mammography. 

We sought to identify misunderstandings about 

mammography among women of different racial/ethnic 

and age groups. We further sought to identify barriers 

that keep women from seeking screening mammography 

and motivators that would propel women toward 

screening. We queried participants about their emotional 

responses to being recalled for follow-up diagnostic 

testing and about what might lead them to use one 

mammography center over another for their breast 

cancer screening.

Our results clearly showed areas where there are 

successes and areas where there are challenges. Our 

results demonstrate opportunities and potential ways 

forward to improve access and utilization of screening 

mammography. The authors believe that with improved 

access and utilization paired with new technologies, there 

may be potential for improved outcomes.

Methods
To assess knowledge, attitudes, and behaviors 

of women in the U.S. relative to mammography, 

we engaged Phoenix Marketing International of 

Rhinebeck, New York, to design and administer a survey 

questionnaire. The survey was conducted in September 

to October 2014 to a sample of 3,501 women in four 

age groups—18–39 years (n = 357), 40–50 (n = 947), 
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51–64 (n = 1243), and 65–93 (n = 954)—and of varied 

race/ethnicity. Women in the youngest age group were 

most likely referred for mammography by a healthcare 

provider because of a high risk of breast cancer.

Eligible women participated by Internet via telephone 

interviews or through personal intercepts in public 

locales. The participants completed the survey, which 

averaged around 15 minutes online or in person, or 30 

minutes over the phone. The survey was administered in 

English or Spanish.

Quotas were set in a number of areas to ensure 

similarity to the 2010 U.S. Census and mammogram 

utilization rates. Selection of participants was 

skewed toward women who have had at least one 

mammogram.

The survey questionnaire was pilot tested and 

modified to improve clarity. The final questionnaire 

contained questions to assess knowledge of the benefits of 

mammography and health insurance coverage under the 

ACA; to assess barriers to and motivators for acquiring 

a mammogram; and to assess what women want from 

insurance coverage and technology advances as it relates 

to their feelings of acquiring a screening mammogram 

and to being called back for additional diagnostic testing. 

The questionnaire consisted of 10 screening questions 

such as ethnicity, income, and age to make sure sample 

quota were met, and 39 survey questions.

Participants self-identified as Hispanic, Black or 

African American, Asian, White, American Indian or 

Alaskan Native, Native Hawaiian or Pacific Islander, 

multiracial, or other. For purposes of data analysis, all 

but Hispanic, Black or African American, and White 

women were grouped as “Others.”

Hispanic and Black women were intentionally 

oversampled to better reveal any differences 

in knowledge, attitudes, and behaviors toward 

mammography. As such, the data were weighted to 

account for the oversampling. The sample intentionally 

does not represent the U.S. population of women.

Comparisons were made across a wide range of 

demographic characteristics. Other comparisons 

included health literacy, history of mammography, breast 

health, and health insurance. Statistical comparisons on 

data cuts were made at the 95% confidence level. The 

margin of error for the full sample of women is ±1.66. 

The margin of error among Black women is ±4.73% and 

among Hispanic women is ±4.06%.

The women were queried about their health insurance 

status (insured or uninsured) for comparisons to 

frequency of mammogram (e.g., “How often do you get 

a mammogram?”). They were also asked to rate items 

on a list of possible impediments to their scheduling 

and keeping an appointment for mammography (e.g., 

high cost, lack of adequate health insurance, lack of 

transportation, lack of child care). Items were rated on a 

scale of 0–10, where 0 was strongly disagree and 10 was 

strongly agree.

Additional questions sought to determine 

women’s knowledge of the importance and timing of 

mammography, the awareness of the no-cost-to-patient 

coverage provided as a benefit of the ACA, and the 

motivators and barriers to seeking mammography.

Participants rated the importance of mammography on a
0–10 scale. They either agreed (8–10 rating) that mammog-
raphy is important or felt neutral or disagreed (0–7). Seventy-
eight percent (78%) agreed that mammography should be
conducted in addition to a breast exam by a healthcare pro-
vider and a breast self-exam. Slightly over half (54%) re-
ported having an annual mammogram.

Women with health insurance were two times more likely
than their uninsured counterparts to have an annual mam-
mogram (57% vs. 23%, respectively). Sources of health in-
surance were employer or labor union, healthcare exchange
(individual, family, or business), Medicare, Medicare sup-
plemental plan, Medicaid, or the military/U.S. Department of
Veterans Affairs. A full 30% of uninsured women report
never having a mammogram compared to 10% of insured
women. Among uninsured and insured women who do have
mammograms, 23% of the former report a 5-year gap between
mammograms compared to 9% among the latter (Fig. 1).

Primary barriers to scheduling and attending mammogra-
phy appointments among those women who have had
mammograms were high cost (16%) and lack of adequate
insurance coverage (16%). Components of cost included
travel cost, wages lost, child care, and other unspecified costs.
Younger women and Hispanic women report greater cost
issues across the board.

The leading secondary barriers for Hispanic women were
‘‘out of the way or inconvenient’’ and ‘‘unable to get a re-
ferral.’’ For Black women, secondary barriers were mainly
‘‘lack of transportation’’ and ‘‘unable to get information on
cost.’’ White women and all others report ‘‘out of the way or
inconvenient’’ and ‘‘lack of transportation’’ as their leading
secondary barriers.

Table 1. Participants by Age and Race/Ethnicity

Age Hispanic Black White Other Total no. (%)

18–39 68 36 211 42 357 (10%)
40–50 155 120 618 54 947 (27%)
51–64 208 157 832 46 1243 (36%)
65+ 151 116 658 29 954 (27%)

Total 582 429 2319 171 3501 (100%)

�
�
�

LISTENING TO WOMEN

Click to view Table 1

Table 1. Participants by Age and Race/Ethnicity
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“Mammography literacy” was determined by 

participants’ responses to questions about health benefits 

and risks associated with mammography (e.g., “I had one 

normal mammogram, so I don’t need another.”).

Knowledge of the ACA benefit (“ACA literacy”) was 

determined by respondents answering “yes” or “no” to a 

question asking, “Were you aware that mammography 

is provided at no cost as part of the Affordable Care Act 

(ACA) preventative services benefits?” ACA awareness 

and mammography literacy were compared across 

racial/ethnic and age groups and according to whether 

the women had a prior mammogram.

Participants were presented with a list of 

possible motivators (e.g., a healthcare provider’s 

recommendation, a friend’s recommendation, breast 

cancer awareness ads) for scheduling mammography and 

asked to rate the motivators on a scale of 0–10. Findings 

were further stratified by race/ethnicity. The women 

were also asked to respond to a list of items that would 

affect their selection of a site for mammography services.

Women who reported a prior mammogram were also 

questioned about their response (i.e., scared, stressed, 

sad, angry) to a callback for additional testing and 

their degree of interest in advanced breast screening 

technologies that would lower the likelihood of a 

callback. SPSS software (IBM Corporation, Armonk, 

NY) and MarketSight software (MarketSight LLC, 

Newton, MA) were used to conduct the data analysis.

Results
A total of 3,501 women participated in the survey, 

providing information about their knowledge, attitudes, 

and behaviors relative to mammography. The women 

who participated and the weighting approach that was 

intentionally employed skewed the sample to include 

women who have had at least one mammogram.

The majority (63%) were age 51 years and older 

(Table 1), representing the U.S. mammogram 

incidence; a small number (10%) represented a younger 

demographic (age 18–39) that had been referred for 

mammography by a provider. Participants self-identified 

as Hispanic, Black, White, or Other (Table 1).

Although most women strongly agree that 

mammograms are important, many are not actually 

getting them. Participants rated the importance of 

mammography on a 0–10 scale. They either agreed (8–

10 rating) that mammography is important or felt neutral 

or disagreed (0–7). Seventy-eight percent (78%) agreed 

that mammography should be conducted in addition 

to a breast exam by a healthcare provider and a breast 

self-exam. Slightly over half (54%) reported having an 

annual mammogram.

Women with health insurance were two times more 

likely than their uninsured counterparts to have an 

‘‘lack of transportation’’ and ‘‘unable to get information on
cost.’’ White women and all others report ‘‘out of the way or
inconvenient’’ and ‘‘lack of transportation’’ as their leading
secondary barriers.

FIG. 1. Insured women and uninsured women having
mammograms were similarly likely to undergo mammog-
raphy every 2–5 years (25% and 24%, respectively). Being
uninsured created a disparity between ever and never having
a mammogram: 30% of uninsured women compared to 10%
of insured women report never having a mammogram.

�
�
�

4) I had one normal mammogram, so I don’t need another.

risks.

�
�
�Click to view Figure 1

Figure 1.  Insured women and uninsured women 
having mammograms were similarly likely to 
undergo mammography every 2–5 years (25% 
and 24%, respectively). Being uninsured created 
a disparity between ever and never having a 
mammogram: 30% of uninsured women compared 
to 10% of insured women report never having a 
mammogram.
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annual mammogram (57% vs. 23%, respectively). 

Sources of health insurance were employer or labor 

union, healthcare exchange (individual, family, or 

business), Medicare, Medicare supplemental plan, 

Medicaid, or the military/U.S. Department of Veterans 

Affairs. A full 30% of uninsured women report never 

having a mammogram compared to 10% of insured 

women. Among uninsured and insured women who do 

have mammograms, 23% of the former report a 5-year 

gap between mammograms compared to 9% among the 

latter (Fig. 1).

Primary barriers to scheduling and attending 

mammography appointments among those women who 

have had mammograms were high cost (16%) and lack 

of adequate insurance coverage (16%). Components of 

cost included travel cost, wages lost, child care, and other 

unspecified costs. Younger women and Hispanic women 

report greater cost issues across the board.

The leading secondary barriers for Hispanic women 

were “out of the way or inconvenient” and “unable to 

get a referral.” For Black women, secondary barriers 

were mainly “lack of transportation” and “unable to 

get information on cost.” White women and all others 

report “out of the way or inconvenient” and “lack of 

transportation” as their leading secondary barriers.

To assess health literacy with regard to 

mammography, women were asked to agree or not 

to agree regarding statements about mammography 

(Table 2). Thirty-six percent (36%) of women correctly 

answered at least six of seven questions (Table 2). Thirty-

two percent (32%) were aware that mammography is 

a no-cost-to-the-consumer preventative services benefit 

under the ACA. The majority (63%) of women were 

unaware of this ACA no-cost provision; 5% were unsure.

A further breakdown by age showed that women over 

50 and women with a prior history of mammography 

had slightly better knowledge of mammography (see 

Table 2 for questions) than women in the 40–50 age 

group, and women under 50 and those without prior 

mammography were less aware of ACA mammography 

coverage. Younger women and those with no prior 

mammogram represent opportunities for educational 

outreach.

Asked to rate 10 possible reasons for scheduling and 

obtaining a mammogram, the majority of respondents 

said that a recommendation from a healthcare provider 

(56%) and a reminder or assistance scheduling at an 

annual check-up (53%) were the greatest motivators. 

Primary barriers to scheduling and attending mammogra-
phy appointments among those women who have had
mammograms were high cost (16%) and lack of adequate
insurance coverage (16%). Components of cost included
travel cost, wages lost, child care, and other unspecified costs.
Younger women and Hispanic women report greater cost
issues across the board.

The leading secondary barriers for Hispanic women were
‘‘out of the way or inconvenient’’ and ‘‘unable to get a re-
ferral.’’ For Black women, secondary barriers were mainly
‘‘lack of transportation’’ and ‘‘unable to get information on
cost.’’ White women and all others report ‘‘out of the way or
inconvenient’’ and ‘‘lack of transportation’’ as their leading
secondary barriers.

The impact of the motivators for scheduling and obtaining
a mammogram differed by race/ethnicity (Fig. 2). The
greatest difference was seen in the influence of family and
breast cancer awareness ads and information in Hispanics and
Blacks compared to Whites.

FIG. 1. Insured women and uninsured women having
mammograms were similarly likely to undergo mammog-
raphy every 2–5 years (25% and 24%, respectively). Being
uninsured created a disparity between ever and never having
a mammogram: 30% of uninsured women compared to 10%
of insured women report never having a mammogram.

Table 2. Seven Questions Pertaining
to Mammography Benefits/ACA

1) Which of the following statements about mammography
do you agree with the most?
� Prevents the risk of getting breast cancer
� Reduces the risk of getting breast cancer
� Does not have any effect on the risk of getting breast

cancer
Rate your level of agreement with each of the following
statements:*

2) Mammography is an important examination that should
be conducted in addition to the one made by the health
care provider and the woman herself.

3) If a mammogram does find something, it is too late.
4) I had one normal mammogram, so I don’t need another.
5) I don’t need a mammogram if I don’t have any

symptoms.
6) The amount of radiation exposure during a mammogram

is very small and the benefits are more important than the
risks.

7) Were you aware that mammography is provided at no
cost as part of Affordable Care Act (ACA) preventative
services benefits?
� Yes, I was aware
� No, I wasn’t aware
� No, I don’t think this is true

*Correct answers (0–10 scales) means one of three points
selected at the correct end of the scale for questions 2–6.

Click to view Table 2

Table 2.  Seven Questions Pertaining to 
Mammography Benefits/ACA

http://online.liebertpub.com/action/showPopup?citid=citart1&id=T2&doi=10.1089%2Fjwh.2015.29001.swh


an e-Book Series Listening to Women: Expectations and Experiences in Breast Imaging

58   |    Liebertpub.com/JWH

Somewhat lesser motivators were personal medical 

history (40%), family history of breast cancer (38%), 

concern based on a self-exam (37%), breast cancer 

awareness ads and information (33%), a family 

recommendation (32%), a close friend’s history of breast 

cancer (26%), a friend’s recommendation (24%), and 

insurance company reminder (22%).

The impact of the motivators for scheduling and 

obtaining a mammogram differed by race/ethnicity (Fig. 

2). The greatest difference was seen in the influence of 

family and breast cancer awareness ads and information 

in Hispanics and Blacks compared to Whites.

Asked about the importance of four specific factors in 

having a mammogram, all were rated “very important:” 

mammography covered by insurance, 88%; better and 

earlier detection, 88%; fewer unnecessary tests, 82%; 

and lower out-of-pocket costs, 79%.

Asked about factors that “would most likely make you 

want to go to a certain mammography center and least 

likely make you want to go there,” the highest-ranked 

positive factors were “fully covered under my insurance” 

and “has the best medical equipment.” Among the 

least important factors were convenient parking and 

Asked about the importance of four specific factors in
having a mammogram, all were rated ‘‘very important:’’
mammography covered by insurance, 88%; better and earlier
detection, 88%; fewer unnecessary tests, 82%; and lower out-
of-pocket costs, 79%.

Asked about factors that ‘‘would most likely make you
want to go to a certain mammography center and least likely
make you want to go there,’’ the highest-ranked positive
factors were ‘‘fully covered under my insurance’’ and ‘‘has

having to come back for more tests; 81% consider it impor-
tant to have access to a mammogram that has a better chance
than current mammograms of finding breast cancer. Asked
whether they would switch insurance companies if only one
insurer covered the newest technology, 20% said they would
be very likely to do so; 47% said somewhat likely; and 32%
said not likely.

Discussion

FIG. 2. Motivators for
scheduling mammograms
differ by race/ethnicity.

780 HARVEY ET AL.

Click to view Figure 2

Figure 2. Motivators for scheduling mammograms differ by race/ethnicity.
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recommendations from friends and family.

The emotional impact of receiving a callback for 

additional testing was assessed among the 47% of women 

who reported ever having received such a call. Eighty-

nine percent (89%) were false positives. The adjectives 

most often attributed by the women to being recalled for 

follow-up testing were scared, stressed, sad, and angry. 

Scared and stressed were the most common responses. 

The emotional impact was greatest among women in 

their 40s (Fig. 3).

Eighty-two percent of women consider it important 

to have access to a mammogram that could lower the 

chance of having to come back for more tests; 81% 

consider it important to have access to a mammogram 

that has a better chance than current mammograms 

of finding breast cancer. Asked whether they would 

switch insurance companies if only one insurer 

covered the newest technology, 20% said they would 

be very likely to do so; 47% said somewhat likely; and 

32% said not likely.

Discussion
The current survey assesses knowledge, attitudes, 

and behaviors of women in the United States relative 

to mammography. The majority (78%) of the 3,501 

participants indicated that they strongly believe 

that mammography is important. The survey also 

showed that their understanding of the benefits 

of mammography is low (36%), especially among 

Hispanic women.

The main impediments women report to their 

obtaining regular mammograms were high cost and lack 

of adequate insurance. Only 32% of participants knew 

that mammography is provided at no cost to patients 

under the ACA. Insurance coverage and education are 

also key factors in underutilization of mammography in 

this group of women.

The most common motivators for obtaining 

a mammography were a healthcare provider’s 

recommendation and scheduling (or a reminder to 

schedule) a mammogram at an annual check-up. This is 

useful information to direct primary care providers on 

the importance of reminders.

Forty-seven percent of the women surveyed reported 

having received a callback at some time for additional 

testing, of which 89% were determined to ultimately 

have a benign outcome. The emotional impact of 

a callback was pronounced, particularly in women 

between 40 and 50. More than 80% of women expressed 

interest in having access to mammograms that improve 

detection and reduce the risk of false positives. These 

data show that educating women about the equipment 

available and the skill of the breast imager interpreting 

the exam will be critical to their experience.

In 2007, the NCI and the Centers for Disease Control 

and Prevention noted a decline in mammography rates 

between 2000 and 2005.25 Soon afterward, SWHR 

brought the concerns about this finding to the attention 

testing were scared, stressed, sad, and angry. Scared and
stressed were the most common responses. The emotional
impact was greatest among women in their 40s (Fig. 3).

Eighty-two percent of women consider it important to have
access to a mammogram that could lower the chance of

FIG. 3. The emotional impact of being called back for
more testing, most pronounced among women in their 40s,
following an initial mammogram.Click to view Figure 3

Figure 3. The emotional impact of being called back 
for more testing, most pronounced among women 
in their 40s, following an initial mammogram.
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of the U.S. House of Representatives in a congressional 

briefing that focused on: (1) ensuring federal funding for 

research and development of improved techniques to 

screen breast tissue; (2) ensuring the ability of women to 

access accredited radiology facilities with mammography 

capability; (3) appropriate reimbursement rates by 

Centers for Medicare and Medicaid Services for 

mammography screening and all imaging; and (4) 

comprehending the impact on future health outcomes if 

these issues were not addressed.

Recently published research confirms the downward 

trend in mammography screening rates, particularly 

among White, Latina, and Asian women.26 The 

findings in our survey about low health literacy 

with regard to mammography as well as barriers 

to scheduling and obtaining a mammogram may 

help explain some of the decline. The goal of 

Healthy People 2020 is a breast cancer screening 

rate of 81.1%.27 Thus, the current data indicate the 

continued importance of addressing the barriers and 

motivators to mammography screening. Among the 

lesser barriers to obtaining regular mammograms 

were transportation, scheduling, time away from 

work, inability to obtain information or schedule an 

appointment, and lack of child care.

Mammography literacy varied by age in our cohort. 

Women aged 40 to 50 were less likely to understand 

the health benefits of mammography (31%) than 

women 51–64 (39%) or 65 and older (42%). The 

same trend held for awareness of ACA coverage of 

mammography. Interestingly, women who had a prior 

mammogram were nearly three times more likely to 

understand mammography health benefits, suggesting 

that a mammography appointment could be a 

valuable opportunity for educational outreach.

Emotions play an important role in healthcare 

utilization and avoidance.12 A callback for additional 

screening to rule out a suspicious finding on a 

mammogram is the source of considerable fear and 

anxiety for most women, according to this survey and 

other reports.14 The impact of fear and anxiety is no 

small matter for patients.28 It can affect family, friends, 

work, and other aspects of well-being, and could 

conceivably contribute to uncertainty about the accuracy 

and value of breast cancer screening. Brodersen and 

Siersma found evidence of a harmful impact on “inner 

calmness” of false positive screening mammograms as 

far as 3 years afterward.11 The effect could be longer as 

their study only looked at the 3-year window after a false 

positive result.

Over 80% of women in the current survey said 

they would value a more accurate mammogram that 

eliminates callbacks and increases detection. The 

national callback rate in the United States is more than 

double that in the United Kingdom.29 In 2010, the cost 

of callbacks in the United States were $1.6 billion.30 It 

is important to reduce this callback rate for cost reasons 

along with protecting women’s health.

The authors believe that newer breast screening 

technologies like DBT have the potential to provide 

this much needed change. It has been shown to 

improve breast cancer detection rates and reduce 

callbacks.30 While it is important to note that our survey 

participants are not fully aware of the potential benefits, 

potential risks, and additional costs of these newer 

technologies, our survey shows that better detection 

of breast cancer and fewer unnecessary recalls is what 

women seek.4,21–24,31–35

This study has several limitations. The findings may 

underrepresent patients who do not access healthcare 

services, have not received a recommendation for a 

mammogram from a healthcare professional, do not 
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speak English or Spanish, or have limited access to the 

internet or telephone, among other reasons. Further, 

the question about frequency of mammography to 

compare the rate of annual mammograms to the belief 

in the importance of mammography does not take into 

account that many insurance payers only permit patients 

to schedule mammograms after an entire calendar year 

has passed from the previous exam. Consequently, what 

women view as an annual visit may stretch into 18–24 

month intervals. Current U.S. Preventive Services Task 

Force recommendations are for 2-year intervals in 

normal-risk women.

Certain incidence and prevalence rates that can be 

gleaned from the findings should be taken with the 

understanding of the limitations of the sample. The 

research, intentionally, does not represent the U.S. 

population of all women.

The survey showed that women would highly value 

mammography that would increase breast cancer 

detection and reduce false positive results.

Conclusion
Our data showed that the most significant barriers 

to screening mammography are the perception of high 

cost and lack of adequate insurance coverage, despite 

the mandated coverage of screening mammography 

under the ACA. Our findings confirm the evidence that 

the ACA policy is not yet having its intended effect of 

removing patient barriers to mammography screening.24

The survey showed that women want better accuracy 

from their screening mammogram and fewer additional 

diagnostic tests. The authors believe that expanded use 

of advanced breast imaging technology would address 

both of these issues.

The most motivating reason for scheduling a 

mammogram for women in this survey was a 

recommendation from a healthcare provider. This is 

an opportunity for educational outreach for the use of 

mammography services.

The data indicate a continuing need to improve 

education about the costs and insurance coverage of 

screening mammography and to inform women about 

the new technologies available that may improve breast 

cancer detection and that may reduce frequent costly 

and stressful additional diagnostic evaluations.
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